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SESSIONAL xVRRANGEMENTS. 

The Opening' Meeting of the One-hundred-and-Fifty-Fourth Session was held on 
Wednesday Evening, the 20th of November, when an Address was delivered by Sir Steuart 
Colvin Bayley, K.C.S, I., C.I.E., Vice-President and Chairman of the Council. 

MEETINGS PREVIOUS TO CHRISTMAS. 

ORDINARY MEETINGS. • 

Wednesday evenings, at 8 o’clock : — 

November 27.~.The Hon. Sir John A. Cockburn, K.C.M.G., “The Franco- British Exhibition, 1908.”' 

The Right Hon. Viscount Selby, P.C., K.C., will preside. 

Decrmbee 4.—Sir Ej3WAttD W. Brabrook, C.B., “ Old Age Pensions.” Sir \Villiam Bousfikld, 
M.A., LL.D., Member of the Council, will preside. 

„ II.— Sir William Ramsay, K.C.B,, Ph.D., LL.D., Sc.D., F.R.S., “Radio-active 
Phenomena.” (Aldred Lecture.) Sir Steuart Colvin Bayley, K.C.S.T., 
C.I.E., Chairman of the Council, will preside. 

„ 18.— Monsieur Lucien Hubert, Depute des Ardennes, “The R6Ic of Fjarxe in West 

Africa,” 
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INDIAN SECTION. 

Thursday afternoon, at 4.30 o’clock : — 

December 12.—Reginald Gilbert, F.Z.S., late of Bombay, ** Big Game in India.” The Right Hon. 
Lord Harris, G.C.S.I., G.C.I.E., will preside. 

APPLIED ART SECTION. 

Tuesday evening, at 8 o’clock : — 

December i7.-~Lewis Foreman Day, F.S.A., “How to Make the Most of a Museum.” Sir Aston 
Webb, R.A., F.R.I.B.A., will preside. 

SHAW LECTURES ON INDUSTRIAL HYGIENE. 

Friday evenings, at 8 o’clock : — 

November 29.-John Scott Haldane, M.A., M.D., M.R.C.F. (Edin.), F.R.S., “The Hygiene of 
Work in Compressed Air (Diving, Caisson Work, Sub-aqueous Tunnelling, &c.). 
Herbert Louis Samuel, M.P., Under-Secretary of State for the Home Department, 
will pie^ide. 

December 13.—Professor Thomas Oliver, M.D., “Industrial Poisons—Lead and Phosphoius, with 
special reference to laicifer Match Making.” 

CANTOR LECTURES. 

Monday evenings, at 8 o’clock : — 

Conrad Beck, F.R.M.S., ” The Theory of the Microscope.” Four Lectures. 

November 25, December 2, 9, 16. (For Syllabus see Page 22.) 

MEKTJNGS AFTER CHRISTMAS. 

ORDINARY MEETINGS. 

Wednesday evenings, at 8 o’clock (dates not fixed):— 

C. E. Kknne'JH Mees, D.Sc., F.C.S., “ .Screen-Plate Piocesses of Colour Photogiaphy.” 

H, S. Hele-Shwv, LL.D., F.R.S., and Douglas Mackknzie, “Ihe Problem of Hoad Construction 
with a view to Present and Future Requirements.” 

A. S. Jennings, “ Recent Impio\eraents in Decorators* Materials,” 

Clayton Beadle, “The Undergiound Water Supplies of the Thames Basin.” 

F. Martin Duncan, “Industiial Entomology : the Fxonomic Importance of a Study of Insect Life.” 
Loudon M. Douglas, “ Modern Dairy Practice.” 

Auguste E. Gaudron, “ War Balloons.” 

Harry Hillman, “ Siam and Us People,” 

Robert Buchanan (President, Staffordshire Iron and Steel Institute), “ The Application of Science 
to Foundiy Work.” 

William Martin, M.A., LL.D., “The Law of Treasure Trove.” 

Ernest R. Matthews, F.R.S.F,., Assoc.M.Inst.C.E., “The Use of Reinforced Concietc m Engineer¬ 
ing and Architectural Construction in Amenc^.” 

INDIAN SECTION. 

Thursday afternoons, at 4.30 o’clock : — 

January 16, February 13, March 12, April 30, May 21. 

COLONIAL SECTION. 

Tuesday afternoons, at 4.30 o’clock : — 

January 28, February 25, March 24, April 7. 

^ APPLIED ART SECTION. 

Tuesdays, at 4.30 or 8 o’clock : — 

January 21, February 18, March 31, April 28, May 26. 

CANTOR LECTURES. 

Monday evenings, at 8 o’clock :— 

Henry HAKniNdE Cunyndhamk, C.B., “The Theory and Practice of Clock Miking.” 
Six Lectures. 

January 20, 27, February 3, 10, 17, 24. 

PROFES.SOR ViVTAif B. Lewes, “ Fuel and its Future.” Four Lectures. 

March 9, 16, 23, 30. 

William Burton, F.C.S., “ The Nature and Structure of the Porcelains.” Three Lectures. 
May 4, II, 18. ^ 
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SHAW LECTURES ON INDUSTRIAL HYGIENE. 

Dates not fixed :— 

John Scott Hau.ane, M.A., M.D., M.R.C.P. (Ediu.), F.R.S., “The Removal of Dust 
and Fumes in Factories.*’ 

W. L. Garfoktji, President of the Colliery Proprietors’ Association of Great Britain, 
“The Dan^^ers of Coal Dust and their Prevention.” 

William Bukton, h.C.S., Chairman of the Joint Committee of Pottery Manufacturers of 
Great Britain, “The Hygiene of the Pottery Trade.” 

Miss Netjir Aju.kk, Hon. Secretary to the Committee on Wage Earning Childr^, 
“ Child Workers and Wage Earners.” 

HOWARD LECTURES. 

Thursday evenings, at 8 o’clock : — 

H. S. Hki k-Shaw, LL.l)., F.R.S., “The Navigation of the Air.” Three Lectures. 

March 19, 26, April 2. 


JUVENILE LECTURES. 

Wednesday evenings, January i and 8, 1908, at 5 o’clock. 

' K. Martin Dcncan, “ The Scientific Applications of the Cinematograph.” 


CONVERSAZIONE. 

'rh(‘ Annual Conversazione of the Socic’ty will probably be held on Tuesday, June 30th, 
1908. Each member is entitled to a card for himself, and one for a lady. 


PROCEEDINGS OF THE SOCIETY.. 

Charter.—Thk SotiKJV ok Aris was founded in 1754, and incorporated by Royal 
Charter in 1847, for “ The Encouragement ot the Arts, Manufactures, and Commerce of the 
Country, by bestowing rewards for such productions, inventions, or improvements as tend to the 
employment of the poor, to the increase of trade, and to the riches and honour of the kingdom ; 
and for meritorious w'orks in the various departments of the Fine Arts ; for Discoveries, Inven¬ 
tions, and Improvements in Agriculture, Chemistry, Mechanics, Manufactures, and other useful 
Arts ; for the application of such natural and artilicial products, whether of Home, Colonial, or 
Foreign growth and manufacture, as may appear likely to afford fresh objects of industry, and 
to increase the trade of the realm by extending the sphere of British commerce; and generally 
to assist in the advancement, development, and practical application of every department or 
science in connection with the Arts, Manufactures, and Commerce of this country.” 

The Session. —The Session commences in November, and ends in June. 

Ordinary Meetings. —At the Wednesday Evening Meetings during the Session, papers 
on subjects relating to inventions, improvements, discoveries, and other matters connected with 
the Arts, Manufactures, and Commerce of the country are read and discussed. 

Indian Section, —This Section w^as established in 1869, for the discussion of subjects 
connected with our Indian Empire. Six or more Meetings are held during the Session. 

Colonial Section. —The Section was formed in 1874 under the title of the African 
Section, for the discussion of subjects connected with the Continent of Africa. It was enlarged 
in 1879, so as to include the consideration of subjects connected with our Colonies and 
Dependencies. Four or more ^^eetings are held during the Session. 

Applied Art Section. —This Section was formed in 1886, for the discussion of subjects 
connected with the industrial applications of the Fine Arts. Six or more Meetings are held 
during the Session. 

Cantor Lectures. —These Lectures originated in 1863, with a bequest by the late Dr. 
Cantor. There are several Courses every Session, and each course consists ger orally of from 
two to six Lectures. 
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Additional T.ectures.— Special Courses of Lectures are occasionally given. 

Howard Lectures.— The bequest of Mr. Thomas Howard (1872) is now devoted to 
occasional courses of lectures on motive-power and its applications. A course of three lectures 
will be delivered this session under this trust. 

Shaw I-,ectures. —A series of six lectures on Industrial Hygiene will be given this session 
under the Shaw bequest, two before Christmas and the others later in the session. 

Aldrkd Lecture.— The bequest of the late Dr. Aldred has been devoted to the 
establishment of an Annual Lecture. The first lecture will be given this session. 

Juvenile Lectures.—A Short Course of Lectures, suited for a Juvenile audience, is 
delivered to the Children of Members during the Christmas Holidays. 

Membership. —^Candidates for election must be proposed by three members, one of whom 
at least must sign the proposal form on personal knowledge, or they can be nominated by the 
Council. The Annual Subscription is Two Guineas, commencing from any quarter-day. Life 
Membership is Twenty Guineas. There is no entrance fee. 

Admission to Meetings. —Members have the right of attending the above Meetings and 
Lectures. They require no tickets, but are admitted by signing their names. Every Member 
can admit two friends to the Ordinary and Sectional Meetings, and one friend to the Cantor 
and other Lectures. Books of tickets for the purpose are supplied to the Members, but admis¬ 
sion can be obtained on the personal introduction of a Member. For the Juvenile Lectures 
special tickets are issued. 

Journal of the Society of Arts. —The Journaly which is sent free to Members, is 
published weekly, and contains full Reports of all the Society's Proceedings, as well as a variety 
of information connected with Arts, Manufactures, and Commerce. 

Examinations. —Examinations, founded in 1853, are held annually by the Society, through 
the agency of Local Committees, at various centres in the country. They are open to any 
person. The subjects include the principal elements of Commercial Education, and Music. 
Full particulars of the Examinations can be had on application to the Secretary. 

Library and Reading-room. —The Library and Reading-room is open to Members, 
who are also entitled to borrow books. 

Conversazioni are held, to which Members are invited, each Member receiving a card for 
himself and a lady. 


MEMBERSHIP. 

The Society numbers at present between three and four thousand Members. The Annual 
«Subscription is Two Guineas, payable in advance, and dates from the quarter-day preceding 
election ; or a Life Subscription of Twenty Guineas may be paid. There is no Entrance Fee. 

Every Member whose subscription is not in arrear is entitled:— 

To be present at the Meetings of the Society, and to introduce two visitors at such 
meetings, subject to such special arrangements as the Council may deem necessary 
to be made from time to time. 

To be present and vote at all General Meetings of the Society. 

To be present at the Cantor and other Lectures, and to introduce one visitor. 

To have personal free admission to all Exhibitions held by the Society at its house in the 
Adelphi. 

To be present at all the Society's Conversazioni, 

To receive a copy of the weekly Journal published by the Society. 

To the use of the Library and Reading-room. 

Candidates for Membership are proposed by Three Members, one of whom, at least, must 
sign on personal knowledge; or are nominated by the Council. 

All subscriptions should be paid to the Secretary, Sir Henry Trueman Wood, and all 
J^heqnea or Post-office Orders should be crossed Coutts and Company," and forwarded to him 
lit the Society's House, John-street, Adelphi, London, W.C. 


HENRY TRUEMAN WOOD, Secretary, 
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CALENDAR FOR THE SESSION. 

The following is the Calendar for the Session 1907-1908. It is issued subject to any 
necessary alterations:— 
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The Cantor, Shaw, Howard, and Aldred Lectures will commence at Eight o'clock. 

The Ordinary Meetings will commence at Eight o'clock. 

The Meetings of the Indian Section and the Colonial Section will commence at Half¬ 
past Four o’clock. 

The Meetings of the Applied Art Section will commence at Half-past Four or Eight 
o’clock. 

The Annual General Meeting will be held at Four o’clock. 

The Juvenile Lectures will be given at Five o’clock. 
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PROCEEDINGS OF THE SOCIETY. 

FIRST ORDINARY MEETING. 

Wednesday, November 20th, 1907; Sir 
Steuart Colvin Baylev, K.C.S.I., C.I.E., 
Chairman of the Council, in the chair. 

The following members were proposed for 
election as members of the Society:— 
Abrahams, Ernest Goldsmid, F.S.S., The Che‘*nuts, 
Brondesbury-park, N.W. 

Almennider, Gustav Hermann, VioJeta, Manor-ioad, 
High Barnet, Herts. 

Ampthill, Lord, G.C.S.I., Milton 

Emest-hall, Bedford. 

Armstrong, Major Samuel Treat, M.D., Ph.l)., 
144, East 37th Street, New York City, U.S.A. 
Athim, Samuel, Assoc.M. Inst.C.E., Executive Engi¬ 
neer, Public Works Department, Dhukwan P.O., 
7^/4 Babina (G.I.P. Railway', India. 

Bampfylde, C. A., Larethan, Bodmin, Coinwall. 
Barber, Frank Peto, Claremont-house, Jlooley- 
green, Halifax. 

BarJass, Thomas, M.R.San.I., 45, College-street, 
S.E. 

Batsford, Herbert, 94, High Holborn, W.C., and 
35, Spiingfield-ioad, N.W, 

Bell, Henry Purdon, M.Inst.C.K., Kent Canal, 
Campbellford, Ontario, Canada. 

Bennett, William Hart, Government-house, Nassau, 
Bahamas, and Royal Societies Club, St. James's- 
street, S.W. 

Benton, John, C.I.E., M.Inst.C.E., Belvedeie, 
Simla, Punjab, India. 

Buchanan, Robert, The Hawthorns, Sutton-road, 
Walsall. 

Cohen, Abner. J.P., Krugersdorp, Tiansvaal, South 
Africa. 

Copland, hitz-John Henry, J.P , Mount Rodney 
Estate, St. Patrick’s, Grenada, briiish West 
Indies. 

Das, Madhu Sudan, C.I.FI , Katak, India. 

Das, Miss Shaila Bala, care of M. S. Das, C.I.E., 
Katak, India. 

Davies, C. Gilbert, Messrs. Davies and Thomas, The 
Bund, Shanghai, China. 

Deo, Rajemiia Narayan Bhanja, Raja of Kanika, 
Katak, India. 

Dukes, Thomas William, Vryheid, Natal, South 
Afjica. 

Fabarius, Erich, Messrs. Knoop and Fabaiius, 
Bremen, Germany. 

Ford, Richard Thomas, 42, Dyne-road, Brondes- 
bury, N.W. 

Frame, Da\id Bruce, Napier, New Zealand. 

Gallon, Lad) Marianne Douglas, Himbleton Manor, 
DroUwich, and 12, Chester-street, .S.W. 
nGladstone, Arthur Steuart, 78, Onslow-ga*dens, 
S.W. 

Gupta, Jogendra Nath Das, B.A., Hooghly College, 
Chin'-urah, Bengal, India. 


Heather, Henry James Shedlock, B.A., M.Inst.C.E., 
Messrs. H. Eckstein and Co., P.O. Box 149, Johan¬ 
nesburg, Transvaal, S. Africa. 

Holton, Henry D., A.M., M.D., State Board of 
Health, Brattleboro, Vermont, U.S.A. 

Ho.ssein, Md. Mufazzal, Camp Golaghat, Assam, 
India. 

Hunt, Henry J , The Priory, Wimbledon-common, 
S.W. 

Hurd, Milner, A.M.I.Mech E., Laud chambers, 
Reading. 

Iwai, Tatsumi, Civil Affairs Bureau, Taihoku, For¬ 
mosa, Japan. 

Johnson, Alfred Latunde, Cential Province, Warri, 
Southern Nigeria. 

Keeley, David Herbert, Department of Public Works, 
Ottawa, Ontario, Canada. 

Kermode, John Jonathan, M.I.Mech.E., Imperial- 
chambers, 62, Dale-street, Liverpool. 

Khoo Chong Lye, Raub, Pahang, Federated Malay 
States 

Knocker, Fred W., Peiak State Museum, Taiping, 
Federated Malay States. 

Kyaw, Moung Ba, 12A, Meckleuburgh-square, W.C. 

Lake, Charles Sidney, A.M.I.Mech.K., 15, Falkland- 
avenue, Church-end, Finchley, N. 

Lim Cheng Law, Sungei Pinang, Penang, Straits 
Settlements. 

McGaw, Andrew Kidd, Burnie, Tasmania. 

McGhee, .Miss Evelyn P., 82, Porcbe.stei-terrace, W. 

Marshall, Archibald McLean, Crogen, Corwen, 
North Wales. 

Miles, Roslyn, 79, Sterndale-road, W'est Kensing¬ 
ton, W. 

Milne, Oswald P, 16, (jreat James-sticet, Bedford- 
row, W.C. 

Otagiri, Tadawo, 15, West Bolton-gardens, S.W. 

Pearson, Mrs. Kate Hyde. 16, Duke-stieet, Picca¬ 
dilly, W. 

Peddar, Sydney Hampden, 6, Kensington Palace- 
gardens, W. 

Phillips, Mis. I.ionel, Tylney Hall, Winchfield, 
Hants. 

Pitt, Colonel AVilliam, R.E , 78 Eccleston-squaie, 
S.W'. 

Plante, Stanley Gedge, Assoc. M.Inst.C.E., 24, 
Worple road, Wimbledon, S.W. 

Pollock, Sir Frederick, Bart., D.C.L., M.A., LL.D., 
21, Hyde-park-place, W. 

Richert, J., 44, Cambiiilge-street, Hyde-park-square, 
W. 

Ritch, L. W., 28, (Jueen Anne’s-chambers, Broad¬ 
way, Westminster, S.W. 

Robertson, John, A.C.P.,The School-hou.se, Strachur, 
Greenock, N.B. 

Saito, Vice-Admiral Baron, I.J.N., Navy Depart¬ 
ment, Tokyo, Japan. 

Sakd, T., President, Japan Sugar Company, Suna- 
mura, Minami Kalsushika Gori, Tokyo, Japan. 

Setti, S. Venkata Subba, B.A., Chikmagalur, 
Mysore Province, India. 
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-Silberstein, Willy, 27, Clement’b-lane, E.C. 

Smithers, F. ()., 171, Adelaide-road, South Hamp* 
stead, N.W. 

Smythe, Captain Alan, Milford-lodge, Craven Arms, 
Shropshire. 

Stackhouse, J. Foster, 95, High-street West, 
Sunderland. 

Stewart, Cecil G. G., i, Clarendon-street, Warwick- 
square, S.W. 

Swan, John Sidney, Wellington, New Zealand. 
Talbot, P. A., B.A. (Oxon), The Cottage, Abbots 
Morton, Worcestershire. 

Tucker, William, Regina, Saskatchewan, Canada. 
Walford, Leopold H. G,, 48, Cornhill, E.C., and 
14, Park-place-villas, W. 

Walpole, E. Horace, 89, New Bond-street, W. 
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The Chairman delivered the following 
Address - 

LORI) CLIVE AND HIS PART IN 
THE KOrNDATION OF THE INDIAN 
EMPIRE. 

1 explained in my address last year, the 
ancient rule of the Society which imposes on 
the Chairman the duty, independent of his 
own predilections, of delivering an address at 
the op^ming mei'ting of each session ; and 1 
pointed out how this address had developed 
from being a mi^re appreciation of the work of 
the past yeai, and a forecast of that for the 
future, into an occasion for the Chairman to 
express his thoughts on some subject in which 
he took special interest, and might therefore 
hope to excite the interest of his audience. 
The subject 1 have chosen for this evening 
is “ Lord Clive and his part in the founda¬ 
tion of the Indian Empire and there are 
three reasons which have co-operated in influ¬ 
encing my selection. The first is that this 
being the 150th anniversary of the victory of 
Plassey, has rightly been seized by Lord Curzon 
as the fitting opportunity for issuing bis 
stirring appeal to the nation and endeavour¬ 
ing to awaken interest in Clive’s work, and 
to establish some worthy memorial of his great 
services to this country. The second reason 
is personal to myself, an ancestral connection 
which 1 will touch upon later, and owing to 


which I have been led to take a special in¬ 
terest in Clive’s career; and the third reason 
is Clive’s connection with the Society of Arts. 

Not only was Clive a member of this Society, 
he w'as one of the few commoners (the great 
William Pitt being another) who undertook 
to subscribe five guineas a year to the Society. 
After the victory of Plassey, the Society, who 
had about that time determined to try and 
improve the art of die-sinking, struck a medal 
in Clive’s honour. A full account of this and^ 
other medals will be found in a paper con¬ 
tributed by Mr. Wheatley to the Society’s 
Journal of June 24th, 1887 ; but it may be 
said briefly that the medal was designed by 
John Pingo, that on the obverse is a Victory 
seated on an elephant, with the words “ Victory 
at Plassey, (-live commander;” and under¬ 
neath the date (which is wrongly given as 
1758 instead of 1757), and the Society’s initials. 
On the reverse is Clive as a Roman general, 
holding a sceptre, surmounted by a lion in his 
left hand, and with his right hand presenting 
to Mir Jaflir another sceptre, surmounted by a 
dolphin. The inscription on this side is 
” Injuries attoned, Privilege augmented, Terri¬ 
tory acquired and in the space below' are the 
words, “a soubah given to Bengal ” Here, 
again the date is given as 1758. I gather that 
the medal was not struck till 1765, and there is 
no record of its presentation. Clive’s second 
visit to Bengal would probably have prevented 
any public presentation. A copy of the medal 
is here on the table if anyone would like to see 
it. The design is not altogether happy, the 
designer having drawn the elephant from the 
depths of his self-consciousness rather than 
from nature, and having given the animal a 
short curly tail like a pig, and outward¬ 
bending hocks like those of a horse, instead 
of inward-bending knees like those of a 
man. The Victory, too, is out of propor¬ 
tion to the complacent animal she is seated 
on. None the less it is an interesting record 
of Clive’s connexion with the Society, and 
of the Society’s appreciation of his merits. 

My other reason—an ancestral connection— 
is this. Clive’s mother was a Miss Gaskell, 
and her sister w'as the fiisr w’ll'e of my 
great-grandfather, and for some reason not 
explained, Clive w'as transferred from his 
own home at the age 01 3. and for the next 
7 or 8 years was entirely brought up by my 
ancestor, in his house near Manchester. It is 
from the few surviving letters of Mr. Daniel 
Bayley that most of the glimpses Which we 
have of Clive’s early boyhood aie derived. 
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There are later legends of his schoolboy life 
collected by Mr. Beaufoy, who some years 
after Clivers death published an account of 
him in the Biographia Britannica/’ and 
these legends are all to the same purport of 
showing that he was unruly, combative, and 
masterful as a boy, albeit one of his early 
schoolmasters predicted his future fame. I 
attach more importance to the evidence of 
Mr. Bayley, who writing of his charge when 
Clive was only seven years old said, “ This 
fighting, to which he is out of measure addicted, 
gives his temper such a fierceness and imper¬ 
iousness that he flies out on every trifling occa¬ 
sion. For this reason I do what I can to 
suppress the hero in him, that I may help for¬ 
ward the more valuable qualities of meekness, 
benevolence and patience.” Fortunately per¬ 
haps for the world, if not for Clive, my revered 
ancestor achieved only very partial success. 
Clive was benevolent, be acquired a limited 
measure of patience,but meek he never was, and 
assuredly the hero in him was not suppressed. 
Clivers aunt, Mrs. Bayley, died in 1735 when 
he was ten years old, and in the following 
year he went back to his own people at 
Styche in Cheshire, but the close connection 
with the Bayley family was maintained, and 
one of his earliest letters from Madras was 
written to Mr. Bayley, full of home sickness 
and longing to be back among his friends at 
Manchester. I may mention here that Clive's 
early letters from India give me the impression 
of a very imperfectly educated mind. There 
are lapses in grammar and spelling, and the 
language is stilted and artificial, but as he 
goes on in life his style steadily improves, it 
becomes direct, plain-spoken, and forcible, 
and while indulging occasionally in convolu¬ 
tional Latin tags, he introduces sometimes 
more recondite allusions to classical history, 
and shows that during his solitary and morose 
days as a commercial clerk at Madras he 
made good use of his access to Governor 
Morse's library, and educated himself to 
something more than an equality with his 
fellows. It was at the age ,of 18 that Clive 
went out to Madras as a writer in the East 
India Company's service. His duties were 
those of a clerk in a large commercial business, 
and he found them unbearable. But before 
dealing with Clive's work, I must, as briefly 
as possible, explain the general conditions 
tinder which that work had to be done, con¬ 
ditions which reijdered Clive's success not only 
possible, but, given his genius, inevitable. The 
materials of success were there. Clive was 


the man of his generation capable of develop¬ 
ing them. 

If anyone wishes to acquire a comprehensive 
view of the real position of the East India 
Company and its settlements in the early part 
of the eighteenth century, and to understand 
the vital importance to the nation of the struggle 
that the Company were making against their 
European rivals for the Indian trade, I recom¬ 
mend the study of Sir Alfred Lyall's book on 
** British Dominion in India.” As an historical 
examination, not of details, but of tendencies 
and forces, both political and commercial, 
which rendered the long duel between France 
and England throughout a great portion of that 
century inevitable, I know nothing so helpful, 
so illuminating, so decisive. He shows how in 
the beginning the rivalry was a trade rivalry, 
how after the Dutch had succeeded in wresting 
the leadership in the Eastern trade from the 
Portuguese, and had more than held their 
own against us, the long wars between the 
French and Dutch during the latter portion of 
the seventeenth century had enfeebled both, 
leaving England as the teriius guNdens in a 
fairly good position just at the time when 
the Mogul Empire, under Aurungzeb, was 
beginning to crumble. He shows from 
Bernier, from Leibnitz, from the action of 
the East India Company, under Sir Josiah 
Child, and he might have added Manusci in 
the Storia de Mogor ” to his list of wit¬ 
nesses, that the weakness of the Oriental 
powers, even of the Mogul Empire, was 
well understood, and the possibility of 
monopolising Oriental trade by means of 
Oriental conquest was already in the air, and 
he quotes from Sir W. Davenant these tw'o 
pregnant sentences, ** Whatever country can 
be in full possession of the Indian trade will 
give law to all the commercial world and 
still referring to our rivalry wnth Holland in 
the East, “ If our foreign business were 
enlarged to the utmost extent of which it is 
capable, we should thereby acquire such wealth 
and power as that England with its proper 
forces might be able to deal with any nation 
whatsoever,” and become like Rome the head 
of a vast dominion. This was written two 
centuries ago. 

Sir Alfred Lyall sweeps away the notion that 
the English acquired their dominion in India 
in a fit of absence of mind ; he shOw'S that the 
tendency (at all events in theory, for in action 
the English were behindhand) already was to 
follow the example of the Dutch, who had 
adopted from the Portuguese the policy of 
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imaking their settlements self - protective by 
fortifications and strong garrisons, of acquiring 
i:erritory, and of treating their acquisition as 
held on behalf of the sovereign European 
power, and explains that as the Mogul Empire 
lost its authority, it might have been foreseen 
that the power of the foreign companies would 
steadily expand, that the expanding companies 
would come into collision with each other, and 
that the victorious European company would 
have little to fear from native adversaries, and 
would acquire uncontestable ascendancy in 
the country. 

At the time when Clive went to India the 
position was this. The Dutch Company were 
shifting their business from the Indian coast 
eastwards. The French, who were our nearest 
neighbours on the Coromandel Coast, were 
beginning to adopt a new policy, and emerging 
from the status of peaceful traders into that of 
competitors for territorial dominion, and we 
had to follow their lead. 

The necessity of the Hast India Company 
being something more than a trading concern, 
if it was to carr}^ out even its trading business 
successfully, had for many years been clearly 
recognised. Its early charters were mainly con>r 
cerned with regulating it as a trading monopoly, 
but after half a century these had to be 
strengthened by the legal recognition of it as 
a body that would have both to fight for its ex¬ 
istence against external enemies, and to pro¬ 
vide for the orderly regulation of its own little 
territories. Accordingly we find that various 
charters framed during the reigns of Charles 11 . 
and James II. gave the Company authority 
to make w'ar against non-Christian powers, 
to lit out ships, raise troops, give eommissions 
to military and naval oflicers to command 
such troops, to erect fortifications, and to coin 
money, also to establish a municipality in 
Madras. The charter of 1726 established or 
reconstituted Mayor’s Courts in Calcutta, 
Madras, and Bombay. These were courts 
dealing with civil disputes, the Governor and 
four senior mi'nibers of Council being made 
Justices of the Peace and forming a court of 
quarter sessions for the more serious criminal 
offences. 

The first recorded step in the formation of the 
Company’s army is to be found in the charter 
of 1669 w»hich transferred the island of Bombay 
from the Crown to the Company and allowed 
such of the King’s officers and soldiers of the 
Crown as were then on the island to take 
service with the Company, These were the 
«iucleus of the Company’s first European regi¬ 


ment of Bombay Fusiliers. But for practical 
purposes the Company’s permanent army, as 
Sir G. Chesney tells us, dates from 1748, in 
consequence of the war with France ; a small 
body of sepoys was then raised at Madras, 
and, to some extent, drilled and disciplined, 
following the French initiative; and these, 
with a small European force, composed 
mainly of sailors, were placed under Major 
Lawrence, who received a commission from 
the Company to command them. Sir G.^ 
Chesney has pointed out that in its earliest 
wars the Company depended mainly on its 
European troops for fighting purposes. The 
sepoys then, and indeed till Clive took them 
in hand, were little better than those of 
the native powers. They were enlisted any¬ 
how, and though supplied with European 
arms were dressed and equipped in native 
fashion, served under any native officer, who 
might happen to bring them into the service, 
and changed their service with the rapidity 
of the condottieri of the fifteenth centuiy' in 
Italy. After one of Clive’s earliest victories 
a body of 300 sepoys came over from the 
enemy to take service under him. In fact 
desertions play a large part in the history 
of the period. It was to English deserters 
to the French that Clive owed his wound 
at Sarniaveram; and the number of French 
deserters in oui army wa*- recognised as an 
appreciable danger by the Council of War 
before Plassey, and indeed it was to them 
mainly that the very serious mutiny of 1765 
was due. Clive, w'hen he had to raise Sepahi 
battalions in Bengal, riot only armed them 
but equipped and clothed them like British 
soldiers, placed them under European officers 
to command them, and gave European non¬ 
commissioned officers to drill and instruct 
them. The men were of all castes and races, 
many Pathans and Rohillas, some Rajputs 
and Jats, but mostly Mohammedans. They 
were largely adventuiers, whom the constant 
wars in Bengal in the time of Alaverdi Khan 
had brought down from the Upper Pro¬ 
vinces ; and if anyone washes to know the 
terrible state of continuous war and devastation 
that existed in Bengal previous to Clive’s time, 

I recommend him to read Orme’s matter of 
fact narrative of the reign of Alaverdi Khan. 
For ten years of his reign (and he was a- 
keen soldier) the whole of Bengal west of 
Moorshedabad w^as annually raided by the 
Mahrattas, apart from internal rebellions and 
massacres, which were frequent, and the 
constant warfare ended in the cession of the 
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province of Orissa to the Mahrattas, who held 
it for nearly half-a-century. No wonder then 
that Clive found plenty of military adventurers 
to join his standard, and it was out of such 
materials that he formed the ist Battalion 
of Bengal Native Infantry early in 1757, the 
famous Lai Paltan, and a second in August, 
1757, a third in the following year, and when 
Clive returned to Bengal in 1766 the number 
had increased to 20 battalions. But this is 
anticipating, and I must go back to Clive 
where we left him as a commercial clerk in 
Madras. 

Up to this time the Company’s aspirations 
and labours in Madras had not gone beyond 
the proper business of a trading concern, but 
Dupleix at Pondichery had seen further into 
the future, had fortified his headquarters, had 
strengthened and improved his troops, and 
formed alliances with some of the neighbour¬ 
ing native chiefs who w'enj constantly at war 
with each other. War between France and 
England broke out in 1744, and in the follow¬ 
ing year the French fleet, under La Bour- 
donnais, assisted by Dupleix’s army from 
Pondichery, captured Madras. This led to 
Clive’s exchanging the pen for the sword. 
There was very little need at the moment for 
commercial clerks; for officers there was very 
great need. Clive received a temporary 
commission from Major Stringer Lawrence, 
who noted his capacity as a soldier, and 
gave him rapid advancement and frequent 
opportunities for distinguishing himself. 

Though it was not till 1751 that Clive’s name 
was removed from the Civil List, on his getting 
a permanent commission as captain, yet for 
the next 12 years his life, except when on leave, 
was almost wholly given up to campaigning in 
the field. Incidentally the capture of Madras 
led to other far-reaching developments. For 
Dupleix once in possession of Madras declined 
altogether to cede ii, as he had promised, 
to his titular overlord, the Nawab of the 
Karnatic. The latter (Anwaruddin) sent his 
son with a force of 10,000 men to take it. Du¬ 
pleix (who never took the field himself) sent a 
force of 250 Europeans and 700 Sipahis to 
relieve the garrison under a Swiss officer, M. 
Paradis. The Nawab’s army of ten thou¬ 
sand, and the relieving force of less than 
one thousand, met on the banks of the 
Adyar, and the latter charging after de¬ 
livering but a single volley, caused the 
Nawab’s army to flee panic-stricken and dis- 
O0(mfited, and by this one victory changed the 
w!hole relative position between the European 


trading companies and the territorial sove¬ 
reigns in India. As Malleson says :— 

“ Up to that time the superiority of the latter had 
never been disputed either by Enjjlish or French. 
The repres'entatives of both nations had been content 
to be the vassals of the Nawab of the Karnatic. The 
battle of San Thome eflected a revolution in this 
respect. Thenceforwaicl the alliance of the Euro¬ 
peans came to be eagerly sought by every pretender 
to dominion. The revolution had been eflected by 
the genius of Dupleix.” 

Yes, Dupleix had retaught the lesson which 
Alexander’s legions had indicated 2,000 years 
before, of the comparative* value of discipline 
as against numbers, but Clive lost no time in 
bettering the instruction. 'Fhe official war 
between France and England was at an end, 
but the contest between the two nations con¬ 
tinued to be carried on unofficially as the allies 
of one or other of the pretenders to the 
Nawabship of the Karnatic, the more so as. 
the peace left each of the European trading 
companies with a large number of superfluous 
troops, costly to keep, but profitable to lend. 
And it was in this capacity as supporter of 
our candidate—Mohammed Ali— that Clive re- 
t eived his first independent command. He was 
deputed, at his own suggestion, to take Arcot, 
the capital of the other or hrench c andidate, 
Chunda Sahib, with a view to relieve tin* pres¬ 
sure on Trichinopoly, where the English and 
Mohammed Ali were besieged and at their last 
gasp. Clive’s force consisted of 200 hmglish 
soldiers and 300 sepoys, and how effectually he 
performed his mission and for 50 days sustained 
the siege against the investing force of 10,000 
men, stnmgthened by 150 of Dupleix’s Fiench 
soldiers, notwithstanding ruinous walls, un¬ 
tenable battlements, with only four officers, 
scanty provision and numerous casualties has 
been told in undying language by Macaulay, 
language which no one can read ^\ithout a 
quickening of the pulse, and which I will 
neither quote at length nor attempt to emulate. 
One brief extract only I will repeat, both be¬ 
cause it shows of what fidelity Indian troops 
are capable, and also because it bears witness 
to Clive’s Napoleonic faculty of compelling 
the devotion and love of his men. Macaulay 
says:— 

“During fifty days the siege went on. During 
fifty days the young captain maintained the defence 
with a firmness, vigilance, and ability which would 
have done honour to the oldest marshal in Europe. 
The breach, however, increased day by day. The 
garrison began to feel the pressure of hunger. Under 
'such circumstances any troops, so scantily provided 



November 22, 1907. 


JOURNAL OF THE SOCIETY OF ARTS. 


II 


with officer^, might have been expected to show signs 
of insubordination, and the danger was peculiarly 
great in a force composed of men differing widely 
from each other in extraction, colour, language, 
manners, and religion. But the devotion of the 
little band to its chief surpassed anything that is 
related of the Tenth Legion of Ca?sar, or of the Old 
Guard of Napoleon. The sepoys came to Clive, not 
to complain of their scanty fare, but to propose that 
all the grain should be given to the Europeans, who 
required more nourishment than the natives of Asia. 
The thin gruel, they said, which was strained away 
from the rice, would suffice for themselves. History 
contains no more touching instance of military fidelity 
or of the influence of a commanding mind.** 

Time will not allow of my following^ Clive in 
detail through the rest of this campaigfn, but it 
<*nded aft(*r a year of successful battles at 
Timeri, Arni, Kavenpak, Samiaveram, Pai- 
chanda and Volkonda, in the surrender of 
th»‘ French commanders ; first of d’Auteuil, 
and tht n of Law, with the whole of the 
French forces—a complete defeat of Dupleix’s 
schemes ; but there is one episode so indicative 
of Cliv(''s tenacity and n'adincss of resource in 
most difficult ciicumstances, that I will quote 
w'hat Mallcson says of it. It occurred at 
Kaveripak, where a larg^e force, including’ 400 
French soldiers, had laid a skilful ambush for 
Clive’s forces marching- from Vandalur. This 
is what .Malleson says : — 

“ In the light before KaNeripak we see Clive at his 
best. He had matched straight into the trap, and, 
humanly speaking, was lost. It was hi*, cool courage, 
his calmness in danger, his clearness of mind in 
circumstances of extraonhnary difficulty, his wonderful 
accuracy of vision, the power he possessed of taking 
in every point of a position, and of at once utilising 
his knowledge, that saved him. He was, I repeat, 
lost. He hid enteicd the trap, and its doors were 
fast closing upon him. Bravely did his men fight to 
extricate him from the danger. Their efforts were 
unavailing. Soon it came about that the necessity 
to retreat enteied almost every mind but his own. 
Even the gieal historian of the period, Mr. Orme, 
wrote that ‘ prudence counselled retreat.* But to the 
word prudence, Clive applied a different meaning. To 
him, prudence was boldness. 

“ He would think only of conquering, and he con¬ 
quered. After four hours of fighting, all to his 
disadvantage, he resolved to act on the principle he 
had put into action when he fir.«t seized Arcot, He 
would carry the war into the enemy*s position. By a 
very daring experiment he discovered that the rear of 
the wooded redoubt, occupied by the French, had been 
left unguarded. With what men were available, be 
stormed it; took the enemy by surprise, the darkness 
wonderfully helping him ; and threw them into a panic. 
Of this panic he promptly took advantage; forced the 


Frenchmen to surrender; then occupied their strong 
position, and baited, waiting for the day. With the 
early morn he pushed on and occupied Kaveripak. 
The enemy bad disappeared. The corpses of fifty 
Frenchmen, and the bodies of 300 wounded showed 
how fierce had been the fight. He had, too, many 
prisoners. His own losses were heavy ; forty ICnglish 
and thirty Sipahis. But he had saved Southern 
India. He had completely baflled the cunningly 
devised scheme of Dupleix.” 

This w'as not the end of Dupleix. He made, 
in the following year, magnificent efforts to re¬ 
trieve the position, and if his officers had been 
confronted with a less able soldier than Clive’s 
old commander, Stringer Lawrence, he might 
have succeeded. But it was Clive’s victories 
ending with the humiliating surrender of 
D’Auteuil and Law that led Dupleix’s em¬ 
ployers in France to decide on superseding 
him. He was recalled in 1755, and after nine 
years of humiliating efforts to obtain repa}'-- 
ment of money advanced by him to the Com¬ 
pany, he died in poverty and neglect in 1764. 

A further attempt was made after war had 
again broken out bi'tween England and France 
iu 1756 to oust the English from the Karnatic 
Coast. This w'as under Count Lally, who, with 
superior forces but with inferior intelligence and 
less capable officers, carried on an ineffectual 
campaign for two years, ending in the sur¬ 
render of Pondichery and the capture of Lally, 
who, like Admiral Hyng, was afterwards exe¬ 
cuted, and in the complete abandonment of 
French ambitions on the coast. To this victory, 
too, Clive largely contributed by sending from 
Bengal his ablest soldier, Forde, and a force 
which he could ill spare, and thus secur¬ 
ing the cession of the Northern Circars and the 
transfer of predominance on the Deccan from 
French to English hands. 

To return to Clive, w'ho, after his victorious 
campaign, was in bad health and had need 
of rest. He married and returned to England 
in 1753. He was welcomed and feasted, and 
received a sw'ord of honour from the Com¬ 
pany, though he would only accept it if a 
similar distinction was conferred on Lawrence. 
He was elected to Parliament, but was un¬ 
seated, and decided to return to India. He 
returned with a (King’s not Company’s) com¬ 
mission as Lieutenant-Colonel and the re¬ 
version to the Governorship of Madras in his 
pocket. On the way out he was deputed to 
destroy the piratical stronghold of Gheria, and 
this done he proceeded to Madras, and landed 
on 26th June, 1756, the day on w^hich in 
Calcutta the tragedy of the Black Hole 
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had occurred. I need not dwell on a passagfe 
of history so well known. It suffices to say 
that the black hole was a small police cell 
in the Calcutta fort. Surajud Dowlah, the 
Nawab of Bengal, had for some fancied slights 
quarrelled with the chief of the Company’s 
settlement at Calcutta, and marched an army 
down ; and, after the fort had been hastily and 
discreditably evacuated by the Governor and by 
a portion of those who should have defended it, 
had succeeded in capturing it, and with it 146 
prisoners. These 146 prisoners were thrust 
into the police cell, intended to contain two or 
three prisoners, in a night in June, the very 
hottest month of the year. Of the 146 who 
went in only 23 came out alive. To avenge 
this outrage and re-establish the Company’s 
aifairs in Bengal, the Madras Council 
despatched a force, the naval portion under 
the command qf Admiral Watson and 
the military under that of Clive to the 
Hooghly, but it was not till the following 
January that they arrived. They very 
easily recaptured Calcutta, and, to show 
that they were in earnest, attacked and cap¬ 
tured the Nawab’s fort at Hooghly. This 
•brought him down in wrath with an army of 
40,000 men to Calcutta. Clive had taken up 
a position to the north of Calcutta, at Cossi- 
pore. The Nawab professed anxiety to nego¬ 
tiate, but, while preliminaries were going on, 
Clive found that the Nawab’s army was 
marching round on his right hank into Cal¬ 
cutta, and that his camp followers were 
•deserting, and his communications likely to be 
cut off. So he determined to attack, and did 
so before daybreak on the 4th February. He 
penetrated easily enough into the midst of the 
Nawab’s camp, and then found himself enve¬ 
loped in a thick fog. (Those of us who have 
been in Calcutta know how thick an early 
morning fog can be there in the cold weather.) 
In consequence there came about a want of 
cohesion in his force, and he was badly mauled, 
his own artillery firing into his leading lines. 
However, he got his men together, and brought 
them safely out of their difficulty; and the result 
was so to impress the Nawab that next day he 
withdrew his army, and entered into a treaty 
acceding all Clive and Watson had stipu¬ 
lated for, viz., the confirmation of all the 
Company’s privileges, restoration and com¬ 
pensation for the plunder of Calcutta, to 
which was added, on Surajud Dowlah’s 
initiative, a mutual offensive and defen* 
aiye alliance. But another result was 
t&at the Nawab’s mind was so upset that 


henceforth he fluctuated between hatred and 
fear of the English, so that all confidence in 
him on the part both of his own people and of 
the French, who might have helped him, was 
lost. 

This was the turning point in Clive’s career. 
After this he takes up the work of diplomatist 
and statesman, and his soldiership is subordi¬ 
nated thereto. In conjunction wdth Admiral 
Watson he captured Chandernagore, and, 
aided by the defection of Surajud Dowlah’s 
generals, he won the battle of Plassey; but 
this battle was more important in its political 
than in its military aspect, and subsequent 
to it he never had occasion to meet an 
enemy on the field of battle. It is true that 
he “organised victory” over the French in 
the Northern Circars, and over the Dutch when 
they attacked him in Bengal; but in both 
cases the work, though planned by Clive, 
was executed by Forde. It is true also 
that he took the field against an enormous 
native force undtT the Emperor’s son, who 
started to invade Bengal from the North, but 
on the appearance of his advanced guard at 
Patna, this force melted away and there was 
no more fighting—so I shall have but little 
more to say concerning his military career, 
except in regard to the “crowning mercy” 
of Plassey. What led to Plassc), was the 
character of Surajud Dowlah. We call him 
Surajud Dowlah, but his real title was appar¬ 
ently, Chiragh ud Doolah—the lamp of the 
State. Whatever his name, he was by all 
accounts, one of the meanest, most cow’ardly, 
most vacillating, cruel and treacherous rulers 
ever set on an Eastern throne, and I have 
formed my opinion of him not more from our 
own historians, than from the account given of 
him by the Mohammedan author of “ Syar ul 
Matakherin,” and from the description of 
his character in the exceedingly interesting 
“ Memorandum ” left by M. Law, a French 
officer, who knew him well, who served him, 
and was in constant communication with him, 
and would have helped him against the English 
had that been possible. Clive discerned early 
that the Nawab had no intention of keeping 
the treaty he had made, and that he was 
appealing to the French in the Deccan, as well 
as to native powers, to assist him to get rid of 
us. About the same time, Clive w'as made aware 
that the Nawab’s own chiefs and generals were, 
out of sheer disgust at his character, planning 
to dethrone him; and being sounded, Clive 
and the Calcutta Council agreed to join, and 
aid the conspirators. “You cannot touch 
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pitch, and not be defiled,'* and an English 
gentleman certainly cannot join in an Oriental 
conspiracy without lowering his moral tone. 
This was Olivers case. He had to deceive and 
flatter the Nawab, and profess friendship for 
him, while matters were in progress, and 
this he did with the same coolness and 
audacity that he had always exhibited in 
action. More has been heard, and more 
serious attacks have been made on Clive 
in regard to his dealing with Omichund 
(Aminchund was his name, but, thanks to 
Macaulay, history will always know' him as 
Omichund), and I fear the condemnation is 
sound. Omichund, a wealthy Hindoo banker, 
was one of the conspirators, and a go-between 
in the confidence of both parties. When the 
conditions were agreed on, and the terms 
about to be put in writing, Omichund threat¬ 
ened to disclose the whole plan to the Nawab, 
unless a clause w'as inseried in the agree¬ 
ment securing to him an unheard of sum of 
money, viz., a sixth part of the Nawab’s jewels, 
estimated at 4^ millions sterling, and, in addi¬ 
tion, 5 percent, on all the Nawab’s treasure. If 
Omichund carried out his threat, it would 
mean not only the failure of the whole plan, 
but certain death to the British Agent, Mr. 
Watts, and to all the leading conspirators in 
the Nawab’s power, and possibly, with French 
help, destruction to the settlement. It was 
determined, in Council, to trick Omichund by 
preparing two agreements, the real one with¬ 
out any such clause; the false one with 
the clause which Omichund demanded, the 
former to be shown to the conspirators gene¬ 
rally, the latter only to Omichund. Admiral 
Watson objected to signing the false agree¬ 
ment ; and as Omichund would surely have 
noticed the deficiency, Clive directed his secre¬ 
tary, Mr. Lushington, to affix the Admiral’s 
name. To this Admiral Watson did not 
apparently demur, and the thing was carried 
through, Clive afterwards, w'hen his conduct 
was being examined by a committee of the 
House of Commons, justified his action, and 
said that in similar circumstances he would do 
the same thing again. Among historians 
Malcolm alone defends him. All others, from 
Mill and Macaulay down to the latest bio¬ 
grapher, condemn the act as not only a crime 
but a blunder. It must have been particularly 
distasteful to Clive, who at all other times and 
in all his dealings, with his equals and 
superiors, showed himself throughout his life 
■to be a man of conspicuous straightforward¬ 
ness and openness; but he certainly believed 


that in dealing with men like Omichund he 
was justified in meeting them with their own 
weapons, and when we condemn him let us re¬ 
member that he had to choose between sacri¬ 
ficing either his own uprightness or the lives 
and fortunes of the numberless people depend¬ 
ant on his action. So the conspiracy was carried 
out, and Clive met the Nawab’s forces at 
Piassey. 

The field of Piassey, like many other place- 
names in Bengal, owes its designation to a 
conspicuous tree that once stood there. No one 
who knows the jungles of India in March and 
April (we do not speak of spring m a country 
which has no winter, and where the treSs 
generally retain their leaves all the year round), 
no one I say can fail to be struck by the wealth 
of colour with which the jungle is enriched at 
this time of year by the trees and flowering 
shrubs. Conspicuous among these are the 
orange-coloured blossoms of the butea fron- 
dosa, called in Hindustan the dhak tree, in 
Bengal the pakis. It was from one of these 
trees that Piassey derives its name. I have 
myself visited Piassey, and though the general 
outlines of the battlefield can be made out, the 
particular landmarks noted in all the contem¬ 
porary accounts of the battle are for the most 
part gone. Gone is the mango tope in which 
Clive had his entrenchments; gone the small 
hunting-box at the corner; gone also the 
brick-kilns w'hich were his advanced posts. 
The very loop of the river w’ithin which the Na¬ 
wab’s army was entrenched is discernible only 
as a depression in the ground. Only the tank 
held by St. Frais and his Frenchmen remains, 
together with the mound that dominated it. 
In a country where the action of the great 
rivers in the rainy season is so rapid that 
acres upon acres of solid ground are swept 
away in a single night and accretion takes 
place with almost equal rapidity, the disappear¬ 
ance of these land marks is not to be wondered 
at, but the general outline is still easily recog¬ 
nisable. A pillar to mark the ground was 
erected by my predecessor in office, Sir Rivers 
Thompson, and this is now to be replaced by a 
worthier monument under the auspic(‘s of Lord 
Curzon. 

The battle of Piassey as a military exploit, 
as I have said, was not remarkable Clive had 
in all 3,000 men of whom one*third only were 
Europeans. The Nawab had 50,000, of whom 
the cavalry were alone formidable, and of these 
50,000 a large proportion were commanded by 
officers already in league with Clive. The 
battle began and continued for some time as an 
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artillery duel which was interrupted by a heavy 
storm of ram. This led to the Nawab*s artil¬ 
lery drawing- off to protect their ammunition, 
whereupon Clive e»nerged from his entrench¬ 
ments, and Mir Madan, the Nawab’s most 
faithful general, thinking that Clive’s ammuni¬ 
tion would also be spoilt by the rain, prepared 
to charge. His cavalry was driven off and he 
was killed. About the same time the division 
of Mir Jaffier, on Clive’s right flank, was 
seen to separate itself from the rest of the 
Nawab’s army leaving Clive’s flank un¬ 
threatened. On this he advanced, and the 
only stand was made by the small detach¬ 
ment of Frenchmen under St Frais, and on 
these being driven off the whole army fled, 
the Navvab having been the first to go. 1'he 
rout was complete, but the losses were small, 
that of the victors less than 70, that of the 
vanquished between 500 and 600. But from 
and after that day the English became the real 
rulers of Bengal, and from the fact that they 
were the masters of Bengal, with access to 
the sea in one direction, and the great high¬ 
way of the Ganges into the heart of Hindustan 
in the other, they were enabled, nay they were 
forctid (for the most part unwillingly) to 
advance till they had absorbed the whole 
country. It has often been said that had 
Dupleix succeeded in his schemes, the French, 
after mastering the Carnatic and the Deccan, 
would similarly have absorbed th e whole of India. 
I think this very doubtful. Without the com¬ 
mand of the sea, and with wastes and moun¬ 
tains in front, instead of the easy highw^ay 
through fertile districts, which the Ganges 
afforded to the owners of Bengal, the task 
would have been an inflnitely more difficult 
and hazardous one than fell to the lot of the 
English. 

But to return to Clive. His share of the 
prize, and the gifts of the new Nawab, made 
him an enormously wealthy man, and though, 
judging him by the rules and standards of that 
time, I think he was quite justified in accept¬ 
ing these gifts, the example was injurious ; 
the w^ealth that poured in on the Company’s 
servants in Calcutta led to an unhealthy 
competition to get rich, and, later on, when 
Clive had left Bengal, to unheard of tyranny 
and corruption. In this w’ay, Clive’s wealth 
was of baneful augury •— 

Exeinplo trabentis 
Perniciem veniens in aevum. 

Clive returned to England in 1760. At 
the early age of thirty-four he had given an 
Empire to England, he was in the zenith of his 


fame, and was one of the wealthiest subjects 
of the Crown, but he was yet to return once 
more to India, and in this last visit, of less- 
than twm years, he performed the hardest and 
noblest work of his life. 

During the four years of Clive's absence in 
England, affairs in Bengal reached a stage of 
corruption, indiscipline, and incompetence, that 
threatened early and irretrievable ruin to the 
Company. There had been a series of revolu¬ 
tions, the occupant of the throne of Bengal 
having been changed three times in those four 
years, and on each occasion the new puppet 
had been forced to empty his treasury to 
satisfy the rapacity of the Governors and 
Council at Calcutta, and this not iwen under 
the pretence of benefiting the Company but 
for their owm personal and private* plunder. 
Worse than this, the right which the Company 
had been granted, of introducing their sea¬ 
borne goods into tlie country, free of import 
duty, was interpreted as permitting all servants- 
of the Company to carry on internal trade in 
the country, free from all transit and excise 
duties. These servants of the Company .again 
transferred the right to their native subor¬ 
dinates, and thus a state of tyranny and 
license had been introduced which led to con¬ 
stant uprisings and a continual state of armed 
intervention, the expense of which threatened 
bankruptcy to the Company. In these circum¬ 
stances, there was a universal call upon Clive 
to return to India. He undertook the task 
with the powers of Governor-GtMjeral and per¬ 
mission to supersede the Council by a small 
committee of four of his own nominees. But 
he found it the most difficult job of his life. 
The army >vas almost as corrupt as, and even 
more out of hand, than the civil service, and 
he had to contend not only with corruption 
and indiscipline below, but with stupidity 
above. His masters, the Court of Directors, 
could not be brought to see that the principles 
on which they had conducted their own trading 
concerns were inadequate to the administra¬ 
tion of an Empire. They could not be brought 
to understand that if their civil servants were 
to be incorrupt they must be adequately paid. 
The Court of Directors continued to insist 
on giving miserably inadequate salaries, but 
allowing these to be supplemented by private 
trade. Clive's reforms were, therefore, only 
partial and incomplete, but he did much. 
He dismissed sundry high officials and 
suspended others for corruption; he made 
all servants of the Company sign a coven#^ 
ant that they would not take bribes, nor even 
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receive presents from the natives of India. 
He supplemented their inadequate salaries by 
an arrangement under which the monopoly of 
salt was devoted to this purpose in certain 
fixed proportions: he stopped the usurped 
exemption from duty of the private internal 
trade, and he did all this in the teeth of the 
opposition of all those whose profits he 
restricted, with only the half-hearted help of 
his own committee, and with the assistance of 
a few of the Company’s civil servants from 
Madras, whom he borrowed for the occasion. 

As has been well said by one of Clive’s 
biographers, after enumerating his reforms, 
and explaining their limitations - 

“The want of intuition, of foresight, on the pait of 
the Court of Directors rentlered it impossible for him 
to do more. That ultimate aim was to come after 
him; Ins principles were to triumph ; his harassing 
work had not been done in vain. It was by adopting 
in their entirety the principles of Lord Clive that the 
Civil Service in India became one of the noblest 
services the world has seen—pure in its honour, 
devoted in the performance of its duties, conspicuous 
for its integrity. . . . The work of a great man 
lives after him. There is not at this day a member of 
the Civil Service of India who does not realise that for 
him Cli^e did not live in vain.” 

With thf' military he had more difficulty. 
By introducing the organisation which I am 
about to mention he had laid the founda¬ 
tion of the Indian Army as it lasted for 100 
years ; but the organisation was new, and in¬ 
volved, of necessity, a certain amount of heart¬ 
burning. But the immediate difficulty was an 
order of the Court of Directors, withdrawing 
a money allow'ance that had been granted as 
a bonus by Mir Jaffier after Piassey, and had 
been continued till it had come to be looked 
on as a permanent right. This order, which 
Clive considered it his duty to enforce, brought 
the insubordination to a head. Tw'o hundred 
officers agreed to throw' up their commissions 
on the same day, while a Mahratta force w'as 
actually threatening the frontier, unless Clive 
yielded. Clive would not yield. He visited each 
brigade in turn, had the ringleaders arrested 
(trusting to the fidelity of the sepoys who stood 
by him), supplied the places of the recalcitrant 
officers with others borrowed from Madras, 
gave commissions even to civilians, and w^on 
the day. The officers submitted, the ring¬ 
leaders were cashiered, and the junior offenders 
forgiven. Nobly had Clive redeemed the vow 
to which, in writing to an intimate friend, he 
had given expression immediately on his 
return to India :— 


“ Alas,” he says, ” how is the English name sunk. 
I could not avoid paying the tribute of a few tears to 
the departed and lost fame of the English nation— 
irrevocably so I fear. However, I do declare by that 
Great Being, Who is the Searcher of all hearts, and 
to whom we must be accountable if there be a here¬ 
after, that I am come out wuth a mind superior to all 
corruption, and that I am determined to destroy 
these great and growing evils, or jierish in the 
attempt.” 

But in this war against corruption in high 
places, in thwarting the mad passion for 
immediate w^ealth, Clive made innumerable 
and bitter enemies, and their hostility later on 
was to render life a burden to him. He had 
one more task to perform, however, before 
ill-health compelled him to resign his great 
work as a reformer. This was to arrange 
with the Mogul Emperor and w'i'h the new 
Nawab for the Company, in consideration of 
paying him a sum of 5^ lacs (about half a 
million) annually, to take over the DriVaiii, or 
collection and administration of the Revenues 
of Bengal. 

Clive had early understood and urged on his 
masters that either we must w’holly govern the 
Naw^ab, or the Naw^ab must wholly govern us, 
and this measure, whifi* it reduced the Nawab’s 
ostensible power to the shadow it had in reality 
become, had the inestimable advantage of 
putting an end to revolutions and intrigues, 
and compelled the Company to stand out as 
the real administrator of Bengal, and to 
recognise, if only slowly and gradually, its 
duties and responsibilities. 

Of the rest of his life after his return to 
England I have little to say. The most notable 
event was the Parliamentary enquiry into his 
conduct, engineered by his enemies, with a 
view to his ruin. His ancient firmness and 
steadfastness did not desert him under this 
ord<*al, and the result was not what his cni'mies 
desired. VVhilt* condemning as a general 
principle, the system whiih had put it in 
Clive’s power to accumulate his wealth, 
the Committee struck out the corollary 
making their condemnation applicable to 
Clive personally, and inserted on the other 
hand a clause affirming that Clive had 
rendered great and meritorious services to 
his country. The rest of Clive’s life was 
one of depression and disappointment He 
had all his life suffered from attacks of 
depression complicated with much physical 
suffering from an internal disorder. Quite 
early in his career he had attempted his life, 
when the pistol failed to go off, and on a 
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friend coming in and firing it without difiBiculty, 
Clive had said: “ Then I am reserved for 
something great.*' On another occasion 
he had in consequence of one of these fits 
of depression, to be sent on a sea voyage 
with an attendant to watch him. His fre¬ 
quent attacks of pain (from gall stones) had 
led him to use opium as an anodyne, and 
the habit, with the disorder, grew on him. 
Ultimately, before he was 50 years old, he took 
his own life. A singular story is told in a foot¬ 
note to Malleson’s life of him, showing how 
Clive maintained his self-control to the end. 
As he passed through his drawing-room a 
lady staying at his house asked him to mend 
a pen for her: he took out his penknife and 
did so. He then went on into his own room 
and turned the knife upon himself. 

I must leave you to draw the moral of 
Clive's life for yourselves. He was gifted with 
an unusual share of the qualities that make a 
man great. Courage, physical and moral, 
unconquerable firmness in face of difficulties, 
quickness to seize the weak and strong points 
of a situation, extraordinary readiness of 
resource, a Napoleonic capacity for acquiring 
the love and confidence of his soldiers ; all 
these were his in abounding measure. Of 
his faults I need say little : in so far as they 
detract from his usefulness as an empire 
builder they have already been noticed, and 
they were amply redeemed by his later work. 

Of Clive’s victories most of us have heard. 
As statesman and administrator r»e is much 
less known, yet in this capacity not less than 
in that of s^oldier, he should rank as one of 
our greatest empire builders. He not only 
saved the Karnatic and acquired Bengal 
for England, thereby leading up as I 
have shown to the further extension and 
consolidation of the Indian Empire, he 
practically moulded the weapon with which 
he achieved his victories. He was the real 
founder of the Indian army. I have spoken 
of the steps he took to improve the drill and 
discipline of the sepahis. In his last visit to 
Bengal he divided the company’s European 
forces into three regiments, and the native 
battalions he converted into an army by the 
great step of changing the officers* general 
list into regimental lists, that is attaching 
officers to the sepoy regiments throughout 
their whole career—a very far - seeing and 
statesmanlike move ; he then organised these, 
together with the European regiments and the 
due proportion of cavalry and artillery, into 
*^hrec brigades commanded by general officers 


(without other commands), thus initiating the 
organisation which lasted almost unchanged 
for a century. I have shown what he did to 
purge the Civil Service of corruption, and 
how he urged on the court of directors the 
precept of adequate salaries and no per¬ 
quisites, on which the full reform of that 
service was eventually achieved. The fulfil¬ 
ment after longer or shorter intervals of many 
other of Clive’s recommendations show him to 
have been a wuse and far-seeing statesman. 
He saw that the directors as a commercial body 
were unfit to govern Iiidia, and that their proce¬ 
dure was hopelessly inept. The recommenda¬ 
tion he made to Chatham was that the Crown 
should take over the Government. Failing 
that, he recommended that two of the directors 
should be Crown nominees ; that the directors 
should be appointed for a term of years instead 
of annually, and work in committees instead 
of in one unwieldy board. He recommended 
that there should be one Governor-General 
for all India, with headquarters in Bengal, 
assisted by a council of five, and with power 
to override them ; instead of by a council with 
16 all with equal votes. Ele wished the sub¬ 
ordinate administration to be left entirely in 
the hands of the natives, but lawyers of repute 
to be sent out 10 remodel the courts of justice. 
In all these matters he pointed out the way 
to reforms which have since been wholly or in 
part proceeded with on the lines indicated, 
and in all his work, whether as soldier, as 
administrator, or as statesman, 1 feel justified 
in claiming for him such a share in the 
foundation of the Indian hnipire as to merit 
the tardy recognition which Lord Curzon and 
others are endeavouring to secure for his 
memory at the hands of his countrymen. 1 say 
Lord Curzon and others because, since writing 
this address, 1 have heard from Lady Mary 
Herbert, of Styche, that another fund is being 
collected by her in order to place a local 
memorial of Clive at Moreton Say, the place 
of his birth and of his burial. There is room 
for both memorials, and to both 1 wish all 
possible success. 

Before 1 sit down, I have a word to add as 
to the prospects of the coming Session. They 
are exceptionally good. Not only is there a 
very full list of papers for the ordinary and for 
the sectional meetings, but, besides the usual 
courses of Cantor lectures, there is a course to 
be given under the Howard Trust by Professor 
Hele Shaw, also a series of six lectures on 
“ Industrial Hygiene,** under the Shaw Trust; 
moreover, we are to have the new and excep* 
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tional honour of a lecture (to be called the 
Aldred Lecture), which will be delivered on 
the nth December by Sir William Ramsay. 

After delivering the Address, the Chairman 
presented the Society’s medals which were 
awarded for papers read during last Session. 

At the Ordinary Meetings :— 

To Mr. John William Gordon, for his paper 
on ‘‘Patent Law Reform.” 

To CoLONFL Sir Charles M. Watson, 
K.C.M.G., C.B., for his pafer on “Some Objections 
to the Compulsory Introduction of the Metric 
System.’^ 

To Mr. Albert E. Hiimphries, for his paper on 
“ Modern Developments of Flour-Milling.” 

To M. Philippe Bunau-Varilla, for his paper 
on “The Panama Canal—the ‘Lock Canal’ type 
and the ‘ Srraits of Panama’ type ” 

To Mr. Arthur E. Morton, for his papei on 
“ Modern Type-writers and Accessories.” 

To Mr. Nokl Heaton, B.Sc., for his paper on 
“ Medircwal vStained Glass, its Production and Decay.” 

To Mr. Herbert Wrioht, for his pa|)er on 
“ Rubber Cultivation in the British Empiie.” 

To Mr. AlI'RFD Edward Carey, M.Inst.C.K., 
for his pajiei on “ The Protection of Sea Shores from 
Erosion.” 

In the Indian Section : — 

To Ml. A. Yusue-Ali, M.A., J.L.M , I.C.S., 
for his paper on “ The Indian Mohammedans : 
their Past, Present, and Future.” 

To Major E. Barnes, for his paper on “ The 
Bhils of Western India.” 

To Sir Frederic S. P. Li«ly, K.C.I.E., C.S.I., 
for hi.s pa})er on “ The Practical Side of Famine in 
India.” 

To Mr. Laurence Rohkrt.son, I.C S., for his 
paper on ‘ Irrigation Colonies in India.” 

In the Colonial Section .— 

To Mr. George Wilson, C.B., for his paper 
on “ The Progress of the Uganda Protectorate.” 

To Hon. John Winthroi* Hackett, LL.D., 
for his paper on “ Social and Flconomic Conditions 
in Australia ” 

In the Applied Art Section :— 

To Mr. Thomas Okey, for his paper on “ Basket 
Making,” 

To Mr. William Dale, F.S.A., for his paper on 
“ Artistic Treatment of the Exterior of the Piano¬ 
forte.” 

Sir Owen Roberts, in proposing a hearty vote 
of thanks to the Chairman for his interesting address, 
said that the Society had been singularly fortunate in 
having on its Council year by year recruits distin¬ 
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guished for their services to the Indian Empire. The 
audience had listened with great pleasure, a pleasure 
which he thought had seldom been equalled in any 
address be had heard at the .Society, to the romantic 
history of the foundation of Ihe Indian Empire. The 
delivery of the address was graced by a diction seldom 
surpassed in the hall, although addresses had been 
delivered in it by some of the most distinguished 
men, literary and scientific, whose names had adorned 
the annals of England. Sir Steuart had done his valu¬ 
able work and spent his life in India, and bad brought 
back and retailed to the audience the story’ of Clive. 
He thought it was very apposite that that story 
should be told during the year when the 150th anni¬ 
versary of the victory of Plassey was being celebrated ; 
and he hoped it would have the effect of stimulating 
English people to erect an adequate memorial to 
Clive, for no memorial could be too great as a return 
for the services which he rendered to this country. 
The Indian Empire had been the nursery of 
commerce, trade, and manufactures of many kinds, to 
this country, and the Society was very grateful indeed 
to the Chairman for having brought before it a picture 
of an important episode in its history, with such 
charming diction and grace. 

Sir William Bousfield, in seconding the 
motion, said that no one could have listened to the ad¬ 
dress without feeling sliried as an Englishman at the 
woik which a great Englishman did 150 years ago. 
He thought the Society was greatly indebted to the 
Chairman for putting so clearly in a wonderful 
address the story of Clive's life. One could not 
help feeling that Sir Steuart had that advantage of 
the family connection with Clive which brought a 
reality to his view of Clive’s life, and which had 
enabled him to refer to private letters, and to 
the \iews of those who looked at Clive as a boy 
and as a man in a way which would othei wise have 
been impossible. 

The resolution was put and carried unanimously, 
and the Chairman ha\ing briefl) acknowledged the 
compliment, the meeting terminated. 


ITALIAN COMMERCIAL SCHOOLS. 

The graduates of the Royal Commercial School 
of Venice, and similar schools established in the 
principal commercial countries of Europe, supported 
in part by the respective Governments, constitute the 
class from which European manufacturers select to- 
represent them in promoting trade infoieign markets. 
The founding of the Royal Commercial School of 
Venice, may be said to date from the signing of the 
royal degree of approval on August 6, 1868, and was 
the direct result of the commercial awakening which 
marked the incorporation of the Venetian provinces- 
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into the kingdom of Italy, Modelled after a school 
already existing at Antwerp, it was organised with a 
governing board composed of delegates from the 
Provincial Council, the Communal Council, and the 
Chamber of Commerce, three elective bodies which, 
with the Italian Government, had combined to estab¬ 
lish it. This board was later increased by two 
delegates from the Italian Government. The school, 
according to the American Consul at Venice, is 
supported by subsidies from the Province of Venice 
to the extent of 1,600 ; from the Italian Government, 
;^i,ooo; the city of Venice, /’400; and from the 
Chamber of Commerce ?oo. In addition there are 
the tuition fees, ike., amounting to about 1,000, 
which brings the total up to ^^4,200. This sum, 
W'hile sufficient foi the running expens-es of the school, 
does not permit of that enlargement and improvement 
which is desiied. and it has been stated that the 
subsidy of the Government will be increased. The 
number of students in the school is only 186, and 
this small attendance probably depends, fiist, upon 
the lack of scholarships, and, secondly, upon the fact 
that the aveiage young man able to pay for his educa¬ 
tion, and desiiing to prepaie himself for the public 
service or for commercial life, prefers the freedom of 
the universities, where registration is all that is 
required to enable a man to present himself for 
examination, and where attendance at lectures, &c., 
is not compulsory as in the commercial school. In 
justice to the Italian universities, it must be noted 
that the laxity above referred to is, says the American 
Consul, only allowed in the course resulting in the 
laurea i giurispnidenza. The courses of study which 
are offered are three in number—the commercial, ot 
three years; the normal, of four and five years; and 
the consular, of five years. In the first year the 
subjects studied by the commercial and consular 
classes are identical, and consist in Italian literature 
and language, French, German, and English, economic 
geography, algebra, commercial institutions, civil law 
institutions, and caligraphy; while the normal class 
has an exhaustive training in the Italian language and 
literature and foreign languages. In the second year 
the commercial class continues the subjects of the first 
year, less the study of commercial institutions, but 
adding mercantile calculation, commercial and maii- 
time law, and the practice of commerce, &c. The 
consular class has the same subjects of study as the 
commercial, minus the practice of commeice and plus 
chil law. The normal class in this year is divided 
into four sections, depending upon the branches for 
which its members are preparing themselves, viz., legal, 
<economic, and statistical subjects, commercial science, 
and foreign languages. In the third year the com¬ 
mercial class graduates, after continuing the studies 
of the preceding year, less the course in commeicial 
institutions and with the addition of commercial law, 
the iustory of commerce and political eebnomy. The 
consular class a^s the same subjects to the curricu¬ 
lum of the second year, while the normal classes 
continue in their respective branches. The fourth 


year shows a programme for the consular class of the 
three foreign languages, political history, and the 
history of diplomacy, international, civil and con¬ 
stitutional law, criminal law and procedure, political 
economy, finance and statistics. The consular class 
in the fifth year adds a course in civil procedure to 
those of the fourth year. After such a course of 
study as is required by this school, it is not surprising 
that its graduates have little difficulty in finding 
employment, or in securing positions in the Govern¬ 
ment service, which, from the schoolmistership to the 
diplomatic and consular service, are only to be 
obtained after the most stringent competitive ex- 
amiiiitions. It is said ithat graduates in the com¬ 
mercial class are eminently fitted for the work before 
them, and by promoting trade and industry become a 
positive asset to the community and to the nation, 
while those who have succeeded in parsing the final 
examinations are vvondeifully equipped. In fact, the 
work accomplished at Venice and in the similar 
though smaller schools of Bari and Genoa has led to 
the project being formed of establishing two more 
institutions on the same lines, one in Turin and the 
other in Rome. These, being in larger places, will 
be numerically and financially more prosjierous, but 
as to standard it will be most difficult to improve on 
that of the school in Venice. 


RAILWAY DEVELOPMENT IN 
GERMANY. 

In his report on the trade of Bavaria foi igoO and 
the eailier part of the present year (Cd. 3727-19), Mr. 
Consul Buchanan refers to the electiification of the 
railways in the Bavarian uplands, which means a yearly 
average saving of lOs. to 19-,. per horse-power to 
start with, and from £2 17s. to ^5 9s when the traffic 
has increased by 50 per cent., which may be in 15 or 
20 years from the time of intioducing the electric 
power. The trunk line from Munich to Liidain, i 
miles long, and all the lines north of it, will be the 
first to be electrified. Foi that purpose o2,oco horse¬ 
power will be necessary, and in this })ai ticular case 
the annual average economy would amount lO;^3 15s. 
per horse-power, or about 345,000 in all. A 
Dresden engineer has submitted a pi eject of railway 
to the summit of Zugspitze, the highest mountain in 
Germany (9,711 feet), situated on Bavaiian territory. 
This project, which Mr. Consul Buchanan says has 
every chance of being realised through private enter¬ 
prise, the preliminary concession ha\ing been granted 
by the Bavarian Government, provides for an ordinary 
railway seven miles long, starting at Garmisch (2,364 
feet), and for a cable line from Eibsee (3,146 feet), 2} 
miles long, to the summit of Zugspitze. This line, 
with a total length of 9 J miles and three tunnels, would 
have an average gradient of 6 per cent.; the cost of its 
construction amounting to about 000,000. The 

journey, according to the project, would be accom- 
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plished in hour and a>hair, and the return fare 
amount to las. 6d. The Bavarian Government have 
granted a concession to a Swiss engineering com¬ 
pany to construct a mofintain railway fiotn Schliersee 
to the Wendelstein (6,028 feet) in the Bavarian high¬ 
lands. A practically new system of rail way signalling 
throughout the German Empire has now come into 
use, and some of the regulations hitherto only used 
in Bavaria have been incorporated in the new system. 
The gioNvth in the railway passenger traffic of Ger¬ 
many may be gathered from the fact that whilst 10 
years ago 11 railway tickets were sold on an a\erage 
per head of population, 19 tickets are sold now. 
During the same period the German railway s\stem 
has increased by 6,250 miles, so that at the beginning 
of the present year Germany pos‘-es«.ed 34,375 miles 
of railway lines, and the annual receipts from pas¬ 
senger traffic had inciea^ed from /21,500,000 to 
;^33,250,000. The number of railway officials in¬ 
creased in the same ten years by over 40 pei cent., 
and amounts now to 606,212 persons, so that for 
every qg inhabitants in Geimany there is one 1 ail way 
official. 


OSTRICH FARMING IN CUBA. 

An experiment in ostrich farming has recently been 
started at Marianao near Habana. The farm contains 
about twenty-seven acres, wnih shelters for the buds 
in inclement weather and a house for the emplo} cs. 
The land is divided into large pens for the )ounger 
birds, and smaller ones for each pair of brcedeis. 
There is also a salesioom, wheie ostrich featheis aic 
sold, not however, necessarily the prcKluct of the faim, 
According to the American Ministei in Cuba, thcie 
are at present forty-eight ostriches at this faim. 
twenty-three of wffiich were imported from an ostiich 
farm at Phamix, Arizona, and the balance from 
branee. Kourleen of these aie breeders and the 
others are beiw'een one and two years old The pike 
of the full-grown breeder is from /,*6o to and 
that of the youngei buds from ;f50 lo/'6o, according 
to their age and sex. The cost of importation fiom 
either Aiizona or France is about /,‘3 los., if imported 
in quantities of twenty or more, including customs 
duties. The ostrich lays foui times a year, each 
female laying from fourteen to eighteen eggs at each 
laying. About twenty per cent, of these batch out, 
and about seventy-live per cent, arrive at maturity. 
The period ol incubation is about forty-two days. 
The young birds are kept in pastures near the house, 
and at night aie put in artificially heated houses. At 
the age of six months they are placed in larger fields, 
but must be boused in inclement weather until they 
arrive at the age of twenty months. They are fed on 
a mixture of bian, Indian corn oats, bailey and alfalfa, 
all of which are imported from the United States. 
The first plucking is done at the age of six months, 
when the feathers ate narrow, coarse and of small 


market value. Thereafter they are plucked every 
eight months, the feathers increasing at each plucking 
until they arrive at the age of four years. When 
ready to be plucked, the bird is placed in a V-shaped 
corral, large enough to contain his body and that of 
the plucker. His wings arc then raised and all the 
ripe feathers are clipped. Two months later the 
quills left in the wings aie entirely dead, and are 
drawn witliout pain to the bird. The raw feathers 
are then sent to New York and sold to the dealeis, 
who prejiare them for the market. The }ield of an 
adult male biid in raw' feathers is about £{ 2 , and that 
of the female bird about £() The price at which 
they ate sold is legulaled by the London maiket. 
There are tw’o varieties of o'-tiich, the Nubian and 
the South African. The leathers of the foimer are 
larger and of finer texture than those of the laltei, but 
they have not the same thickness and width. An 
attempt is being made to cross the two bieeds with 
the object of combining the length and textuie of the 
Nubian feather with the width and thickness of the 
South African. 


ADMIRALTY CHARTS. 

The following IS the official list of ch.iits issued by 
the Hydrogra()hic Department, Admnalty, 111 Se| - 
tembei, iqo; :— 

New' Chaits. — No. 3644 — Sweden, west 
coast :—Gullmai an<i Stig fiords, inclndmg ihe 
fiords and channels leading to I'ddevalla. 
3645 — l\uls on the west coast ol France: 
—Baie dc la Foiest and port Concaine.iu, port 
de Loclud), poit de P>enodet. 014—Ceylon, w’esl 
coast:—Colombo harbour. 127—Japan, north 
coast.—Hiiado Kaikyo to Shimonoseki lvaik)0. 
Plans.—Kuralo selo and Asbiya ura : Ainoshima 
anchoi age. 

Chaits ihat ha\e leceived additions 01 coriections 
loo large to be comemently inserted by hand, and m 
most cases other than those refeired to 111 the Admi- 
lalty Notices to Mariners - - 

No. ioq5—England, south coast: - Southampton 
water. 120—Noith sea.-'Ri\er Schelde fiom the 
sea to Antv\erp. 350()-.\oith sea:—.\ussen Jade 
and Schilhg road. 126—Xorih sea; — Heligoland. 
2329—Norway, sheet III.: —isandoen to the S\enoer. 
2330 Norwav, sheet IV.; — Christiana fiord. iq74 — 
Norway : — Jadoen to Rauo, including Sigle and Ide 
fiords. 284//—Baltic sea. 1053—Spain, west coast; 
— Cape Peuas to Pontevedra bay. 1755—Spain, 
west coast: —San Ciprian liay to cape FiniNteire, 
541—South Anieiica, east coast:—R’.o de Janeiro 
haibour. 575—Bay of Bengal: Madras to Ramia- 
patam. 1419—Bay of Bengal, Andaman islands: — 
Long island to port Blair. 1705—Australia, north¬ 
west coast: — Victoria river. 

These charts are published by Mr. J. D. ‘'otter* 
145, Minories. 
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ARTS AND CRAFTS. 

The Silver Altar for St Mark's^ Philadelphia .— 
The Silver Altar for the Lady Chapel at St. Mark’s, 
Philadelphia, produced by Messrs. Barkentin and 
Krall, of Regent-street, under the supervision of 
Mr. Krall, has lately been on view in London. It 
is probably the most important piece of silveismith’s 
woik executed in England within recent years— 
as elaborate in its way as the celebrated altar at 
Florence, though, of course, not by any means so 
large. The central (ealuie of the design is a figure 
of the Madonna standing undei a i-imple canopy 
and holding the Child in her arms. On each 
side of her are six panels, arranged in two tiers, 
depicting the various scenes from the life of the 
Virgin, and these panels arc divided vertically by 
half-columns, enshrining each eighteen little figures 
of saints in full relief, each one under a separate 
canopy. Every capital contains a group of three 
kneeling angels, and between the capitals and con¬ 
necting them, runs a rich band of scrollwork in 
deep relief. The horizontal division of the panels 
is less marked than the vertical, and consists only 
of a line of roses with jewelled centres ; whilst srmilar 
bands of ornamentation divide the subjects from the 
cornice and the plinth. The fact that the complete 
work comprises some hundreds of figures (there 
are a hundred and forty-four on the half-columns 
alone) gives some idea of the complexity and 
detail of the design; and it will be readily understood 
that so important and so intricate a piece of work has 
necessitated great labour and great care in production, 
and has taken the best efforts of skilled craftsmen to 
carry to a successful conclusion. It is not often that 
an elaborate piece of silversmiths work on a scale in 
any degree approaching that of the altar for St. Mark’s 
is wanted. Monumental works in silver are naturally 
rare; it is satisfactory to find that when America 
wants such a n<ible piece of work she comes to 
England for it. It is further gratifying to know that, 
however divergent may be the opinions with regard to 
the design of the altar, however differently people 
may regard the employment of such multitudinous 
figures, however much they may cavil at thi> detail 
or that, we are at least sending to America a piece of 
workmanship of which we have no cause to be 
ashamed and every reason to be proud. 

Design .—At this time of year signs of change in 
design, for new patterns in anticipation of the new 
year, are looked for. Things move so quickly now-a- 
days that some change sufficiently important to be 
worth chronicling may be expected to take place 
in the course of six months or so, and as a 
rule the expectation is not in vain, since it is 
manifestly to the interest of the producers to have 
some new thing to show; not, of course, some 
violent change, but some notable' progress in the 
fashion of design. It is not so very long ago that 
Part nomeau was the rage-^and now, perhaps, in 


large measure because it was taken ^ with such 
energy, it has been slowly d)ing for some time past. 
One of the distinguishing facts about this season may 
be said to be its death. It can now no longer be 
seriously contended that Part nouveau counts at all. 
Not only is it not the style of the future (so far as it 
is possible to predict what that will or will not be) but 
it is already old-fashioned, to all intents and purposes 
a thing of the past to be found only in the windows 
of shops with no pretentions to be more than second 
or third-1 ate. Oddly enough, the styles which have 
been slowly ousting it are the Early and Mid- 
Victorian—phases of taste themselves long since 
.supposed to be defunct, and perhaps only resuscitated 
because of their utter unlikeness to the style that had 
gone before. However that may be, and whether 
we like it or not, these Victorian styles have slowly 
but surely edged themselves to the front again. We 
have for some time now been rejoicing in, or suffering 
from, bangings and covers decked with bunches of 
heavy full-blown roses and sueb-like—and this type 
ef pattern is yet with us. It may even be considered 
the prevailing style—but a little observation shows 
that, though it remains epi evidefue^ its pofiularity has 
begun to wane. Fashion seems to be retracing her 
steps in the very footmarks which she had trodden 
before, and the Mid - Victorian designs are giving 
place to those which aie in a certain degree, at least, 
reminiscent of the productions of William Morris— 
patterns which, when all is said and done, are really 
thought out and considered designs, not mere bits of 
semi-naturalistic detail thoughtlessly scattered over a 
surface. How history repeats itself! 

Minor Exhibitions.—Ix. is almost impossible when 
the numerous shows held in London and elsewhere 
which go by the names of Arts and Crafts,” “Home 
Alts and Industries,” “ Artists at Work,” “ Handi¬ 
crafts and Home Industries,” and similar titles, are 
considered, to realise that when the first Arts and 
Crafts Exhibition was held in London in 1888 people 
seriously went to tbe New Gallery and asked “ where 
are the pictures ?” We have certainly got very far 
away from the idea that all “ art exhibitions ” must 
consist mainly of pictures, and have gone almost to 
the other extreme of dignifying tbe most ordinary 
handicraft and sometimes even the merest faneywork 
with the name of art. The approach of Christmas 
is always the signal for a whole series of little 
exhibitions of objects of art which their makeis 
believe, or at any rate hope, to be suitable for 
Christmas presents. These little shows are of 
various kinds, good, bad, and indifferent, and are 
almost entirely composed of rather small pieces of 
work. Some of them include almost every con¬ 
ceivable kind of “art woik”and others are “one 
man shows,” or are made up of the works of just 
two or three artists or craftsmen in tbe same, or more 
often different, crafts. Tbe dates of these little 
exhibitions have been getting gradually earlier for 
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some years past, and this year they really began before 
October was out. Of one at least of those which 
have already taken place the less said the better ; for, 
though held at a well-known gallery in the centre of 
London, it might easily have been mistaken by the 
unprejudiced observer who had strayed into it for an 
ordinary bazaar. There were, doubtless, some good 
things somewhere about, but it was quite impossible 
to see them. 


The Sir John Cass Artx and Crafti Society .—An 
altogether more serious and more dignified little 
exhibition was held at Rowley’s (xallery early in 
November by the Sir John Cass Arts and Crafts 
Society. The ^ir John Cass Institute has for some 
time been one of the more important London art 
schools from a metal-working point of view, and the 
Sir John Cass Arts and Crafts Society is made up of 
past and present pupils of the school, supported, it 
would appear, by some of the masters at the school 
and a few outsiders, who were perhaps once pupils 
there. They held their first exhibition, which at¬ 
tracted some attention, last year. The exhibits 
this year included a few sketches, an heraldic 
panel in plaster, some statuettes (some of them 
very nice in feeling), and some other objects, 
not in metal, but it was in the metalwork, and 
especially the jewellery, that the main interest of 
the show centred. The brass and copper work 
is mostly the work of one exhibitor, and the simple 
candlesticks and other objects were some of them >eiy 
satisfactory, with no urinecessaiy ornamentation, and 
fit both foi their material and their purpose. In the 
one or two cases, howe\er, in which the ornament 
was super* added to the object, and did not, as it 
were, grow directly from its construction-lines, the 
effect was not quite so pleasing. It did not look as 
though the ornamentation had been quite so carefully 
considered as the rest of the woik. Again, it seems 
rather a pity to make a tea caddy with a domed top. 
The simple sandwich boxes, on the other band, were 
pre-eminently practical. There was a good show of 
jewellery, mostly, it is to be noticed, by ladies. The 
most inteiesting work was that by Mr. Harold Stabler; 
but the exhiVnts on the whole were worthy of notice, 
though not perhaps so much from the point of view of 
workmanship as from that of design. The different 
members’ work, of course, in different styles—though, 
coming as they do from the same school, it is not always 
quite easy to differentiate their handiwork. The ex¬ 
hibitors generally show a distinct feeling for colour, 
no matter whether this is represented by enamel or 
by precious stones, and there is a restraint about 
most of the work which distinguishes it from a good 
deal of the modem jewellery. The objects, mainly 
pendants, chains, and buttons, are not for the most 
part executed in repouss^ or in chased work, but are 
built up of fine lines of metal which enclose or form 
the setting to, stones, not perhaps very precious in 
themsdives, but chosen for their colour. 


CORRESPONDENCE. 


ORANGE GROWING IN NEW SOUTH 
WALES. 

The recent shipment of oranges to England has- 
called attention to the existence and possibilities of 
this Australian industry. The rate of pi ices obtained 
did not in this instance give a profit to the consignors* 
however. It is hoped that the carriage of the fruit in 
good order being demonstrated costs may m future 
be reduced. In the coastal district of New South 
Wales orange growing is an extensive industry, but at 
present the markets are limited to Australia and New 
Zealand, so that its expansion is impossible. Culti¬ 
vation is thorough in successful plantations, the 
ground being dug or ploughed in the winter and 
stirred during the summer by harrows, both drag and 
disc, cultivators, and hoes. Irrigation is not common, 
owing to the usually sufficient rainfall and the scarcity 
of permanent w’ater. Bonedust from the meat-pre- 
serving works of the State is the principal fertiliser. 
Potash manures, superphosphate, sulphate of ammonia 
and other prepared manures are used to an increasing 
extent, the soil being as a rule shallow and inclined to 
poverty. Where available, forest ‘scrapings of leaves 
and othei vegetable matter aie found a sufficient 
<liessing to the orchards. The suitability of the 
climate for orange growing is shown by the age of 
some of the elder plantations. In the early days of 
settlement the tree was introduced from the Azores, 
and specimens exist of great si/e and productiveness 
in the Parramatta district. 

Many varieties are now cultivated, of which the 
more promising are the Bahia or novel and the 
Valencia late ; it is hoped to find a market for the 
latter in American ports owing to its v^eason of 
ripening. The shipping facilities of .Sydney are an 
encouragement to the jiroduction of export varieties. 
The Government of New South Wales is endeavour¬ 
ing to encourage the industry by experiments on the 
Government faims and the emplojment of experts as 
travelling lectuiers and demonstrators in pruning, 
budding, grafting, and other subjects connected with 
fruit-growing. Local agriculuiral and horticultural 
societies are also subsidised and the railway freights 
on fruit of all sorts are so low as make the traffic 
barely profitable to the State railways; empty fruit 
packages being in fact carried absolutely free from 
one end of the State to the other. Fruit-growing is 
an industry of increasing importance in Sydney, and 
markets for jams of various sorts have been found hi 
South Africa and the Fai East. In this connection 
the sweet orange is not largely concerned, but large 
quantities of Sevilles are consumed for maimalade, 
and a small proportion of the rougher and cheaper 
sweet varieties. 

J. S. Heron. 

Pennant Hills, N.S. W. 
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OBITUARY. 


Right Hon. Evelyn Ashley.— Mr. Ashley, 
■who was elected a member of the Society of Arts in 
.1897, died on Friday morninjj, 15th inst., at his resi¬ 
dence, Broadlands, Romsey, Hants. Anthony Evelyn 
Melbourne Ashley was the fourth son of the seventh 
Earl of Shaftesbury, the statesman and philanthropist, 
and was born on July 24th, 1836. He was educated 
at Harrow and Trinity College, Cambridge. From 
1858 to 1865 he acted as private secretary to 
Lord Palmerston, the memoirs of whose life he 
afterwards wiote. On the death of his uncle, 
Lord Mount-Temple, he succeeded to the estates 
of the Palmerston - Temples, both in England 
and in Ireland. He was Parliamentary Secre¬ 
tary to the Board of Trade 1880-82, Under- 
Secretaiy of Slate for the Colonies 1882-5, M.P. for 
Poole 1874-80 and Isle of Wight 1880-85. 


Cantor Leciurfs. 

Monday eveningfs, at 8 o’clock :— 

Conrad Beck, F.R.M.S., “ The Theory 
of the Microscope.” Four Lectures. 

Lecture I.- November 25.— 77 /^' Mictouope 
construded from Un cor reefed Lenses. forma¬ 
tion by a lens—Simple microscopes—Three forms— 
Investigation by Gauss system of their defects and 
their cure, by separated lenses—Working distance 
increased—High power and laige field obtained— 
Eye-pieces—Po.silive V. Negative—Ramsden circle — 
Magnifying power—Compound microscope. 

Lecture II— December 2,^The Correction of 
Simple Lenses, —Bad quality of images formed by 
simple lenses—Chromatic correction—Apochromatic 

-correction—Spherical aberration—Zonal aberration__ 

Sine condition and Gauss surface-.—Tangent condi¬ 
tion-Equal chromatic magnification—Summary of 
corrections —Correction of eye-piece. 

Lecture III.— December ^.—influence of Dif- 
Explanation of diffraction —Slit—Conver¬ 
gent cone—Diffraction pattern or antipoint—Its 
influence on telescopic images—Its size—Abbe theory 
—Gordon’s attack on Abbe theory—Relation of 
aperture to magnifying power—Oil immersion— 
Shape of and mtthods of reduction of size of anti- 
point—Limits of resolution and visibility—Special 
cases - Diffraction of the eye. 


Lecture IV.— December Applications of 
Theory .—Best combination of ey^-piece and object- 
glass—High power illumination - Gordon’s oscillating 
screen—Useless aperture—Penetration for visual and 
photographic woi k — Effect of cover-glass — Substage 
condensers—Achromatism and aplanatism in con¬ 
densers—Angle of illuminating cone—llluminants— 
Monochromatic light—Wiight’s experiments—Criti¬ 
cal illumination—Possible advances. 

The Lei tures 'll'ill he illnst rated by I .ante in slides 
and lixperimenis. 


MEETINGS FOR THE ENSUING WEEK. 

Momjav, Non. 25 SDCTKrV OF ARIS, jolin-strcet, 
\deJphi, W C., S p in. (C.intur Tvrture ) Mr. 
Conrad “ Thi* Thoory of tlu* Mu rost ope.” 

(Ltu tiirt* 1.) 

SurvfNors, 12, (iro.it (jeor^je-street, SM ,8 p.m. 
Mr feabin wdl re-open Uisiussjon (»n paper by 
Mr. Aid)H‘v j. Spencer, “The Ajjnrultuia! Hold- 
n.j^s At t. louh ” 

Geotfraphic.il, University of London. Hurlington- 

R. irtltnis, W , p.m Dr. \V Hunter W'orkm.'in. 
” The Fxploration of the Nun-kun MounUiu and 
its (ildciers, ’ 

Actuiru's, Staples-mn-hall, Holborn, W.C S p.m. 
Medical, 11, Chandos-street, W., M] p.m. 
l.ondun Institution, Finsbuiv-circus, K C'., ^ p ra. 
Mr \\. M ht reni, ” llie People, Arm>, and 
Restmn es of Russia. 

1 t’lfSDAN, Non 2b 1 . ivil Engfincers, 25, Great (ieorge-street, 
S W8 p.m Mr .s H KHi.!, “ Jin Iranmere 
Hay J)t\elopraent Works.” 

Pfiotoeraphu, ob. Russell-stjuare, W.C., 8 p ra. 

Mr. F Miirim Dum an. “ Phot«»-mu rograpl.N.” 
/oolojfual, 3, Hanover-square, M’., .H\ p ni 
Horticuliural, Vincent-squart', vi t simmsier, .S.W , 
1 P m. 

WKUNifsuAN, Nov. 27 SOCTK TV OF AR'i.S, Jobn-street, 
Adelphi, W.C., 8 p in. riu* Hon. S r )idm A. 
Cotkburn, ‘'The Fianco ~ lintish Exhibition, 
IQ08.” 

I nited Service Institute, Whitehall, s W ., ; p.m. 
Rev. Canon Edgar Sheppaul. “ VVlnleliali J’aUice 
and the Execution ol king Charles l.“ 

Royal Society of I.iteralure, 20, H.imut'r stjuarc*, 
W., sp.m. Mr. E. H. i’ember, “Some V^erdu t.s 
■ of iiante in the * Inferno.' ” 

British Astronomical, Sion College, Victoria- 
embankment, E.C., 5 p.m. 

Thcrsdav, Nov. 28 Antiquaries, Hurlmgton-house, W., 
8J p.m. 

London Institute, Finsbury-circus, E.C., 6 p.m 
Principal Henry Hills, “'! he Literature of Youth.”’ 
Electrical Engineers, 2^, Great George • street, 

S. W., 8p.m Dr. Robert I'ahl. “ The Develop¬ 

ment of Tuibo-Generators. ’ 

Friday, Nov. 29 .SOCIETY OF ARTS, John street, 
Adelphi, W.C., 8 p.m, (Sha>v Lectures on In¬ 
dustrial Hygiene.) Dr. John .Scott Haldane, 
” The Hygiene of Work m Compressed Air 
(Diving, Caisson Work, .Sub-aciueous Tunnel¬ 
ling, &c).” 

African Society, Criterion Restaurant, Piccadilly, 
W., 8 p.m. Presidential Address by the Earl of 
Onslow. 
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NOTICES* 

NEXT WEEK. 

Mon]>av, December 2, 8 p.in. (Cantor 
Lecture.) CoNRAD Heck, The Theory of 
the Microscope.” (Lecture II.) 

Wednesday, December 4, 8 p.m. (Ordi¬ 
nary Meeting.) Sir Edward W. Brabrook, 
C.B., “ Old Age Pensions.” 

Further details of the Society’s Meetings 
will be found at the end of this number. 


CANTOR LECTURES ON THE 
MICROSCOPE. 

On Monday evening, 25th inst., Mr. Conrad 
Beck, F.R.M.S., delivered the first lecture of 
his course on “ The Theory of the Microscope.” 

The lectures will be published in the Journal 
during the Christmas recess. 

CANTOR LECTURES. 

Professor John Walter Gregory’s Lectures 
on “ Gold Mining, and Gold Production;” 
and Professor Herbert Jackson’s Lectures on 
” Detergents and Bleaching Agents used in 
Laundry Work ” have been reprinted from the 
Journal, and the pamphlets (price one shilling 
each) can be obtained on application to the 
Secretary, Society of Arts, Adelphi, London, 
W.C. 

A full list of the Cantor Lectures which have 
been published separately, and are still on 
sale, can be obtained on application to the 
Secretary. 

COVERS FOR JOURNAL. 

For the convenience of members wishing 
to bind their volumes of the Journal, cloth 
covers will be supplied, post free, for is. 6d. 
each, on application to the Secretary. 


PROCEEDINGS OF THE SOCIETY* 

SECOND ORDINARY MEETING. 

Wednesday, November 27th, 1907; The 
Ri(iHT Hon. Vlscount Selby, LL.D., 
D.C.L., in the chair. 

The following candidates were proposed for 
election as members of the Society :— 

Coode, Arthur Treveneu, B.A., 45, Abingdon-villas, 
Kensington, W. 

Foster, Vivian Le Neve, M.A., Eton College, 
Windsor. 

Gaskell, Mrs. Ada E., Woolverton, St. Lawrence, 
Isle of Wright, and 98, Portland-place, W. 
Haviland, Henry A., M.B., Magila, Tanga, German 
East Africa. 

Johnston, William Caley, P.O. Box 44, Bocas del 
Toro, Republic of Panama. 

Simonis, Henry, LL.D., Norfolk-house, Noifolk- 
street, Strand, W.C. 

Vale, William, Tower-house, South Norwood, S.E. 
The paper read was - 

THE FRANCO-RRITISH EXHIBITION. 
By the Hon. Sir John A. Cockbi rn, 
K.c'.M.G. 

Modern exhibitions may be regarded as the 
stock-taking of the resources of civilisation; 
they present a periodical summing up of the 
achievements of a progressive age. and mark, 
as it were, the mile-stones, by which we may 
judge of the advance made in Science, Art and 
Industry. From the universal adoption of ex¬ 
hibitions, as a means of thus punctuating our 
progress, they may be regarded as an essential 
feature of the age in which we live. It was in 
France that the exhibition idea originated. An 
exhibition was held in that country in 1798, and 
the tenth National Exhibition took place in 
Paris in 1849. The success whicli attended this, 
and the intervening displays, stimulated a 
desire for a similar exhibition in London, 
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The Society of Arts had long* advocated 
industrial exhibitions in England, and had 
actually held them in the Adelphi in 1847, 
and following years. In 1849 His Royal 
Highness the Prince Consort — who was 
then President of the Society — took the 
matter in hand, with the well-known re¬ 
sult that the world’s first international 
exhibition was held in London in 1851. 
It was within these walls, therefore, that 
the idea of the international exhibition was 
conceived, and the Society of Arts may 
accordingly be termed the parent of inter¬ 
national exhibitions. 

Since 1851 the world has witnessed many 
exhibitions of an international character which 
rival one another in laying palace to palace and 
land to land until the mind becomes bewildered 
and reels at the magnitude of the vast prospect 
presented to it ; and, from the very immensity 
of the scheme, fails to derive those advantages 
which a more limited display w^ould afford. 
In the case of the Franco-British Exhibition, 
this perplexing profusion will be avoided ; it 
will not overtax the powers of assimilation of 
the ordinary visitor. It seems probable that 
in many of the exhibitions of the future the 
international element will be dual rather than 
plural in its application, and what could be 
more fitting than that the two great nations, 
joint pioneers of the exhibition era, should set 
an example in this respect and should join 
hands in happy union for the purpose of setting 
before the w'orld their combined resources. 

France and Great Britain possess distin¬ 
guishing characteristics which admirably blend 
together. Each abounds in those qualities 
which form the complement of the other. 
British solidity, adorned with French grace, 
yields a result that no other combination of 
nations can approach. In the history of the 
world, the greatest achievements in the art of 
civilisation have been the product of two races, 
just as the finest flowers are obtained by 
hybridization. It was through the mingling 
of the Pelasgian and Aryan races that Greece 
produced those masterpieces of plastic art 
which form at once the delight and despair 
of the modern world. It was to this combina¬ 
tion that the classic orders of architecture, 
which found their consummation in Athens 
at the time of Pericles, owed their birth. 
The other great school of architecture, the 
Gothic, which attained perfection!in England 
during the reigns of the Edwards in the 
fourteenth century, derived its sublime inspir¬ 
ation from the genius and fire of the Celt 


impinging upon the matter-of-fact and busi¬ 
ness - like habits of the Anglo-Saxon. It 
may be confidently anticipated that the world 
will be blessed with a propitious fruition 
when the ample achievements of the Anglo- 
Saxon and Latin races intertwine and reinforce 
each other. 

In the Franco-British Exhibition not only 
France and the United Kingdom will be 
engaged, but the Colonial possessions of these 
two great powers will play an important 
part. Here, again, we have a significant con¬ 
junction. France, in addition to being a great 
colonising empire at the present day, can boast 
of a record in colonisation second to that of no 
other nation. The success of the French colonies 
in Africa, Indo-China, and elsewhere recalls the 
former achievements of France in Canada and 
India. In no country do the theory and practice 
of colonisation receive more careful and system¬ 
atic attention than in France. Two colonial 
conferences were held in Paris during the Ex¬ 
hibition of 1900, and it is from i'Ycnch authors 
that some of the most interesting and instruc¬ 
tive descriptions even of the British colonies 
emanate. The French colonics, dependencies 
and spheres of influence, second in number 
only to those of Great Britain, have an area 
of over 4,000,000 square miles and a popula¬ 
tion of about 60,000,000. 

A wide difference exists between the methods 
of colonisation of the two great powers—Great 
Britain tending toward empirical, and France 
towards systematic and scientific measures, so 
that an interesting comparison may be drawn 
between them. Success in colonisation is 
sometimes determined by a faculty of assimi¬ 
lation to the customs of the countries colonised, 
and sometimes by the power of enforcing novel 
usages on the aboriginal inhabitants. Nations 
vary in their capacity in these two directions, 
but it may be confidently affirmed of France 
that she has a genius for both ; for example, it 
is related that de Fontenac, for the purpose of 
recommending his administration to the 
American Indians in the West, went so far as 
to take part in their mysterious rites; while, on 
the other hand, Dupleix in the East Indies 
succeeded in superimposing on the population 
the system of European military discipline. 

It is instructive in passing to compare the 
Colonial Empire of Great Britain, as existing 
at the time of the International Exhibition, 
1851, with His Majesty’s possessions of the 
present time. India was then under the 
Government of a chartered company. Canada 
consisted merely of Ontario and Quebec ; 
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Nova Scotia and New Brunswick sending 
independent exhibits. Tasmania was officially 
described as Van Diemen’s Land. It is 
interesting also to note that the illustrious 
Colonial Statesman and empire builder, Lord 
Elgin—father ot the present Secretary of State 
for the Colonies -was at that time Governor- 
General of Canada. 

But it is not only on the grounds above 
stated that the apposition of France and Great 
Britain in the friendly arena of an exhibi¬ 
tion is to be welcomed. The history of the two 
races, has, for nearly a thousand years, been 
closely intertwined. It is in Normandy that 
we find the home of our Plantagenet kings ; 
the tomb of Richard the Lion-hearted is to 
be seen in the abbey of Fontevrault. Our 
language is saturated with words of French 
origin, and the monarch of the British empire 
still gives or withholds his royal assent to 
the Acts of the British I.egislature in the 
French tongue. Repeated interchanges of 
visits between Edward the Peacemaker and the 
President of the French Republic have takt*n 
place. What more natural, therefore, than 
that the King should write from Paris to 
“ wish the Exhibition every success, and sin¬ 
cerely hope that it may be the means of 
strengthening the friendship which so happily 
exists between the two countries,” or that M. 
Fallieres should state in a message to the 
Lord Mayor of London that the French 
Government w^ould not fail to give its cordial 
support to the Exhibition. 

As most of you are aware, a site of 140 
acres has been secured for the Exhibition at 
Shepherd’s-bush. The principal entrance will 
be immediately adjoining the station of the 
Central London Railway (popularly known as 
“ The rube ”), and within four miles of 
Channg-cross, It is also close to the Ux- 
bridge-road Station of the West London and 
North-Western and Great Western railways, 
and Metropolitan, Hammersmith and City 
Railway stations. It is in close proximity 
to the Shepherds Bush station of the London 
and South-Western Railway, and in direct 
connection wdth the District, North London, 
Metropolitan, London, Brighton and South 
Coast, South-Eastern and Chatham, and 
Great Central Railways. It is, moreover, at 
the centre of a network of tramways and 
omnibuses affording means of communication 
with all parts of London and the suburbs. 
The various methods of transport are capable 
of conveying to the spot 75,000 persons per 
hour, or nearly a million visitors during the 


hours per diem in which an exhibition is 
usually kept open. 

On the ground adjoining the Exhibition the 
quadrennial Olympic games are to be held. 
This also is an auspicious conjunction, for it 
was at the instance of France that this great 
festival of Ancient (rreece w’as revived in 
Athens in 1896. The Olympiad was cele¬ 
brated in Paris in 1900, and in St. Louis in 
1904 ; generations will pass away before it is 
again held in England, and as at least twenty- 
two nations are taking part in the contests, 
the occasion will be unique in the annals of 
British sports. To accommodate the vast 
concourse of spectators, there is in course of 
erection a colossal stadium, oval in form, and 
capable of comfortably seating 68,000, and on 
occasion, of holding 150,000 people. Some 
idea of the vast proportions of this theatre 
may be gathered from the fact that it encloses 
a cycle-track wnth z'j laps to the mile, and a 
running track of J mile in circumference. 
There is in the arena of the stadium a tank 
240 feet in length and 14 feet in depth for 
the swimming and high diving competitions. 

Those who have visited this site cannot fail 
to be struck with the fair palaces, which, as 
under the w'and of some magician, have risen 
like an exhalation from the soil. At the 
commencement of this year, when the first 
sod was turned by the Count De ATanneville 
on behalf of the French Ambassador, the 
surface of the land presented the bare ap¬ 
pearance of an ordinary farm. When the 
first stanchion of the Olympic Stadium was 
placed in position in August, huge skeleton 
buildings w^ere beginning to appear upon the 
ground. These are now rapidly being con¬ 
verted into resplendent palaces as if the 
architect were the possessor of an Aladdin’s 
lamp. The w'hole of the frame-work of the 
buildings is of steel, filled in with concrete 
slabs, thus forming a structure at once light, 
strong, and fire-proof, and capable of marvel¬ 
lous rapidity in erection. • 

Among the many beneficial influences exer¬ 
cised by exhibitions may be included the com¬ 
plete transformation of the anatomical struc¬ 
ture of important buildings. Up to a few 
years ago all considerable edifices depended 
entirely for their support and stability on stone 
or brick, and it is chiefly due to the example 
set by exhibitions that steel, the characteristic 
of the present age, has become the main source 
of strength in buildings as in all other struc¬ 
tures. Primitive man dwelt in caves, either 
natural or artificial. In the dim dawn of 
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humanity some troglodyte was inspired with the 
happy idea of erecting a cave on the surface 
instead of digging it underground. At first 
Cyclopean stones and huge slabs of rock were 
used in the construction of these newly-invented 
dwellings, and although in course of time 
lighter and more shapely blocks were substi¬ 
tuted, still stone and earth continued to furnish 
the main supply of architectural material. All 
this is now changed; buildings depend for 
their stability, both as regards tie and thrust, 
on steel, and although stone is still largely 
used in architecture, it is introduced chiefly 
for purposes of ornament, and merely forms, 
as it were, a panelling to fill up the spaces 
between huge pillars and girders of steel. 

As might be expected from greater experi¬ 
ence in exhibitions, as well as from the national 
inclination to system, the organisation of the 
French for the purpose of exhibitions is much 
more complete and effective than anything 
which exists on this side of the Channel. When 
the United Kingdom takes part in an exhibi¬ 
tion, machinery is hastily improvised which 
performs its work as efficiently as such an ex¬ 
temporised contrivance will permit, and falls to 
pieces so soon as the occasion is over. In 
France a permanent body recognised by the 
Government, under the name of the Comite 
Francais des Expositions a TEtranger, under¬ 
takes on behalf of the exhibitors, all that, 
which in this country, is performed by isolated 
effort, so that the experience derived from 
successive exhibitions is cumulative, and is for 
the future made available for each individual 
exhibitor. 

Notwithstanding the importance attached 
to exhibitions by other nations as the best, 
and in the long run the cheapest mode of 
advertising, a good deal of apathy in regard to 
them has always existed in this country. The 
Departmental Committee of the Board of 
Trade which recently reported on the 
participation of Great Britain in inter¬ 
national exhibitions states that there can 
be no doubt, from the personal point 
of view, they are not universally regarded 
with favour by manufacturers in this coun¬ 
try. This reluctance to exhibit is traced 
to a variety of causes; it is asserted that 
exhibitions have, owing to increasing fre¬ 
quency, lost much of their novelty, and, from 
the vast size attained by universal exhibi¬ 
tions, individual exhibits are' apt to pass 
unnoticed by the majority of visitors. In 
addition to the trouble and expense involved, 
many manufacturers are of opinion that they 


are liable to suffer serious disadvantage on 
account of their goods being copied at ex¬ 
hibitions by foreign rivals. A similar ob¬ 
jection was made to the project of the 
Exhibition of 1851, and, seeing that 
Great Britain at that time possessed al¬ 
most a monopoly of industrial processes, 
there may have been some ground for the 
charge. These conditions, however, no longer 
exist, other nations have manufactures equal, 
and in some respects superior, to our own; 
and if “in some instances exhibitors have 
experienced disadvantages through having 
their goods copied, they in turn do not fail 
to benefit by themselves inspecting the ex¬ 
hibits of their competitors.** So far as the 
finished product is concerned, an equal danger 
of imitation is incurred in the fulfilment of 
a single order. Be this as it may, it must be 
borne in mind that the French are bent on 
making a display at this Exhibition superior to 
anything that has been seen out of Paris. 
Great Britain is their best customer, and they 
will lose no opportunity of placing their goods 
in attractive form before the buyer. It is to be 
noted also that important exhibits will be made 
by both the French and British Colonies ; the 
latter expending approximately 150,000 in 
their display, and from their distant parts 
myriads of visitors will flock to the Exhibition. 
In addition to this, the Olympic games will 
attract a vast concourse of spectators from 
every quarter of the globe. From the indi¬ 
cations derived from the applications already 
received there is every assurance that the 
British exhibits will be worthy of the occasion, 
and indeed it would have been an imperial 
calamity if these visitors were confronted with 
an inadequate representation of the industrial 
capacity of the Mother Country as com¬ 
pared with that of our neighbours. The 
departmental committee places the matter 
in a nutshell when it remarks that “to a 
large extent the question which we have to 
decide is not whether it pays to exhibit, but 
whether under modern conditions we can afford 
not to exhibit. And is of opinion that the evi¬ 
dence obtained affords convincing proof that 
the answer to this question is in the negative.** 
The proposal of the Exhibition emanated 
from the French Chamber of Commerce in 
London and received the warm support of the 
French Minister of Commerce. A large repre¬ 
sentative meeting was held at the Mansion 
House on iith July, ^906, with the Lord Mayor 
in tlie chair, when a resolution in favour of the 
Exhibition and approving the steps already 
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taken was unanimously passed. It was re¬ 
solved that all profits resulting from the Exhi¬ 
bition should be devoted to some public purpose 
to be jointly determined upon by representa¬ 
tives of the tvvo countries concerned. 

The exhibits will be classified and arranged 
in the following groups :— 

Education, —Elementary, higher elementary, and 
continuation schools. . The education of defectives. 
Secondary education. Higher and university educa¬ 
tion. Technical, industrial and agricultural educa¬ 
tion. Teaching of Fine Art and Music. 

Science .—Historical apparatus. Instruments and 
experiments and observations. Exploration of the 
land. Exploration of the sea. Exploration of the 
air. Exploration of the Heavens. 

Etnc Paintings, cartoons, drawings, etch¬ 

ings. Engravings. Sculpture. Architecture. 

Liberal Typography and various printing 

processes. Lithographs. Photography. Books apd 
publications, newspapers, posters and bookbinding. 
Maps and appaiatus for geography, cosmography and 
topography. Mathematical and scientific instruments. 
Coins and medals. Medicine and surgery. Musical 
instruments. Theatrical appliances and equipment. 

Hngineerinc^ and Shipping .—All branches of en¬ 
gineering will be illustrated. Constructional, mecha¬ 
nical, gas, electrical, mining, metallurgical, marine 
and shipbuilding. Exhibits will include materials of 
construction, plant and processes. Methods of gene¬ 
rating powei; steam, gas and electrical. Working of 
mines and quatries, ores and minerals. Methods of 
manufacturing iron, steel and other metals. Steam 
and gas engines. Electrical motors and utilisation of 
electricity, telegraphy and telephony. Electric and 
gas lighting. Models, plans and drawings relating 
to docks, hai hours, and w’orks of construction; to 
warships and mercliant ships. Motors, machinery, 
and machine tools. Shipping will include exhibits of 
the great passenger steamship lines, cargo steamers, 
cross Channel and coasting steamers, &c., material 
and equipment of w^arships. Armaments and equip¬ 
ment of W/irships, including guns, gun mountings, 
submarine mines, lecomotive torpedoes, and special 
mechanical appliances. 

Transpor/aEon.’^Carriaf^es, wheel wights’ work, 
motor cars and cycles. Road vehicles. Saddlery 
and harness. Railway and tramway plant. Inland 
navigation. Aerial navigation. 

Agriadture and P^Uiculturc .—Farm equipment 
and the methods of improving lands. Agricultural 
implements and farm machinery. Fertilisers. Appli¬ 
ances and processes used in agricultural industries. 
Agronomy (theory of agriculture). Agricultural 
statistics. Agricultural food pioducts:—(i) Vege¬ 
tables. (2) Animals. Inedible agricultural products. 
Useful insects and their products. Noxious insects 
and their prevention. 

HorticuUure^ Arboriculture^ Forestry andPisheries. 

Appliances and processes used in horticulture and 


arboriculture. Seeds and plants for gardens and 
nurseries. Fruits and fruit trees, pomology and cider 
making. Trees, shrubs, ornamental plants and flowers. 
Greenhouse and hothouse plants. Appliances for 
gathering wild crops and products obtained. Appli¬ 
ances and processes used in forestry. Products of the 
cultivation of forests and of forest industries Hunt¬ 
ing and shooting equipments. Hunting and shooting 
products. Fishing equipment and products. Pisci¬ 
culture. 

Alimentation ,—Equipment and methods employed 
in the preparation of foods. Farinacious products and 
their derivatives. Bread and pastry. Pieserved meat, 
fish, vegetables and fruit. Sugar and confectionery. 
Condiments and relishes. Wines, various spirits. 
Syrups and liqueurs. Commercial alcohols. Various 
beverages, fermented beverages, and other waters. 

Decoration and Fuf 'nishing.-~D^cox2X\oo. and fixed 
furniture. Plumbing and sanitary appliances. Wall 
papers and paper hangings. Household, art and 
office furniture. Carpets, tapestries and fabrics for 
upholstery. Upholstery and upholsterers* decoration. 
Ceramics \pottery and porcelain). Glass, crystal and 
stained glass. Apparatuses and processes for heating 
and ventilation. Apparatus and methods/not elec¬ 
trical) for lighting. 

I'extiUs ,—Appliances and processes of spinning 
and rope making. Plant and processes used in the 
manufacture of textile fabrics. Appliances and 
processes used in bleaching, dyeing, printing and 
finishing textile material, their various stages. 
Appliances and processes used in sewing and making 
wearing apparel. Thread and fabrics of cotton— 
Threads and fabrics of flax, hemp, 8:c. Cordage. 
Yarns and fabrics of wool. Silk and fabrics of silk. 
Laces, embroideries and trimmings. Industries 
producing wearing apparel for men, women, and 
children. Various industries connected with clothing. 

Chemical Industries. — Applied chemistiy and 
pharmacy. Manufacture of paper. Leather and 
skins. Perfumery. Manufacture of tobacco and 
matches. 

rarious Industries, —Stationery. Cutlery. Gold¬ 
smiths’ and silversmiths’ w’^are. Jewellery, precious 
stones. Clock and watch-making. Artistic pro¬ 
ductions in bronze, marble, cast and other ironwork. 
P^mbossed metal. Art leather-work, basket-work, 
brushes and fancy articles. India-rubber and gutta¬ 
percha industries. Travelling and camping requisites. 
Toys and knicknacks. 

Social Economyj Sanitation^ Public Relief ,—Study 
and investigation of social and economic conditions. 
Economic resources and organisation. State 
regulation of industry and labour. Organisation of 
industrial workers. Methods of industrial remunera¬ 
tion, profit sharing. Provident institutions. Co¬ 
operative produciion and distribution. Housing of 
the working classes (urban and rural). Hygiene and 
sanitation. Public relief. Charity organisation. 
Movements due to municipal or private initiative for 
the social and economic betterment of moan life. 



JOURNAL OF THE SOCIETF OF ARTS. 


November aq, 1907. 


28 

Women^s Work *—Domestic and industrial train¬ 
ing. Arts and crafts. Social and philanthropic 
institutions. 

7 'rade and Colonisation, —Commerce, trade and 
banking. Methods of colonisation. Colonial build¬ 
ings and appliances. Special products suitable for 
colonial export. 

Sports and Physical Culture .—The training and 
physical development of children and adults. Games 
and sports for children and adults. Equipment for 
games and sports. 

In order that the British Section shall, on this 
occasion, have the advantage of the experience not 
only of the French but of other nations who have 
made elaboi ate and tasteful dl‘^plays at former great 
international exhibitions, the Executive Committee 
have decided that they will retain the undermentioned 
arrangements in their own hands, making a small 
charge to assist in providing for the expenses ol such 
services. 

Steps will be taken to piovide that the whole of 
the various sections shall bs decorated in a hai- 
monious, aitistic and tasteful way so that the courts 
or decorated divisions of each group shall piac- 
tically form a scheme complete in itself. 

In order that every possible facility shall 
be given to exhibitors, the Committee vull 
take charge of the receiving of the goods at the 
respective exhibition buildings for which the exhibits 
are destined, so that workmen employed by the 
exhibition authorities will place them in their packing 
cases (if any), on the space allotted to the respectne 
exhibitors, who will forthwith unpack them. The 
cases will then be lemoved by the woikmen of the 
authorities and stored and finally brought back foi 
repacking the goods by the exhibitor at the close of 
the exhibition. 

It having been found that a great deal of bu^-i- 
ness has been lost in other exhibitions on account of 
insufficient information being available of the various 
exhibits through lack of proper knowledge on the 
part of the exhibition attendants, the Committee have 
decided to employ a sufficient staff of well-informed 
men, who will be capable of giving full information 
concerning any of the exhibits in their jiarticular 
group or class. 

A most important feature on which the com¬ 
mercial advantages of any exhibition greatly depends, 
is the establishment of a Commercial Bureau from 
which the intending buyer will be able to receh e the 
fullest possible information concerning all goods dis¬ 
played in the exhibition, and to obtain particulars as 
to the place where each exhibit can be found, to¬ 
gether with the literature concerning it. This has never 
before been attempted in any exhibitions held in the 
United Kingdom, though it was successfully done at 
the Paris Exhibition, 1900, and the St. Louis and 
Chicago ExhibUions. The Commercial Bureau will 
practically be servant of all exhibitors, as well as 
of the public, and will greatly facilitate business 
transactions. 


With a view to contributing towards the above 
expenses the Committee have decided to make a 
nominal charge of is. 6d. to 2s. 6d. per superficial 
foot of the space occupied by each exhibitor, and to 
arrange a graduated i-cale of prices so that the 
exhibitors, who, by the nature of their exhibits, are 
obliged to take up a large space, furniture, 

machinery, carriages, &l'., sanitary installations, &c., 
will have the advantage of a lower price than those 
who only take up a small space. 

The tariff foi space, and the contribution towards 
decoration, handling of goods, information attendants, 
general lighting of halls, police, and fees of Commei - 
cial Bureau, will be as follows: — 

-j_-. _ - - - 


Exhibit spare 
in the 

interior of building's. 


I 


Price per 
font 
square 
inrludmir 
one 

frontaife 


Decoration of sr< tion, h.ind- 
lin^of goods; of rases up 
to .->0 pounds r;irh ; in¬ 
formation attendants; 
general lighting of halls; 
polite; and Commerrial 
bureau fees. 
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s. 

d 

s 
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Minimum charge for individual exhibits j^20 

Minimum charge for collective or groups of 
exhibits .each exhibitor. 

Charge foi more than one fiontage will be as 
follows:— 

Per foot 

additional frontage. 

Central avenues .los. 

Main avenues.8s. 

Side avenues .. .. 6s. 

Other frontages .5s. 

As might be expected from the dual nature 
of the Exhibition, one halt of the space will 
be devoted to French, the other half to 
British exhibits. For example, the Palace 
of French Industries is on one side of the 
Court of Honour, that of British Industries on 
the other. The British Colonies occupy the 
left of the plan, while the French Colonies are 
situated in the right. But in this bilateral 
arrangement there will be no attempt to secure 
a rigid symmetry. The corresponding buildings 
will not be counterparts the one of the other; 
while bearing mutually a harmonious relation, 
each will have its distinguishing features of out¬ 
line and decoration. There will be that diversity 
in agreement which is the soul of harmony. It 
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will not be as in the famous description of a 
mechanically balanced garden, where 

Grove nods at rove, each alley has a brother, 

And half the platform just reflects the other/' 

There are palaces of applied art, of women’s 
work, of decorative work of music and of fine 
art; in the latter the French and British exhibits 
will occupy opposite sides of the same build¬ 
ing. There is an Education Hall and a Hall 
of Electricity. The Machinery Halls con¬ 
tain about 300,000 square feet of space and 
form three sides of a huge quadrangle, within 
which, together with other municipal edifices, 
will be situated the pavilion of the Ville de 
Paris, on which the Municipality of Paris is 
expending a sum of £12,000. 'J'he foundation 
stone of this structure was laid by Monsieur 
r.e Fevre, the President, in the presence 
of the French Ambassador and a delegation 
of the Municipal Council. 

Embosomed in delightful gardens there is a 
graceful structure which will be used as a 
royal pavilion. There will also be a Garden 
Club and a Sports Club. Standing on an 
island with three causeways, in a central lake, 
rises, with slender aspiring lines, the Imperial 
T ower. 

The palaces of the Exhibition, some 20 in 
number, are surrounded by gardens laid out 
by the best French and English landscape 
gardeners- I'he space in the centre of thi* 
Exhibition area, lying between the Imperial 
Tower, the Franco-British Pavilion, the Palace 
Restaurant, and thi‘ Garden Club, will be 
known as the Elite Gardens ; adjoining this is 
the Court of Arts, encircled by lagoons, on 
which boats and launches will ply with passen¬ 
gers, the total navigable distance, includin.g 
the lake in the C'ourt of Honour, being nearly 
five-eighths of a mile. 

In a galaxy of enchanting scenes, the Court 
of Honour will glitter like the queen jewel in 
a cluster of gems. Here is a spacious lake, 
spanned by a bridge strong enough to bear 
the tramp of an army, but with tracery, airy, 
and gossamer as a strand of coral. At the 
head of the lake a cascade leaps in musical 
cadence down a terraced fall. On the bridge 
and at intervals jutting into the water from the 
sides of the lake are stationed dainty pavilions, 
in which visiters can sit and enjoy to the full 
.the surrounding delights. The scene will be 
surpassingly brilliant by day, but at night, 
when a thousand dazzling lights make dim the 
stars, and are multiplied myriad-fold in the 
broken rejection of the waters, whose surface 
is stirred by a procession of gaily-decorated 


craft; when by an ingenious arrangement of 
electric beams, the hues of the rainbow are 
refracted through the cataract in a scheme of 
bright and ever-changing colours, the sight 
will be one to bewitch the beholder, and the 
che/’dteuvre of Mr. Imre Kirally, one of the 
greatest living masters of form and colour, will 
long dwell in the memory as a beautiful 
dream. 

A special committee has been appointed to 
provide for the comfort of visitors from the 
country and abroad. Not only the classes, 
but the masses of the French people will be 
attracted to the Exhibition, and it is safe to 
predict that numerous and lasting ties of 
personal friendship will be the result. There 
is no room for doubt that the Exhibition will 
advance industry, extend trade, and still more 
bti'ongly cem(int the bonds of amity which now 
so happily exist between the neighbour nations. 
But there is yet a deeper significance and 
wider scope in a movement so well calculated 
to bring the respective peoples of two great 
powers into intimate acquaintance. No nation 
can live for itself alone. The first International 
Exhibition in 1851 was called the Congress of 
Peace. May we not look upon the E'ranco- 
British Exhibition as one of the most potent 
influences in placing on an assured basis the 
peace of the world. 


DISCUSSION. 

The Chairman, in opening the discussion, stated 
that as Chairman ol the Executive Committee, he had 
been impressed with the enormous amount of work 
which had to be done in a variety of diiections by 
those who were carrying out, from day to day, the 
business of preparing a great e.\hibition. In the first 
place, one had to picture an aiea of 140 acres, about a 
quai ter ‘‘a squaie mile, of those desolate-looking fields 
which weie seen on the suburbs of London, which 
looked as though they were tired of being country, 
and not quite ready to be town. It might seem a \eiy 
simple thing to put up iron buildings upon a fiat piece 
of green, but it would be found that that was not the 
case when they had to be erected under the rules of 
the London County Council, because a vast number 
of regulations, all of which were founded upon the 
simple desiie to guaid the health of the people of this 
great city, had to be complied with. In addition to that, 
drainage works had to be ]wovided, and airangements 
made for gas and water. Of course, that was a very 
simple matter when a building was erected fronting a 
main road, it only being necessary to lay down a ser¬ 
vice pipe, but in the case of the Exhibition, mains had 
to be laid over a square quarter of a mile. The plan¬ 
ning, making the arrangements with the contractors^ 
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and consulting with various authorities, was also a 
large piece of work. Then the buildings had to be 
erected ; and he confessed that, after recently seeing 
the buildings, he had been vrey much struck with 
their beauty and simplicity. One of the most difficult 
problems in connection with the building of an exhi¬ 
bition was the most economical method of erecting a 
building which, although it was only to be used for 
a year, had to satisfy the rules of the London County 
Council as to its strength and other qualities Mr. 
Imre Kiralfy was responsible foi the speed, regularity 
and success with which that enormous amount of 
work had been carried through, and he certainly 
had the greatest genius for performing work of that 
kind of any man in the civilised world. His know¬ 
ledge of eAcry branch, beginning with the drains 
down to the very finest specimens of architecture, and 
also his knowledge of business matters in connection 
with building contracts, was most extraordinary; 
and it was a wonder to him how one man could 
not only know all those things, but find the 
physical strength to enable him to do the work he 
was performing at the present time. The Exhibition 
authorities were much indebted to him; and it 
was only right that a word should be said in 
recognition of his splendid capacities. One thing 
which had particularly struck him was the simplicity 
and at the same time the strength of the method of 
building that had been adopted; and he hoped many 
of the audience would take the opportunity, when 
the buildings were a little more advanced, of judging 
whether any better scheme could possibly have been 
devised for covering in so short a time such a large 
area of ground. One or two things had not been 
mentioned by the author to which he desired to call 
attention, the first being the Art exhibit. He 
believed the French would have an excellent exhi¬ 
bition of that kind ; and one of the very finest 
exhibitions of English pictures, if not the finest, that 
had ever been seen would also take place. After 
looking at machinery and other interesting exhibits, 
the eyes were apt to get tired, and it was 
exceedingly refreshing to be able to go into a 
fine picture gallery and rest them, knowing at 
the same time that one was seeing more beautiful 
specimens of art than one was likely to see gathered 
together in any place in England for some years to 
come. The pictures were exhibited for the pleasure 
of the public, and no profit, direct or indirect, would 
be made by the owners of the pictures who exhibited 
them. Excellent provision would also be made at 
the Exhibition in the way of clubs and opportunities 
for refreshments, which were necessary annexes to a 
large exhibition frequented by a great number of 
people. The club would be housed in a building 
close to the Stadium, and he had no doubt would 
be very much used by the visitors, while the general 
refreshment rooms would be no doubt Jargely patro¬ 
nised by the great mass of the people. Anothet most 
important part of the Exhibition was that connected 
with education. He supposed anyone might have gone 


right through the Exhibition of 1851 without finding 
any exhibit connected with education, except a few 
specimens of the latest patterns of desks and forms 
for children and masters; but Sir William Mather, 
the able and energetic Chairman of the Education 
Committee, bad informed him that there would be a 
very complete and interesting exhibit in the Depart- 
ment of Education. Education was so much better 
furnished than it was 50 years ago that there was 
no comparison between what- could be exhibited then 
and what would be exhibited now ; and he was very 
glad to think that the exhibit in that department 
would contain the very perfection of all that was to 
be seen in connection with education as now carried 
on in England in primary and secondary schools. 

Mr. Imre Kiralfy stated that after the very 
kind words which had fallen from the Chairman 
with regard to his work connected with the Exhibi¬ 
tion he felt one of the proudest men that had ever 
lived. The author of the paper had been associated 
with the Exhibition from the very first, and had 
taken the greatest possible interest in it: in fact, but 
for his interest the Franco-British Exhibition would 
not have been une affaire accomplie. A deep debt 
of gratitude was due to Sir John for the great part he 
had talcen in the work. He (Mr. Kiralfy) also de¬ 
sired to emphasise, having been closely associated 
with Lord Selby, the vast amount of work he had 
performed, and it was largely due to his work that 
the Exhibition would be a great success. 

Mr. J. Tripplin desired, as a Frenchman, to thank 
the author for the exceedingly graceful expressions he 
had used with regard to the French people. His 
words would be reported in France, and he was sure 
would be fully reciprocated. 

Sir Boverton Redwood thought there could be 
no doubt that the paper had been delivered most 
opportunely, because there were many who must 
have found a lack of desirable knowledge in respect 
of the aims and scope of the Exhibition. To some 
extent he feared that the prominence which had been 
given to the holding of the Olympic games was re¬ 
sponsible for that erroneous view, having led to the 
impression that the other features of an international 
exhibition would occupy but a secondary position. 
The author's able address had, he was sure, effect¬ 
ively dispelled any such view, and he hoped that those 
manufacturers who had not already applied for space 
would at once commence the preparation of exhibits 
worthy of this country, bearing in mind the fact that 
France was unquestionably making an exceptional 
effort on the present occasion. Allusion had been 
made by Sir John to the recent inquiry by a com¬ 
mittee appointed by the Board of Trade, and he had 
referred to a circumstance which was well within his 
own knowledge, namely, the reluctance on the part 
of manufacturers to take part in exhibitions. He 
had had in former years, in respect of previous 
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exhibitions, the thankless task of organising exhibits 
of an industrial character, and he knew what the feel¬ 
ing was; but be knew also that those manufacturers 
who had exhibited effectively had seen reason to be 
satisfied with the action they had taken. In that 
connection it was worthy of note that the committee, 
having heard evidence from all persons interested in 
matters of the kind, deliberately arrived at the con¬ 
clusion that it was in the best interests of this country 
that (Treat Britain should continue to take part in 
international exhibitions. Those who were privileged 
to attend the reception recently held by the Duke of 
Argyll, Lord Selby, Sir John Cockbum and his 
associates at Shepherd’s Bush, must have seen ample 
evidence that there was full justification for the most 
favourable anticipations in regard to the splendour of 
the approaching Exhibition. Personally, he was a 
little more interested in the internal economy of the 
buildings than in the mysteries into which the 
audience had been initiated in regard to their con¬ 
struction ; but the manner in which the reception was 
organised by Mr. Kiralfy, and especially the steps 
which he took to furnish the visitors with full in¬ 
formation as to the character the Exhibition would 
have on its completion, afforded the roost happy 
augury foi the success of the Franco-British Exhibition 
of 1908. 


Mr. M. Warnkr, speaking as a manufacturer, said 
he desired to refer to the point w'hich had been raised 
as to the disinclination of manufacturers sometimes to 
exhibit at exhibitions. One of the reasons which was 
standing in the way of manufacturers taking a great 
interest in the Franco-British Exhibition was that it 
was not being conducted in the same way as inter¬ 
national exhibitions. In such exhibitions there was 
generally no charge for space ; but in the present 
instance a very excessive charge was made which, in 
his opinion, entirely prevented ‘small manufacturers 
from taking the part they had been accustomed to 
fill. That would prevent many manufacturers who 
had taken international medals at almost all exhibi¬ 
tions from exhibiting. Thay felt that the cost of the 
advertisement would be too great. If all the expense^ 
of exhibiting were added to what he considered the 
very excessive amount which was being charged for 
space, it meant that in many cases it altogether pre¬ 
cluded some manufacturers from participating in the 
Exhibition, which meant that the Exhibition would 
simply be an Exhibition for wealthy manufacturers and 
limited liability companies, who had plenty of capital 
at their backs. He also thought it was unfair to take 
money from manufacturers and then, if a profit was 
made, instead of giving them a rebate, to hand it 
over to some institution as had been suggested. He 
thought those who made the Exhibition by exhibiting, 
especially when one remembered the enormous ex¬ 
pense to which they were put, should have more con¬ 
sideration given to them than they had hitherto 
received. 


Sir Henry Trueman Wood (Secretary of the 
Society) said that although the last speaker’s remarks 
could be perfectly well answered by someone who was 
authorised to speak on behalf of the Exhibition, they 
could also be answered by one who had had a great 
many years experience of exhibition worlc. He asked 
any exhibitor to think how the expenses of an 
exhibition were to be paid, unless he was charged 
for the space he occupied, or unless there was a con¬ 
siderable contribution from the State, or from the 
country holding the exhibition which would pay the 
very large balance of loss which every big exhibition 
must incur. In large international exhibitions, like 
those in Paris, Chicago, St. Louis, and elsewhere, the 
deficit was tremendous. The Chicago Exhibition 
cost ;f6,ooo,ooo, and only ;f3,ooo,ooo were received 
from all sources, the deficit being made up by contri¬ 
butions from the people of Chicago and the United 
States. That had been the case with all other 
exhibitions, great international exhibitions, except 
the first, 1851. The Franco-British Exhibition was 
on a smaller scale, and it might possibly just 
pay its expenses by means of the various sources 
of revenue which were well known to those who 
dealt with exhibitions, namely, the entrance 
fee paid by the public, and the various con¬ 
cessions for refreshments and other purposes. 
But without some contribution from somewhere it 
was absolutely and entirely impossible for any ex-- 
hibition to earn in a single year sufficient money to 
pay for its buildings and its working expenses 
unless it was on a small scale. Exhibitions like the 
Inventions, the Health, and the Fisheries were on a 
small scale, and earned sufficient money ; but exhibi¬ 
tions like those of Paris, St. Louis, or Chicago had 
not the time to do so. If they could be kept open 
for three or four years, certainly not less, they might 
be able to pay their w'ay. He thought exhibitors 
must remember that the money had to come from 
somewhere, and unless the public, the (fovernment, 
or the Municipality would provide it, they must put 
their hands in their pockets and pay what, after all, 
was a very small proportion to the cost of exhibiting. 
Speaking as one fully acquainted with all the facts, he 
knew that the cost of any charge for space was a very 
small amount compared with what a manufacturer had 
to pay for the total cost of his exhibit at an important 
exhibition. He had made his remat ks from a purely 
disinterested point of view, because he had no interest 
in the Franco-British Exhibition except a friendly wish 
for its w'elfare; and he thought that, speaking as one 
who had had a very long experience of exhibitions, it 
might be as well that an independent view should be 
given. 

Mr. Frank Dehenham desired to support the 
remarks made by Sir Henry Trueman Wood. Ob¬ 
viously the cost of an exhibition must be defrayed 
firom some source, and in his opinion nothing 
could be fairer than that the manufacturers should 
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pay according; to the space occupied by their ex¬ 
hibits. He had corresponded during the last few 
weeks with an enormous number of manufacturers 
connected with not the least important of the groups 
of the Exhibition, and he had not found the objection 
to which Mr, Warner had referred urged to any 
serious extent. Where it had been uiged the com¬ 
mittee were endeavouring to meet it, and he thought 
successfully, by the system which had been adopted 
by the French for many years, namely, that of 
collective exhibits. In that way applications would 
be received for a larger amount of space, and 
consequently the price would be considerably 
reduced, while at the same time the expense was 
distributed among a large number of people, so that 
it was only lightly felt by each. The manufacturers 
of Great Britain had always been reluctant to come 
forward at exhibitions; it was the case in the first 
Exhibition of 1851 ; but their comparative apathy was 
being very rapidly dispelled, and he hoped the reading 
of the paper would go still further to dispel the ideas 
which had hitherto existed among the manufacturing 
community. The Anglo-Saxon race was generally 
ver>' late in taking up any project, but when it did so, 
in the end it came out at the top, and he believed 
that would be the case with the Exhibition of next 
year. 

Mr. Imre Kiralfy desired also to reply to Mr. 
Warner’s remarks, as he was responsible for the scale 
of prices which had been adopted at the Exhibition. 
He was the British Commi.s&ioner-( general a few years 
ago at the Lidge Exhibition, where the price charged 
to British exhibitors was much higher than that being 
charged at the Franco-British Exhibition. In addi¬ 
tion, British exhibitors had to pay the freight to and 
from Liege. In the present Exhibition that expense 
would be considerably less, because the Exhibition 
was close at hand. P'urther, at Liege, exhibitors had 
to pay for their installations and decorations, an ex¬ 
pense which would be borne by the Executive Com¬ 
mittee of the Franco-British Exhihition, thus con¬ 
siderably lightening the expense ofexhibitois. Ha>ing 
studied the subject thoroughly, he con.sidered that 
never in any exhibition of such importance had the 
prices been as low as they were for the Exhibition 
next year; and judging by the large number of 
cheques which were coming in daily without any 
complaint, he assured the audience that as far as 
the exhibitors were concerned, the Exhibition would 
be a great success. Among the hundreds of applica¬ 
tions which had been received, he did not believe there 
had been more than two or three in which it was 
stated that the prices were high. 

Mr. C. Rozknraad, in referring to not only the 
direct but the indirect advantages the Exhibition 
would confer on the metropolis, said that in the first 
place it would be a confirmation of the entmte 
eordiale ko splendidly established by His Majesty, and 
so succeliftifiy carried out by the two Governments. 


In the next place all branches of iadustty and com¬ 
merce would feel the benefit of the Exhibition, 
because people would come from all parts of the world 
to admire what the two nations could do in the way 
of industry and progress. Speaking as a banker, he 
knew that that would affect the rate of exchange, 
and instead of having, as at present, a 7 per 
cent, bank rate a much lower rate would prevail. 
Australian, French, and American gold would come 
into this country, so that the gold which was at pre¬ 
sent being shipped to the other side of the Atlantic 
would eventually come back to it. In his opinion, 
the organisers of the Exhibition were working in the 
interests of the economic development of two great 
countries which had played an important part in civi¬ 
lisation and humanity. 

The vote of thanks to Sir John Cockburn for his 
interesting and instructive paper was then put and 
carried unanimously; and Sir John having briefly ac¬ 
knowledged the compliment, the meeting terminated. 


COTTON IN THE WEST INDIES. 

Sir Daniel Morris’s dispatch to the Colonial Office 
on the progress of the cotton-growing industry in the 
West Indies, just made known, and dated August 
12th last, affords gratifying evidence of the growth of 
cotton cultivation in the British West India islands 
during the five and a half years ended June 30th, 
1907. In 1903, Sir Daniel Morris and Mr. Bovell 
visited the Sea Islands of the United States. At that 
time the planters had not fully made up their minds 
as to the kind of cotton, whether Upland, Egyptian, 
or Sea Island best suited to West Indian conditions. 
After carefully studying the circumstances connected 
with the cultivation of Sea Island cotton in the Sea 
Islands, Sir Daniel Morris decided that the West 
Indies should confine tbeir attention entirely to Sea 
Jdand cottaa. This cotton was originally a native of 
fihe West Indies, but the quality of the staple has 
been greatly improved by cultivation over a long 
period in the United States. Sir Daniel Morris took 
steps to .secure a sufficient quantity of seed to plant 
7,000 acres, and got it from an estate that for the last 
fifty years has produced a high quality of lint which 
has obtained uniformly good prices. The seed was at 
once taken up by the West Indian planters, and a Sea 
Island cotton industry was given a start on commercial 
lines. The result was shown in the increased value of 
the exports for the following year, and in the steady 
increase in the exports up to the present time. Owing 
partly to enhanced prices exports during the half year 
ended June 30th last reached an estimated value of 
;^i54,976, or, adding the value of the seeds to that of 
the Knt, of 167,664, while the total value of the lint 
and seed exported during the five and half years 
amounts to jC374AS6, 

Sir Daniel Morris refers in language of warm appre¬ 
ciation to the assistance and encouragement rendered 
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to the Weal Indian cotton industry by the British 
Cotton Growing Association. The assistance ren¬ 
dered to the planters by the Imperial Department of 
Agriculture for the West Indies is even more marked. 
Indeed, it is not too much to say that without it there 
would have been no increase in the cultivation of 
•cotton in the West Indies worth talking about. At 
present, about 80 per cent, of the seed used for plant¬ 
ing purposes is selected, and also distributed by the 
Department. In Sir Daniel Morris’s opinion, “ there 
is no reason why the West Indies should not con¬ 
tinue to improve the quality of the seed produced 
locally, and thus become independent of supplies 
from other countries. The general aspects of the 
West Indian Sea Island cotton industry are, therefore, 
of a distinctly promising character, and there is every 
probability that the value of the exports in future 
years will steadily increase.” But Sir Daniel Morris, 
while rejoicing in a new industry of considerable 
value, considers it incumbent upon him ** to place 
on lecord that the cotton industry, even if it is further 
developed, cannot entirely take the place of the sugar 
industry, upon which the welfare and prosperity of so 
many of these colonies have hitherto depended .... 
The decay of the sugar industry would throw back 
the general prosperity to such an extent as to counter¬ 
balance the good results arising from the development 
of other industries, such as cacao, fruit, cotton, limes, 
rice, rubber, tobacco, &c.” This opinion may meet 
with some dissent. Probably, so far as British 
Guiana is concerned, which is apparently unsuited to 
the cultivation of Sea Island cotton, there w'ill be 
pretty general assent, but hardly as to the islands 
For generation.s the cultivation and manufacture of 
sugar were highly profitable in the West Indies, but 
at present prices, even in Barbadoes, where there is 
a superabundance of cheap iabcmr, sugar shows only 
a meagie proht. On the other hand, Trinidad^ 
Jamaica,! and some of the lesser islands, have been 
■saved by abandoning sugar cultivation for that of 
caciio, as in Trinidad and Grenada, and fruit and 
other products, as in Jamaica. 


THE PHENOMENON OF THE SOUTH- 
WEST MONSOON.* 

By Sir Gsorge Birdwood. 

The Western GhAts or ;Sahyadri Mountains are 
the crest of the great wave of trap covering all the 
Deccan from Gwalior and Nagpore to the Concans, 
and overhanging the latter like a rampart of the 
Titans. This rampart lies almost at right angles 
to the South-West Monsoon, which beating on it 
through sumless ages has worn it into its charac¬ 
teristic peaks, and table - lands, and spurs. On 
the eastern side, the slope of the trap wave being 

• Originally published in the Times of 0th Jan , 1880, The 
introduction of the article^ The Mechanism of the Monsoons, 
appeared in the Jeurnal Oct. nth, 1907. (Vol. Iv., p. 1070.) 


gradual, the Sahyadri range presents spurs which 
sometimes stretch almost across the Deccan, in the 
plain of which they are at last lost. Thus the Deccan 
is divided between the open country and the hilly. 
The open country they call desh^ and the hilly tract 
between Poona and Sattara, or more properly the 
mountain valleys of the Neera, Kistna, and Yenna, 
they call the mavals^ the cradle of Sivajce’s svatraj\ 
or “ own dominion.” South of Poona, the capital 
of the Peishwas, and Cabul of the Deccan, stretches 
the Katruj GhAt spur and its ramifications, crowned 
by the inspiring ruins of Sivajee’s old strongholds, 
Poorundhur, Singhur, and Toomo; and south of it 
the plateau of Mander Deo*, the water-parting of the 
Neera and Kistna; and beyond the latter spur rises 
the polypus-like mountain mass of Mahabaleshwur— 
“the Great Strength of God”—whereupon some¬ 
times 600 inches of rain descends from June to 
September. Into the Concans the Ghats fall either 
abruptly in sheer precipices, often of 2,000 feet scarp, 
or in short spurs of tableland and peaks, which groyne 
this narrow maritime region into a series of murhen 
or “ steamy” glens. On one of these spurs, in front 
of Mahabaleshwur, stands Sivajee’s famous fortre‘‘S 
of Pertabghur; and on another, only three hours’ 
distance by rail from Bombay, and lying between the 
“ districts” of Callian and Pan well, Lord ElpUinstone 
founded the sanatorium of Matheran—“ the Supernal 
Forest.” Rising abruptiy from almost the sea level, 
and standing like an advanced tower in front of the 
GhAts, that seem to end to the north-east in the 
stupendous scarp of the Hurrychunderghur, it com¬ 
mands the most striking and picturesque scenery, 
while constantly cooled by the sea-breeze, and 
screened by the Ghats about Khandalla from the 
land wind, its vegetation is greener, nobler, and 
more varied than that of much higher summits of the 
GhAts themselves. With the twin - table - mountain 
mass of Prabal—“ the Almighty ”—and the pinnacle 
of Funnel HiU, it is the dominant landmark on enter¬ 
ing the harbour of Bombay, aad in the sultry chasms 
and abysses, or /choral^ between Matheran and Prabal 
and Khandalla the thunders of the Monsoon at 
Bombay are geneiated. Matheran, is, in fact, the 
elevated tableland portion of one of the innumer¬ 
able spurs of the Sahyadii range falling across the 
Concans into the sea; and generally leading to a 
ghdt or pass through the main range running north 
and south. And this Matheran spur, continued 
north-westward in the weirdly jagged crest of blasted 
pumice peaks called Bhau Mulleng, before finally 
sinking into the Arabian Sea, forms the bright 
little archipelago of palm-tufted islets which, joined 
together by the clay deposit of “the hlats” and 
the white strand of shells heaped up by the waves 
of the South-Western Monsoon along “ Black Bay,” 
constitute the island of Bombay, with its sea groves 
of cocoanut, and wide, grassy, esplanade, and glowing 
gardens of strange outland flowers and fruits; while 
at the other end of the spur, at Khandalla, forty 

• Described by me in the Friendoj India of March 1, x866. 
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miles south-eastward of Bombay, we have the deep 
cleft or gorge \khora(\ in the Sahyadri barrier, called 
the ** Bhore Gh&t/' the only practicable pass to and 
fro Bombay and Poona. Between these points the 
Matheran spur lies extended like a horseshoe, thus 
determining the course of the Callian, here called the 
Opsala, river, ilowing, under its eastern and northern 
declivities, from the Bore GhAt, past the ancient port 
of Callian—undoubtedly known of the Chaldeans 
“whose cry*^ was “in their ships” and to the 
navies of the Pharaohs and King Solomon, manned 
by the “ go-a»ducking Phoenicians,”—and past the 
mediaeval port of Tannah, into Bombay Harbour, 
•the great modem port of Western India. As in 
fact the Callian river silted up, the port had 
to be removed further and further seaward. The 
southern and western declivities of the hill overlook 
the courses of the Panwell and Nagotna rivers. From 
all points one looks down, and back, and around on 
tremendous basaltic precipices, glittering waterfalls, 
wooded gorges, and irregular, rugged spurs; and 
above all the vast overhanging forest of Matheran, 
epol, green, and joyous with the song of birds, and 
so wonderfully contrasted against the scarred and 
blackened ridge of Bhau Mulleng. Far below lie 
the misty plains of the Callian and Panwell rivers, 
and beyond them, westward, the Arabian Sea, with 
Bombay, the sanctuary of the eponymous goddess 
Mambai, in all the magnificence and pride of her 
commercial prosperity, lying in it, diminished in the 
long perspective, as to a minnow one might take up 
out of the water in the hollow of the hand; and 
eastward the loom-line of the Sahyadri mountains, 
with the arches of the Bore GhAt Railway incline 
just visible through the loom. Such is the romantic 
physical and historical theatre of the burst of the 
Monsoon in Western India over Bombay. 

The grand spectacle of the phenomenon will be 
best described by the following extracts from 
observations made by the w’riter at Matheran of 
the burst of the Monsoon of 1865. It began on 
Monday, June 6, at 3.30 p.m., with sullen thunder 
in the north-west, w^here the clouds had all day long 
been rolling up in towering electric piles. As the 
clouds thundered they moved slowly down through 
the Northern Cancan, and gathered at 4 p.m. 
along the fantastically engrailed volcanic sky-line 
of Bhau Mulleng. All along Bhau Mulleng and 
northward, the sky and laud were filled wtih 
lurid clouds and shadows, and thunder, lightning, 
and rain, the Callian [Opsala] river flowing black 
as ink through a scene of the most oppressive 
desolation and gloom; while, all southward of this 
abrupt line of storm and shattered peaks and pin¬ 
nacles, the whole country from Bombay to the Bhore 
GhAt was lighted up with a pure, serene light, that 
made it shine like the plains of heaven. Every village, 
every hut^ evciy road, and every jungle*track, even 
the bridge ever the river at Chovktt came distinctly 
into view, the trees and groves looked magically 
green; and the light picked out the most hidden 


streams of water, and made them glitter in threads* 
of molten silver. The Pan well and Nagotna rivers 
shone like mirrows, and the Arabian Sea seemed 
ruled, so far as it could be distinguished from the sky, 
with lines of this vividly reflected sunshine. The con¬ 
trast with the outer darkness around and beyond Bhau 
Mulleng was almost theatrical. Suddenly, at 4.45, 
the storm-rack rushed headlong down over Bhau 
Mulleng like a tumultuous sea, and rapidly moved 
into the profound valley between Matheran and 
Prabal, the wind blowing furiously, and the rain 
pouring in torrents, accompanied by the most awful 
peals of thunder and flashes of forked lightning. But 
when it had filled the valley the rain and the wind 
ceased, and the storm-rack stood still, and for one 
hour in that dead stillness (4.50 to 5.50 p.m.) the 
thunder and the lightning, both in horizontal and 
perpendicular bolts, raged without a moment’s inter¬ 
mission. The thunder mostly rolled from end to end 
of the valley, but sometimes seemed to explode in its 
midst like a shell, and with a force as would burst the 
bonds of the surrounding hills. The detonations were 
instantaneous with the bolts. Once in the dreadful 
stillness the thunder came with the sound of a terrific 
rushing hiss, although not a breath of air stirred the 
meanwhile. At 6 p.m. the storm again moved and 
passed slowly southward over Prabal towards the* 
Nagotna, and another enchanting scene was opened 
up in the southern Concan. Every hut and tree 
and stream becAme preternaturally clear, the inun¬ 
dated rice fields and rivers flashing like steel, while 
fleecy clouds lay on every hillock and slowly crept 
up every ravine. Then, as the sun set behind Bom¬ 
bay, the whole scene became tinctured over with a 
glorious halo of soft golden light. The summits of 
the hills westward towards Tannah were irradiated 
with every hue of golden light, passing gradually into^ 
deep purple, the while the Callian river flickered out 
in burnished gold between them. It is impossible to 
describe the transient glory of this .scene. Then the 
moon rose and illuminated the fog that had now 
gathered out ot the rasines and off the hills and 
formed an aerial street stretched in frosted silver 
right across the calm, clear heavens from north to 
south; while high up in the south, but seeming to- 
lie from east to west, stood the black, embattled 
storm-rack towards Mahabaleshwur, belching forth 
flame and thunder the whole night long. The next 
day (Tuesday) passed oft* without a storm; but on 
Wednesday, the 8th, the sky was again filled with 
vast electrical cloud-banks eastward toward the Bore* 
Gh^t. At 2 p.m. muttering thunder was heard from 
this direction, when the sky became oppressively 
over-cast and lurid. At half-past 2 the storm moved 
westward, travelling in the opposite directiosi to its- 
cont^ on the bth directly on Matheran. A nust 
went before it, thickening as ii wtot, first into- 
trailing clouds, and then a dripping rain, muttering 
thunder all the while. At 3 p.m. the valley between 
Matheran and Prabal was filled with the storm, which 
np 4 began to fonder in long, reverberating peals,. 
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the lightning illuminating the dense fog in which it 
seemed to be generated with extreme Splendour. 
Heavy rain accompanied the illuminated fog until 
3.45 p.m., when a light wind suddenly swept it all 
ofif westward towards Bombay, and showed that a 
heavy rain had fallen all over the whole country. At 
4 p.m. the storm seemed concentrated above Bom¬ 
bay. Just then another dense fog, but luminous as 
magnesium light, again filled the valley between 
Matberan and Prabal, and the distant storm could 
no longer be watched; but the newspapers of the 
next morning, when they were delivered at Matheran, 
told us that on the previous evening the Monsoon had 
burst in Bombay. 

Another year the Monsoon was ushered in with a 
very picturesqe phenomenon. About 2 p.m. masses 
of cloud came along the plain from Khaudalla on 
Matheran, and as in succession they rounded the 
high basaltic scarp of Chowk Point exchanged 
regular broadsides of lightning and thunder with it. 
The sky was perfectly clear all the time, and the 
salutation between these clouds and the mountains 
was repealed for a day or two before the great burst. 
It was exactly like the bombardment of a great 
casemated fortress by a fleet of ironclads [of the type 
of *854-5] sail. Once the Monsoon burst 

without thunder. The clear sky suddenly turned 
black, and one universal solemn downpour set in, and 
continued for about 36 hours. 

Always these appalling electric outbursts close 
serenely. The storm clouds retreat hilariously, like a 
drove of bellowing bulls, their last echoes dying away 
beyond the distant w^all of mountains ; the sun shines 
forth again in majesty; fragrant with the freshening 
breath of a myriad opening flowers, the winds fall to a 

cheerful note in every dell the delicious sound of 
running waters reawakens life; the woods become 
vocal with the glad songs of birds; and the heart of 
man is filled with an exalted joy in the contemplation 
of the sublime manifestations of that beneficent Power 
by which the face of Nature is renewed in perpetual 
youth and glory and praise. It is the sudden rapture 
of the untaught and instinctive vision of the absolute 
unity in infinite diversity of all existence and being,— 
the magic mood that spiritualises sense, and through 
this passing show of things reveals the things that are 
imperdible and eternal. 

It was on a morning of clear shining after rain ** 
such as this, that the late Sett Premchand Roychand 
in a sudden transport of devout gratitude and good¬ 
will, flung high up into the heaven above Bombay his 
far echoing appe^ of Joy Bells, in the stately tower 
•of the University consecrated in the name of his 
beloved Mother, Rajabai. 


Post Scriptum, 1907.-r-One of the most moving 
passages in Sanscrit literature, I will say in all 
titerature, is the hymn in the “Rig Veda” to 
the toads and frogs on their grateful welcome 


of the “greater rain” of the S.W. and *N.E. 
Monsoons; and on first hearing it, I at once had it 
engraved, as Englished by myself, on the belly of the 
brazen image of a toad 

** When the Monsoon bursts in lightnings and 
thunder, on the day when the great rain pours down 
upon the overclouded world, the frogs in their sudden 
joy, leaping out upon the fragrant earth, join in 
rapturous gratulations—the speckled yellow frog with 
the green frog, and the green frog with the yellow— 
the concert of their grateful greetings being like to 
the solemn chanting of the Brahmans, bearing the 
soma libation at the *atiroira sacrifice,* in the im¬ 
memorial ascription [‘ actio gratiarum *] of adoration 
and worship and praise to God in the Highest, the 
glory of Whose might and majesty and mercy is as 
the clear shining after the great rain of His strength.” 

Imagine any English poet from Shakespeare and 
Milton onward finding a “Te Deum’* in the 
croaking—it is deep chested barking when they spring 
up out of the ground as the first electric droppings of 
the Monsoons fall on it, —of frogs and toads ! The 
Hindus also believe that these “ squat ” and “ ugly 
and venemous’* creatures of God—creatures of the 
same elements, and modelled on the same vertebrate 
archetype with ourselves—bring great good luck to 
all who join with them in praise of the Almighty 
at the outburst of the Monsoons; and one ol their 
folk-sayings founded on this faith 1 engraved, as 
coming out of its mouth, on the back of my brazen 
toad- 

“ To all who raise their hearts in praise 
For timely rain on hill and plain, 

To God most High, 

Who from of old 
Spread out the sky 
In hot 01 cold 
Or moist or dr}'^ 

For each forehold 
Necessity, 

To one and all who him extol, 

Or churl or King, ‘ good Luck * I bring.” 

It is an interesting coincidence that Aristophanes 
should put into the mouth of the frogs in the comedy 
to which they give its name self-praise of “ the har¬ 
monious strain of our hymns, and sweet-sounding 
song,—croaks, croaksbut this is merely to sharpen, 
and envenom, the tooth of his sarcasm, and satiate 
the rage of his satire. Still it is an interesting co¬ 
incidence ; and serves to emphasise the antithesis 
between Western and Eastern thought on an identical 
subject. 


THE GOVERNMENT AND THE PORT 
OP LONDON. 

The publication of the outlines of the forthcoming 
Board of Trade Bill on the Port of Loudon has 
proved a great relief to business circles in the 
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metropolis. It is now seven years ago that the 
department (then under Mr. C. T. Ritchie, M.P., 
afterward*, Lord Ritchie) appointed a Royal 
Commission to overhaul the whole subject. Their 
report, dated June, 1902, unanimously recom¬ 
mended (i) the constitution of a Port Authority in 
the place of the multifarious bodies concerned with 
the affairs of the port, and (ii) the compulsory pur¬ 
chase of the docks belonging to the three dock com¬ 
panies. The resulting measure introduced into the 
House of Commons did not, however, commend itself 
to the interests affectetl. It is needless to trace here 
in detail the modifications and subsequent develop¬ 
ments through which the question has since passed. 
Suffice it to say that the most important change is 
that while the creation of a consolidated Port Autho¬ 
rity is, as before, the great and fundamental necessity, 
the President of the Board of Trade has now decided 
that the purchase of the docks by the same authority 
shall be optional and not obligatory. 

The main points of detail, according to the notice 
given by the Parliamentary agent, are the appoint¬ 
ment of a Port Authority or Commission, partly 
nominated and partly elected, for the constitution of 
committees and for the payment of salaries to the 
chairman, vice-chairman, and members of the 
Commission.” Here it will be observed that the 
Royal Commission, while they advocated salaries 
for the chairman and vice-chairman, thought 
that the other members should be unpaid. Pro¬ 
bably the other salaried members will be found to 
be those appointed by the Government departments 
and the Trinity House. The limits of the port will be 
from Teddington Lock to a line running N.E. of 
Shoeburyness to Sheppey. The powers, duties, pro¬ 
perty, and authorities of the Thames Conservancy, so 
far as these relate to the new area, will be trans¬ 
ferred to the Authority, including the important power 
of levying tonnage jates on vessels entering the port, 
as well as the powers, property, and privileges of the 
Watermen’s Company, subject to giving compensa¬ 
tion for Joss of income. The Commission will be 
empowered to construct, equip and maintain docks, 
wharves, railways, &c., and to acquire existing dock 
undertakings and generally improve the port and levy 
charges. The Authority will also be empowered to 
deal equitably with mortgage securities and issue Port 
Stock, and borrow and reborrow money on mortgage. 
A fund will be established called the Port Fund, 
into which and out of which all payments will be 
made. The London County Council may be autho¬ 
rised or required to guarantee the interest on the 
Port Stock (which will be a Trustee Stock), while 
the same body and the Corporation of the City of 
London, or either of them, may be called upon to 
provide the expense of dredging the river. The 
remaining provisions are mainly financial, adminis¬ 
trative and enabling. 

It will be seen, then, that thq |»incipal points of 
divergence between the Report of the Royal Com¬ 
mission and the forthcoming Bill are (i) that 


the new Commission or Authority will be simply 
empowered, and not compelled, to acquire the 
docks, and (ii) that the Trinity House will remain inde¬ 
pendent and outside of the new body. As to the first, 
it seems undoubtedly better from every point of \iew 
that the new Port Commission should not be saddled 
with the vast load of responsibility and debt that 
would attach from compulsory purchase of the docks 
at the outset. The Port Authority at Liverpool did 
not acquire the docks in the Mersey till some time 
after its constitution, and there can be no doubt that 
for some space of time the new body in London will 
be very fully occupied with the duties laid on them, 
and that it would be inadvi«able to overtax their 
energies with the super-imposition of so crushing a 
burden as that of controlling and administering the 
dock property as well. On the other hand, the non¬ 
inclusion of the lighting, buoying, and pilotage, now 
conducted by the Trinity House, in the list of duties 
of the new Commission, will probably appear ques¬ 
tionable to many. A good deal of evidence was laid 
before the Royal Commission as to the great expense 
of London pilotage as compared with other British 
ports, and in most of the more important ones lighting 
and pilotage are entrusted to the local authority. As 
to the exact constitution of the new Commission and 
the way in which all the ,claims for representation 
have been adjusted with due respect for the interests 
concerned, it is impossible to speak positively until 
the Bill is printed. 


SPANISH BEAN. 

On the occasion of a recent agricultural and 
botanical convention in Barcelona, one of the Spanish 
delegates referred to the algarroba tree as the tree of 
the future. He based his statement upon the value 
of its fruit (locust beans) as a fattening and strength¬ 
ening food for horses. The American Consul at 
Barcelona says that, after investigating the matter, he 
found that the algarroba, or carob tree, grows all 
along the Spanish coast of the Mediterranean and in 
the islands of Majorca and Ibiza. The beans are used 
as fodder for horses. The best quality is obtained in 
the neighbourhood of Vinaroz, and large quantities 
are grown in the Tortosa district. The tree grows 
best in dry, rocky soil. About the eighth or ninth 
year it begins to bear fruit, and will produce about 
110 lbs. the first year. A good tree in full bearing 
will, on an average, produce over Goo lbs. annually^ 
and the beans arc sold at the rate of about 4s. per 
quintal of 89 J lbs. The life of the carob tree is about 
thirty years; the only thing it has to fear is the frost, 
which almost invariably kills the trees. The wood of 
the carob tree is valueless for industrial purposes, and 
is sold for fuel. The beans, when used as food for 
horses, are strengthening, fattening, and health-giving. 
For nse as horses’ food, the beans are broken inta 
halves or quarters and mixed with bran. 
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HOME INDUSTRIES. 

7 "he Cotton /’oj2Vw«.~*There is still some uncer¬ 
tainty as to the American cotton crop. There is no 
doubt that the winter frosts seriously injured the 
cotton harvest, but the extent of the injury remains 
matter of speculation. As late as a fortnight ago 
some American authorities predicted a crop of from 
12?, to 13 million ba^es, but considerably lower 
estimates are now accepted. Thus Mr. Larmour Neil, 
who has personally inspected the fields, estimates for 
11,400,000 bales; Mr. Soady, another well-known 
expert,calculates for 11,945,000bales; Mr. Habersham 
King’s figures are 11,750,000 bales. Messrs. Neill, 
the well-known authorities on the subject, are of the 
opinion that the crop will not exceed 11,600,000 
bales, or about two millions less than that for 1906-7. 
Assuming Messrs. Neill’s estimates of the supply and 
consumption of American cotton as approximately 
correct, the total consumption will be roughly 
12,600,000 bales, against a new crop of 11,600,000 
bales, leaving a deficit of 1,000,000 bales. The 
reports from the Continent show few signs of contrac¬ 
tion in demand. In France full consumption is 
assured for the whole of 1908, spinners being under 
contract for a long time ahead. It is thought that 
the Continent will take at least 4,200,000 bales of 
American cotton. The number of spindles on the 
Continent has increased, and although stocks are 
hca\ier th.sn last year, the supplies from India and 
Central Asia w’ill be smaller, with a consequent larger 
demand for the American staple. In the United King¬ 
dom there has been a large increase in the number 
of spindles during the year, and several new mills are 
in the course of construction. It is expected that the 
consumption of American cotton in this country will 
be not less than 3,250,000 bales, or about 50,000 
bales moie than last year. Mr. Tattersall, a high 
authoiity, consideis that nothing but a stoppage of 
machinery can prevent the consumption exceeding 
that of last year, and should the American crop be 
only 12.000,000 bales, there will not, he thinks, be 
enough lavv cotton to go round. But even if the 
new crop is only 12,000,000 bales, or even less, it 
does not necessarily mean scarcity of supplies, for two 
reasons. The stwk, visible and invisible, which was 
carried over from last season was very large, and the 
financial stringency existing both in America and 
Europe must cause some falling off in the consump¬ 
tion. Indeed, so far as America is concerned, this 
falling off will be very considerable ; and even here it 
is difficult to believe that the cotton trade will alto¬ 
gether escape the general tendency towards contrac¬ 
tion, The inclination is undoubtedly towards caution 
about entering into new obligations. In these circum¬ 
stances probabilities point to the supplies of raw 
cotton being sufficient for the demands of the manu¬ 
facturing trade. It is believed that for some time past 
the cotton dealers and planters have been holding back 
supplies, partly because of a belief that prices are to 
e much higher later on, and partly because of un- 
willmgness to accept cheques or due bills. 


The Cotton Dispute ,—It was feared that the cotton- 
trade wages dispute would end in the stoppage of the 
five spinning mills at Oldham, it being thought un¬ 
likely that the operatives would greatly modify their 
position, and that employers would not give way. 
According to this view, for some time past it has 
been becoming more and more difficult to deal with 
the operatives. The more moderate and reasonable 
men amongst their representatives were said to be, 
losing their influence with their constituents, and on 
the other hand the employers had at last got their 
backs to the wall and were determined to make a firm- 
stand against further encroachments. It was thought 
most probable that a strike would take place, which 
would be followed within a short time by a general 
strike or lock-out in the whole spinning trade, since 
this would be the only way in which the dispute could 
ever be brought to an end. As to the Brooklands 
agreement many of the more bellicose went so far as 
to say that they would like to see it torn up. Happily 
the temper indicated by these views has not been 
allowed to prevail, and thanks to some extent to the 
efforts of the President of the Board of Trade, a 
temporary settlement has been arrived at. On 
Saturday evening it was officially announced that 
an agreement had been arrived at between the 
Cotton Spinners’ Association and the Amalgam¬ 
ated Association of Operative Cotton Spinners 
under which the men’s notices are to be post¬ 
dated for a fortnight, and the Law Officers of the 
Crown will be asked to give their opinion of the 
interpretation of Clause 4 of the Brookland's agree¬ 
ment. Upon the receipt of the opinion, and in order 
to have time, the parties will proceed to discuss the 
merits of the operatives’ request without prejudice, 
and on the clear understanding that any provisional 
agreements reached are subject to the condition that 
if the opinion when received supports the employeis’ 
contention they will be null and void, and matters 
will at once revert to their original position. It will 
be seen that a good deal remains to be done before all 
danger of a strike is removed, but it may be hoped 
that the readiness to refer the matter to the Law 
Officers of the Crown is a first step towards a settle¬ 
ment. At present neither side has been called upon 
to make any substantial concession. 

The Metropolitan District Raihoay ,—Additional 
capital being urgently required by this company to 
provide for the payment of temporary loans; for 
estimated deficits on revenue account after the current 
half-year; to pay for works in progress, and for 
necessary works of removal and improvements during 
the next three years; for working capital, and for con¬ 
tingencies the proprietors have consented to an 
application to Parliament for powers to carry out a 
plan for raiShig additional capital to the amount of 

50,000. As all know, the cost of changing the 
traction from steam to electricity has been much 
heavier than was anticipated, and it is proposed t o issue 
L750fOOO Prior Lien Redeemable Debenture Stock 
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-ranking next after the rent charge stocks of the com¬ 
pany, ;£‘S5 o,ooo of the proposed stock bemg issued as 
soon as parliamentary consent has been obtained. In 
the twelve months ended June last, the company had 
a deficiency in meeting its interest charges of nearly 
;fS3»ooo» or of 72,000 after providing a small divi¬ 
dend upon the guaranteed stock. The cost of electri¬ 
fication, the improvements to the road, the stations, 
and the equipment, the low fares, the improved ser¬ 
vice of trains, and the severe competition, all have 
assised to tax the financial sources of the company, 
but it is confidently expected that within two years 
the net revenue will be sufficient to pay all fixed 
charges. With the completion of the improvements 
now being effected, the company will not require to 
spend more capital, nor will revenue expenditure be 
appreciably increased, whilst substantial increase in 
gross receipts may reasonably be anticipated. 

The Hat Trade Dispute ,—The acceptance by the 
Manufacturers’ Federation of the invitation extended 
to them by the Workmen’s Union to confer on the 
matter in dispute with a body of the men’s re¬ 
presentatives drawn from all the towns and dis¬ 
tricts concerned in the dispute, warrants the hope 
that a settlement will be brought about, diffi- 
<cult, as at first sight it appears, to arrive at agree¬ 
ment without complete submission on one side or the 
other, where the point in dispute is, *• Is a boy or a 
man to work a certain machine?” A suggestion 
which may indicate a way out of the difficulty has 
been made to the effect that neither shall boys under 
16 work the forty odd planking machines in dispute, 
as the masters stipulate, nor shall fully-paid journey¬ 
men hatters, as the men demand, but that the work 
shall be allotted, at a wage to be mutually agreed 
upon, to labourers, for whom should be created a 
grade in the men’s union, and who should be paying 
members of the union. By demanding a skilled 
journeyman’s wage for the tender of a planking 
machine the men are suggesting that it is skilled work, 
whereas they themselves admit that tending a plank¬ 
ing machine is not skilled work, and that even a boy 
can, and in many cases does, do it after seeing it done 
once. There are other unskilled branches of the 
industry in which the men’s union allows labourers to 
work, and the suggestion is that these few planking 
machines shall be allowed to count as one of these 
branches. The employers would not willingly make 
the concession suggested; but the tendency of legis¬ 
lation is against child labour, and the boy planker at 
present is of value for only two years, between 14 and 
16. There are obvious difficulties in the way of the 
settlement proposed, but a long step has been taken 
in the decision of masters and men to meet and talk 
ov^ their differences, and it may be hoped that the 
conference will result in agreement. 

Insurance Business with America ,—The Alliance 
Assurance Company has decided to cease doing 
business in tHe TTnited States. The surprising thing 


about this decision to many will be that it 
not taken long ago, and not by one English assui^.^ 
ance company only but by all. Probably the ex¬ 
planation is that the managers of these great 
institutions like to see a large volume of business, and 
shirk from the much smaller figures that must follow 
ceasing to do business with America. But after all 
assurance companies, like other industrial institutions, 
expect to make a reasonable profit upon their work¬ 
ing, and this, in the case of assurance companies, is 
not to be got from America, as the Alliance evidently 
believes, under existing conditions. Fire assurance 
business in America is exceptionally precarious, and 
although some of the British assurance companies 
draw from one hftlf to two-thirds of their piemiums 
from that source this large income brings little, if any, 
profit. The San Francisco fire and its sequel were 
well calculated to alarm the most optimistic of fire 
managers. Clauses introduced into policies which, 
in the opinion of the companies concerned, as advised 
by high legal authority, protected them have been 
treated as worthless by local courts in fja\»our of 
claimants, and the average loss which has fallen upon 
British offices in consequence has been greatly 
increased. It remains to be seen whether other British 
assurance companies will follow the example now set 
by the Alliance Company. 

The Outlook for Trade ,—Signs were not wanting 
before the present financial collapse in the United 
States that the industrial expansion in this country, 
which has been such a marked feature of the last three 
years, was coming to a close, and the collapse can 
only bring nearer the time when this expansion will 
for a time cease. The upward movement in the price 
of wheat and other foods is unfavourable to trade 
generally, for when everyone is paying more for food 
he has not so much to spend upon other less urgent 
commodities. The aggregate outturn of the crops 
will be smaller this year than in any year since igoi. 
Then the position of the iron trade has been adversely 
affected by the financial crisis in America, for it must 
mean a reduced domestic consumption in America of 
iron and steel, which means an increased export of these 
products. In a lesser degree our iron trade will have 
to reckon with the competition of Germany whose 
own internal consumptions is declining. German steel 
ship plates have been offered for delivery on the 
Clyde at much below the price of Scotch plates ; and 
in Lancashire and the Midlands the consumption of 
German semi-manufactured steel is being keenly felt. 
Trade all over the country is still active, but there are 
few new orders coming in. Nobody seems to want 
to buy anything for forward delivery. As for ship¬ 
building, it is long since the outlook was less promis¬ 
ing. Men are being paid off week by week, and 
many yards are at a sundstill. The contracts booked 
last year are almost cleared off, and there are few 
new ones to take their place. The total of new 
tonnage launched this year will fisll considerably short 
of the total of 1906, and 1908 must show a much 
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urther shrinkage. The cotton industry presents a 
better appearance, but even there many discern coming 
contraction. Failing trade means displaced workers 
and reduction in wages, certain to lead to disputes 
between masters and men, which in turn will intensify 
depression. Not for long has the trade outlook 
^notwithstanding still expanding exports) been less 
reassuring. 


GENERAL NOTES. 

British CoNsuMrnoN of China Tea. -There 
s a general impression that the British taste for 
China tea is reviving, but statistics given by Sir 
Alexander Hosie, Acting Commercial Attache to 
His Majesty’s Legation at Peking (Cd. 3727-26), do 
not support this view. His conclusion is, that “ the 
consumption of China tea in the United Kingdom is 
steadily on the wane.” Although the Customs 
returns give an export direct to the United Kingdom 
of 11,636,000 lbs. in 1906, the actual amount that 
went into consumption was only 5,671,121 lbs., or 
about 2*1 per cent, of the whole quantity of tea 
consumed in the United Kingdom, as compared 
with 2*5 per cent, in 1905, and 4*3 per cent, in 1904. 
In 1905, India, Ceylon, and Java sent 906,800 lbs. 
of tea, mostly dust, for blending with China teas, 
principally in the manufacture of brick and tablet 
teas; in 1906 they sent 8,767,200 lbs., an increase of 
3,860,400 lbs., and if, as the Attache assumes, this 
blend on export is classed as China tea, the increase 
of 4,644,601 lbs. on the whole export of tea from 
China is due almost entirely to this cause. There 
can be no dispute, says Sir Alexander Hosie, that 
good China tea is the best tea in the world from a 
hygienic point of view. It contains much less tannin 
than other teas, and is more suited for invalids, and 
those who are not favoured with good digestions. 
There should be no difficulty in procuring it in the 
United Kingdom, or even direct from China, where 
there are quite a number of agents who lay them¬ 
selves out to supply boxes containing usually 5 and 
10 catties (6| and 13,^ lbs.) at moderate prices, 
including freight and delivery at the consumer’s door. 
Sir Alexander Hosie will be very glad to supply 
names of such agents in China, if desired. 

MEETINGS OF THE SOCIETY. 

Okdinaky Meetings. 

Wednesday evenings, at 8 o’clock :— 

December 4.~-<‘ Old-age Pensions.” By Sir 
Howard W. Brabrook, C.B. Sir William 
Bousfield, M.A., LL.D., Member of the Council, 
will preside. 

Dji;c4i:MBSR Radio-active Phenpipena.” 

(Aldred Lecture.) By Sir William Ramsay, 
K.C.B., Ph.D.,’LL.D., Sc.D., F.R.S. Sir Steuart 
Colvin Bayley, K.C.b.I,, Chairman of the 

Council, will preside. 


December 18. —Le Rdle de la France en Afrique 
Occidentale.” By Monsieur Lucikn Hubert, 
Depute des Ardennes. The author will read his paper 
in French. 


Indian Section. 

Thursday afternoon, at 4.30 o’clock :— 
December 12. —Big Game in India.” By 
Reginald Gilbert, F.Z.S., late o. Bombay. The 
Right Hon. Lord Harris, G.C.S.I., G.C.I.E., 
will preside. 


Applied Art Section. 

Tuesday evening, at 8 o’clock:— 

December 17.—**How to Make the Most of a 
Museum.” By Lewis Foreman Day, F.S.A. 
Sir Aston Webb, R.A., F.R.I.B.A., will preside. 

Shaw Lectures on Industrial H\giene. 
Friday evenings, at 8 o’clock :— 

November 29. —The Hygiene of Work in Com¬ 
pressed Air (Diving, Caisson Work, Sub-aqueous 
Tunnelling, See,), By John Scott Haldane, 
M.A., M.D., M.R.C.P. (Edin.), F.R.S. Herbert 
Lours Samuel, M.P., Under-Secretary of State for 
the Home Department, will preside. 

December 13.—“ Industrial Poisons—Lead and 
Phosphorus, with special reference to Lucifer Match 
Making.” By Professor Thomas Oliver, M.D. 

Papers for Meetings after Christmas (dates 
not fixed):— 

** Screen-Plate Processes of Colour Photography.” 
By C. E. Kenneth Mees, D.Sc., F.C.S. 

The Problem of Road Construction, with a View 
to Present and P^uture Requirements.” By H. S. 
Hele-Shaw, LL.D., F.R.S., and Douglas 
Mackenzie. 

“ Recent Improvements in Decorators’ Materials.” 
By A. S. Jennings. 

“ The Underground Water Supplies of the Thames 
Basin.” By Clayton Beadle. 

** Industrial Entomology : the Economic Import¬ 
ance of a Study of Insect Life.” By F. Martin 
Duncan. 

“ Modem Dairy Practice.” By Loudon M. 
Douglas. 

“ War Balloons.” By Auguste E. Gaudron. 

Siam and its People.” By Harry Hillman. 

** The Application of Science to F'oundry Work.” 
By Robert Buchanan (President, Siaffordshire 
Iron and Steel Institute). 

“The Law of Treasure Trove.” By William 
Martin, M.A., LL.D. 

“ The Use of Reinforced Concrete in Engineering 
and Archit^tural Construction in America.” By 
Ernest R, Matthews, F.R.S,E., Assoc.M.Inst, 
C.E. 
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Cantor Lectures. 

Monday evenings, at 8 o’clock:— 

Conrad Beck, F.R.M.S., “The Theory 
of the Microscope.” Four Lectures. 

Lecture II.— December 2.— The Correction of 
Simple Lenses, —Bad quality of images formed by 
simple lenses—Chromatic correction—Apochromatic 
correction—Spherical aberration—Zonal aberration— 
Sine condition and Gauss surfaces—Tangent condi¬ 
tion—Equal chromatic magnification—Summary of 
corrections—Correction of eye-piece. 

Lecture III.— December <^,^Influence of Dif 
fraction, —Explanation of diffraction—Slit—Conver¬ 
gent cone—Diffraction pattern or antipoint—Its 
influence on telescopic images—Its size—Abb€ theory 
—Gordon’s attack on Abb6 theory—Relation of 
aperture to magnifying power—Oil immersion— 
Shape of and methods of reduction of size of anti¬ 
point—Limits of resolution and visibility—Special 
cases—Diffraction of the eye. 

Lecture IV.— December Applications of 

Theory, —Best combination of eye-piece and object- 
glass—High power illumination — Gordon’s oscillating 
screen—Useless aperture—Penetration for visual and 
photographic work—Effect of cover-glass—Substage 
condensers—Achromatism and aplanatism in con¬ 
densers—Angle of illuminating cone—Bluminants— 
Monochromatic light—Wright’s experiments—^Criti¬ 
cal illumination—Possible advances. 

The Lectures will he illustrated by Lantern slides 
and Experiments, 

Juvenile Lectures. 

Two Lectures suitable for a Juvenile audi¬ 
ence will be delivered on Wednesday after¬ 
noons, January i and 8, 1908. at 5 o’clock, by 
F. Martin Duncan, on “ The' Scientific 
Applications of the Cinematograph.” 


MEETINGS FOR THE ENSUING WEEK. 

Monday, Dbc. 2 ..SOCIETY OF ARTS, Jolin-street, 
Adelphi, W.C., 8 p.m. (Cantor Lecture.) Mr. 
Conrad Beck, The Theory of the Microscope.^^ 
(Lecture II.) 

Royal Institution, Albemarla-street, W., 5 p,&i. 

General Monthly Meeting. 

Engineers, in the Theatre of the United Service 
Institution, Whitehall, S.W„ 7J p.m. Mr. H. 
Blake, Subaqueous Operations.'’ 

Chemical Industry (Loudon Section), Burlington- 
bouse, W„ 8 p.m. i. Mr. C. J. Dickenson-Gair, 
*’The Estimation of Naphthalene in Coal Gas 
and in spent Oxide of Iron.” 2. Pr. P. Schidro- 
wite and F. Kaye, “Note on th 4 Influence of 
Formal on the Properties of Fulitumia Elastica.'* 
.3. Dr. F. Watts and H. A, Tempany, “ The Pola- 
rimetric Determination of Soerdie.” 4. Dr. J. 
Lewkowitsch, Niam Fat” 


London Institution, Finsbury-circus, E.C., 5 p.m. 
Mr. Arthur Fish, ” British Painters and Pictures.” 

Tuxsday, Dkc. 3...Civil Engineers, as. Great George-street, 

S. W., 8 p.m. Mr. Thomas Ernest Stanton, 
“ Experiments on Wind Pressure.” 

Photographic, 66, Russell-square, W.C., 8 p.m. 
Mr. J. H. Powrie, “The Florende'-Heliochroraic 
Plate (the Warner-Powrie Process).” 

Anthropological, 3, Han over-square, W., 8]) p.m. 

WXDNBSDAY, Dbc. 4 . SOCIETY OF ARTS. John-street, 
Adelphi, W.C., 8 p.m. Sir Edward W. Brabrook, 
“ Old Age Pensions.” 

Geological, Burlington-bouse, W., 8 p.m. Papere 
by Mr. T. F. Sibley and Mr. S. S. Ruckman. 

Entomological, xx, Chandos-street, W., 8 p.m. 

Royal Arcb.'cological Institution, 20, Hanover- 
square, W., 4 pm. 

Thursday, Dec. s...Royal, Burlington-house, W., 4I p.m. 

Antiquaries, Burlington-house, W., SJ p.m. 

Linnean, Burlington-house, W., 8 p.m. x. Professor 
J. Arthur Thomson, “ Report on Alryonaria of the 
Sudanese Red Sea ” 2. Mr. H. C. Chadwick, 
“Report on the Crinoidea of the Sudanese Red 
Sea.” 3. Professor R. J. Haney Gibson. ” Notes 
on Some Marine Alga from the Red Sea.” 

Chemical, Burlington-house. W., 8} p.m. x. Mr. 

V. H. Veley, “ The Affinity Constants of Bases as 
determined by Methyl Orange.” (Preliminary 
communication.) 2. Mr. F. J. Brislee, “ The Velo¬ 
city of Reduction of the Oxides of Lead, Cadmium, 
and Bismuth by Carbon Moaoaide, and the Exist¬ 
ence of the Sub-oxides of these Metals ” 3. Mr. 

T. P. Hilditrh, “ The Relation between Unsatura¬ 
tion and Optical Activity. Parti. The Menthyl 
and Bomyl Esters of 3 -phenylpropionic, Cinnamic, 
and Phenylpropiolic Acids.” 4. Messrs. F. B. 
Power and A. H. Salway, “ The Constituents of 
Essential Oil of Nutmeg.” 5. Mr. A. G. Perkin, 
“Methyl Ethers of some Hydroxy Anthraqui- 
nones.” 0. Messrs. A. (i. Green, A. R. Davies, 
and H. 8. Horsfall, “ The Colouring Matters of the 
Stilbene Group. Part IV, The Action of Caustic 
Alkalies upon P.iranitrotoluene and its Deriva¬ 
tives.” 7. Messrs. H. O. Jones and J. R. Hill, 
“The Replacement of Alkyl Radicals by Mt»tli)l 
in Substituted Ammonium Compounds.” 

* London Institute, Finsbury-ctreus, E.C., 6 p.m. 
Mr. F. Martin Duncan, “Forest Life.” 

Civil and Mechanical Engineers, Caxton-hall, 
Westminster, S.W., 8 pm. Mr. A. T. Walmislcy, 
“ Retaining Walls.” 

Electrical Engineers, 25, Great George - street, 
S.W., 8 p.m. Mr. J. Pagg, “Automatic Cab- 
Signalling on Locomotives.” 

Friday, Dec. 6...Civil Engineers, 25, Great George-street, 
S.W., 8 p.m. (Students* Meeting.) Mr, R. T. 
Deane, “Methods of Vaporising Liquid Fuels, 
used with Internal combustion Engines, as Applied 
to Road Vehicles.” 

Art Workers’Guild, Clifford’s Inn-hall, Fleet-street, 
E.C., 8 p.m. Annual Meeting. 

Architectural Association, 18, Tufton-stroet, S.W., 
7I p.m. Mr. Paul Waterhouse, “Laylog-out 
London,” 

Geologists’ Association, University College, W.C., 
8'p,m. 

' Philological, University College, W.C., 8 p.m. 
Quekett Microscopical Club, ^20,- Hanover-tqiiafe, 

W. , 8 p.m. 
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NOTICES. 


NEXT WEEK. ♦ 

Monday, Drckmi^kr o, 8 p.m. (Cantor 
Lecture.) Conrad Bp:ck, *‘The Theory of 
the Microscope.*' (Lecture III.) 

Wkdnksday, Dkcemhkr II, 8 p.m. 
(Aldred Lecture.) Sir William Ramsay, 
K.C.B., F.R.S., “ Radio-Active Phenomena." 

TnURSI>AY, DbXEMnVR 12, 4.30 p.m. 

(Indian Section.) R. Gilbert, F.Z.S., Big- 
Game in India." 

Friday, December 13, 8 p.m. /Shaw 
Lecture.) Professor Thomas Oitver, M.I)., 
** Industrial Poisons—Lead and Phosphorus, 
with Special Reference to the Manufacture of 
Lucifer Matches.*’ 

Further details of the Society’s Meetings 
w'ill be found at the end of this number. 


SHAW LECTURES. 

On Friday evening, November 2Qth, Dr. 
John Scoit Haldane, F.R.S., delivered 
the first Shaw Lecture on Industrial Hygiene, 
on " The Hygiene of Work in Compressed 
Air (Diving. Caisson Work, Tuunelling, <S:c.).** 
Mr. Herbert L. Samtel, M.P,, Under¬ 
secretary of State for the Home Department 
(Chairman), introduced the Lecturer, and gave 
some account of the institution of the Lecture*-. 

The lecture will be published in a future 
number of the Journal. 


CANTOR LECTURES. 

Mr. Conrad Beck, F.R.M.S., delivered 
the second lecture of his course on ** The Theory 
of the Microscope," on Monday evening, 
2nd inst. 

The lectures will be published in the Journal 
during the Christmas recess. 


APPLIED ART SECTION COMMITTEE. 

A meeting of the Committee of the Applied 
Art Section was h-ld on 'Tuesday afternoon, 
3rd inst. Present: Sir William Bousheld*, 
M.A., LL.D. (in the chair), Alan S. Cole, 
C.B., Lewis F. Day, F.S.A., Gerald 
C. Horsley, F.R.I.B.A.. Halsey Ricardo, 
F.R.I.B.A., Hugh Stannus, F.R.I.B.A., H. 
H. Statham, F.R.I.B.A., Sir Thomas Wardle, 
with Henry B. Wheatley, Secretary of the 
Section. 


PROCEEDINGS OF THE SOCIETY. 

THIRD ORDINARY MEETING. 

Wednesday, December 4th, 1907 ; SiR 
William Boi sfield, M.A., LL.D., Member 
of the Council, in the chair. 

The following candidates were proposed for 
election as members of the Society :— 
Archibald, Andrew Manley, F.R.G.S., 7, Terrapin- 
road, Balham, S.W. 

Bailward, Colonel A. C., 1, Pr'nces - mansions, 

Victoria-street, S.W. 

Brannam, Charles H., Litchdon-stieet, Barnstaple, 
Devonshire. 

Elder, Arthur S. W., Assoc.M.lnst.C.E., Newbold, 
Edenbridge, Kent. 

Foster, Harold Duncan, 20, Norfolk-road, Regent’s 
park, N.W 

Graham, John Campbell, M.A., M.D., 69, Kensing¬ 
ton • gardens - square, W.. and Bin-jey. Deli, 
Sumatra, Netherlands India. 

Gray, Herbert Charles, A.M.I.E.E., Telephone- 
house, Victoria-embankment, E.C. 

Henri, Arthur, 6, Hopion-road, Streatham, S.W. 
Morrow, Robert Alexander, 6, Land ridge-road, 
Fulbam-park, S.W. 

Taylor, Miss Laura E., 64, Emanuel-road, Balham, 

S.W. 

Vallat, Henry Howard, 26, Stonor-road, West Ken-« 
sington, W. 

Wilson, Joseph, Messrs. W. Crowder and Co., 
Limited, Bombay, India. 
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The following candidates were balloted for 

and duly elected members of the Society: - 

AbraliaaiS) Ernest Goldsmid, F.S.S.^ The Chesnuts, 
Brondesbury-park, N.W. 

Almenrader, Gustav Hermann, Violeta, Manor-road, 
High Barnet, Herts. 

Ampthill, Lord, G.6.S.T., G.C.I.E., Milton 

Ernest-hall, Bedford. 

Armstrong, Major Samuel Treat, M.D., Ph.D., 
144, East 37th Street, New York City, U.S.A. 

Athim, Samuel, Assoc.M.Tnst.C.E., Executive Engi¬ 
neer, Public Works Department, Dhukwan P.O., 
vid Babina (G.I.P. Railway), India. 

Bampfylde, C. A., Larethan, Bodmin, Cornwall. 

Barber, Frank Peto, Claremont-house, Hooley- 
green, Halifax. 

Barlass, Thomas, M.R.San.I., 45, College-street, 
S.E. 

Batsford, Herbert, 94, High Holborn, W.C., and 
35, Springheld-road, N.W. 

Bell, Henry Purdon, M.Inst.C.E., Kent Canal, 
Campbellford, Ontario, Canada. 

Bennett, William Hart, Government-house, Nassau, 
Bahamas, and Royal Societies Club, St. James’s- 
street, S.W. 

Benton, John, C.I.E., M.Inst.C.E., Belvedere, 
Simla, Punjab, India. 

Buchanan, Robert, The Hawthorns, Sutton-road, 
Walsall. 

Cohen, Abner, J.P., Krugersdorp, Transvaal, South 
Africa. 

Copland, Pitz-John Henry, J.P , Mount Rodney 
Estate, St. Patrick’s, Grenada, British West 
Indies. 

Das, Madhu Sudan, C.I.E., Katak, India. 

Das, Miss Shaila Bala, care of M. S. Das, C.I.E., 
Katak, India. 

Davies, C. Gilbert, Messrs. Davies and Thomas, The 
Bund, Shanghai, China. 

Deo, Rajendra Narayan Bhanja, Raja of Kanika, 
Katak, India. 

Dukes, Thomas William, Vryheid, Natal, South 
Africa. 

Fabarius, Erich, Messrs. Knoop and Fabarius, 
Bremen; Germany. 

Ford, Richard Thomas, 42, Dyne-road, Brondes- 
bury, N.W. 

Frame, David Bruce, Napier, New Zealand. 

Galton, Lady Marianne Douglas, Himbleton Manor, 
Droitwich, and 12, Chester-street, S.W. 

Gladstone, Arthur Steuart, 78, Onslow-gardens, 
S.W. 

Gupta, Jogendra Nath Das, B.A., Hooghly College, 
Chinsurah, Bengal, India. 

Heather, Henry James Shedlock, B.A., M.Inst.C.E., 
Messrs. H. Eckstein and Co., P.O. Box 149, Johan¬ 
nesburg, Transvaal, S. Africa. 

Holton, Henry D., A.M., M.D., State Board of 
Health, Brattleboro, Vermont," U.S.A. 

Hossein, Md. Mufazzal, Camp Golaghat, Assam, 
India. 


Hunt, Henry J., The Priory, Wimbledon-common, 
S.W. 

Hurd, Milner, A.M.I.Mech.E., Laud*chambers, 
Reading. 

Iwai, Tatsumi, Civil Affairs Bureau, Taihoku, For¬ 
mosa, Japan. 

Johnson, Alfred Latunde, Central Piovince, Warn, 
Southern Nigeria. 

Keeley, David Herbert, Department of Public Works, 
Ottawa, Ontario, Canada. 

Kermode, John Jonathan, M.I.Mech.E., Imperial- 
chambers, 62, Dale-street, Liverpool. 

Khoo Chong Lye, Raub, Pahang, P'ederated Malay 
States 

Knocker, P'red W., Perak State Museum, Taiping, 
Federated hj^ay States. 

Kyaw, Moung Ba, 12A, Mecklenburgh-square, W.C. 

Lake, Charles Sidney, A.M.I.Mech.E., 5, Falkland- 
avenue. Church-end, P'inchley, N. 

Lim Cheng Law, Sungei Pinang, Penang, Straits 
Settlements. 

McGaw, Andrew Kidd, Burnie, Tasmania. 

McGhee, Miss Evelyn P., 82, Porchester-terrace, W. 

Marshall, Archibald McLean, Crogen, Corwen, 
North Wales. 

Miles, Roslyn, 79, Stemdale-road, West Kensing¬ 
ton, W. 

Milne, Oswald P., 16, Great James-stieel, Bedford- 
row, W.C. 

Otagiri, Tadawo, 15, West Bolton-gardens, S.W. 

Pearson, Mrs. Kate Hyde, 23, Palace - street, 
S.W. 

Peddar, Sydney Hampden, 6 , Kensington Palace- 
gardens, W. 

Phillips, Mrs. Lionel, Tylney Hall, Winchfield, 
Hants. 

Pitt, Colonel William, R.E., 78 Eccleston-square, 
S.W. 

Plante, Stanley Gedge, Assoc.M.Tnst.C.E., 24, 
Worple road, Wimbledon, S.W. 

Pollock, Sir Frederick, Bart., DX.L., M.A., LL.D,, 
21, Hyde-park-place, W. 

Richer!, J., 44, Cambridge-street, Hyde-park-square, 
W. 

Ritch, L. W., 28, Queen Anne’s-chambers, Broad¬ 
way, Westminster, S.W. 

Robertson, John, A.C.P., The School-house, Strachur, 
Greenock, N.B. 

Saito, Vice-Admiral Baron, I.J.N., Navy Depart¬ 
ment, Tokyo, Japan. 

Sako, T., President, Japan Sugar Company, Sumt- 
mura, Minami Kalsushika Gori, Tokyo, Japan. 

Setti, S. Venkata Subba, B.A., Chikmagalur, 
Mysore Province, India. 

Silberstein, Willy, 27, Clement’s-lane, E.C, 

Smithers, F. O., 171, Adelaide-road, South Hamp¬ 
stead, N.W. 

Smythe, Captain Alan, Milford-lodge, Craven Arms, 
Shropshire. 

Stackhouse, J. Foster, 95, High-street West, 
Sunderland. 
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Stewart, Cecil G. G,, i, Clarendon-street, War wick- 
square, S.W. 

Swan, John Sidney, Wellington, New Zealand. 
Talbot, P. A., B.A. (Oxon), The Cottage, Abbots 
Morton, Worcestershire. 

Tucker, William, Regina, Saskatchewan, Canada. 
Walford, Leopold H. G., 48, Cornhill, E.C., and 
14, Park-place-villas, W. 

Walpole, E. Horace, 89, New Bond-street, W. 
Waring, Alfred, M.B., M.R.C.S., L.R.C.P., 7, 
East Circus-street, Nottingham. 

Waring, Captain Antony Henry, M.R.C.S., Lahore 
Encampment, Punjab, India. 

Waring, Henry Robert, M.Inst.C.E., 127, San 
Miguel, Palma de Mallorca, Spain. 

White, Frank Faulder, F.R.C.S., Coventry. 
Worsley, Harold, Moor Plantation, Ibadan, Lagos, 
West Africa. 

The paper read was— 

OLD-AGE PENSIONS. 

Bv Sir Edward W. Brabrook, C.B. 

In this paper I do not propose to discuss 
whether old-age pensions should be granted 
either by the Government or with the aid of 
the Government. There are those who think 
that neither the one nor the other is within the 
legitimate province of Government, and 1 have 
some sympathy with their view ; but as the Go¬ 
vernment has declared that it is within its pio- 
vince, as the Chancellor of the Exchequer has 
intimated his intention of appropriating next 
year a sum of money towards the provision of 
old-age pensions, and the House of Commons 
has in principle accepted his proposal, and as 
political parties seem to be pledging themselves 
past recall to legislation for the promotion of 
some scheme for the assistance of old age, I 
propose to assume for the purpose of this 
paper that the demand that has been made for 
old-age pensions is to be met, and that State 
provision or State aid in some form will be 
invoked to procure them. 

On this assumption, it becomes a matter 
of pressing necessity to inquire and to de¬ 
termine the best form in which this pro¬ 
vision or aid can be granted, even if the 
expression "best” be taken to mean only 
" open to least objection.” I do not, there¬ 
fore, propose to discuss the several schemes 
upon those high economic grounds which have 
been so'ably set forth by my friend, Professor 
Chapman, in his recent paper read before the 
Royal Economic Society, but as a practical 
ihatter, dealing with the requirements and the 


resources of the present day. That, however, 
is the only limitation I propose to the discus¬ 
sion. I am aware that important members of 
the Government have said they W’ould not 
assent to a scheme of pensions which required 
any specific contribution from the beneficiaries 
towards the cost of their own pensions. I do 
not hold myself bound by this statement to 
refrain from proposing a scheme which makes 
that requirement, and I do not think this 
meeting is bound to refrain from discussing 
any such scheme. I go further, and say that 
those members of the Government are them¬ 
selves not precluded by those statements from 
considering the arguments we may bring for¬ 
ward, and that if we are able to show conclu¬ 
sively that such a contributory scheme is at 
once the most equitable, the easiest to ad¬ 
minister, and the least open to abuse of any 
.scheme that can be devised, they will be quite 
at liberty to adopt that scheme, nay, more, it 
will be their duty to the public to adopt it, 
notwithstanding those premature expressions' 
of an opinion founded, no doubt, on the 
information then before them, but liable, like 
all human opinions, to reversal upon more 
complete information. 

(xlancing for a moment at the history of 
the ventilation of this question, it was in 
November, 1878, that the late Rev. Canon 
Blackley published in the Nineteenth Cen¬ 
tury an article on "National Insurance.” 
In that and subsequent publications, he advo¬ 
cated a scheme of compulsory contribution 
for old-ago'pensions. On July 14, 1880, he 
delivered an eloquent address to this Society 
on the subject, which was followed by an 
interesting discussion. In the sessions of 
1885, 1886, and 1887, committees of the 

House of Commons were appointed to inquire 
into the best system of national provident in¬ 
surance against pauperism. Canon Blackley 
was the first witness before the committee of 
1885, the last witness before that of 1886, and 
the principal witness before that of 1887. The 
committee of 1887 finally reported against his 
scheme, and I think rightly, for reasons that I 
will presently submit to your consideration; 
but his principle that thrift and national in¬ 
surance are a security against pauperism was 
a true one, and I am glad to observe that his 
widow, Mrs. M. J. J. Blackley, has recently 
reprinted his essays, with a memoir of her ex¬ 
cellent husband. 

I hope that this interesting pamphlet, due 
to the pious care of a lady 73 years of age, 
will have a wide circulation; for the principles 
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it asserts are sound, though Canon Blackley’s 
method of solving the difficulty appears to me 
to be open to grave objection* He stated his 
proposal in the following terms:—** I propose 
that every individual in the nation ^hall be 
liable by law, after reaching the age of 18 
years, to contribute either in one sum or by 
instalments 10 or thereabouts to a National 
Sick and Pension Benefit Society, which would 
secure to him or her when prevented by sick¬ 
ness from earning his or her usual wages a 
weekly sum of 8s. a week until 70 years of age, 
and after 70 years of age a cessation of the 
sick pay, but a pension for life of 4s, a week.*’ 
My first objection to this would be its intro¬ 
duction of compulsion. Even if this were not 
open to objection upon principle, the difficulty 
of applying it would constitute a strong objec¬ 
tion to it in practice. Every person, whether 
he was in a position in life to require the old- 
age pension or not, was to be compelled to 
purchase it, by the payment of /lo, either in 
one sum or by instalments, after the age of 18 
years. At that age many are not earning 
anything ; and the compulsion would have to 
be applied to the parents or guardians of 
such young men. The earnings of others are 
wholly insufficient to enable them to pay the 
large sum demanded, either in one sum or by 
instalments. 

But compulsory insurance is objection¬ 
able upon principle. Every man is the best 
judge of his own necessities and his own re¬ 
sources to meet them, and it is not equit¬ 
able that the Legislature should step in and 
say that, whether or not you have provided 
for these necessities out of your own resources 
in a manner which is satisfactory to you, you 
shall provide for what we consider is necessary 
for you in the manner which is satisfactory 
to us, and we shall tax those resources still 
further in making you do so. It is no part 
of the legitimate functions of a Government 
to compel people to be provident in its own 
way, or to dictate to people what method of 
making provision for their future they should 
adopt. 

The second objection to Canon Blackley’s 
plan was, his mixing up sickness assurance 
Tg^lth the assurance of an old-age pension. An 
asssurance of two distinct benefits, the cpn- 
ditions of which are different, should be granted 
only in consideration of separate premiums, 
and that observation is especially applicable 
to the two benefits in question. While a de¬ 
ferred annuity, which is the technical term 
for an bid-age pension* depends, .upon one 


contingency only — that of the person sur¬ 
viving to the age fixed for the annuity to 
begin, in other words, upon what are called 
the laws of mortality, an assurance of sick 
pay depends upon a number of contingencies. 
The Government may well undertake the busi¬ 
ness of assuring deferred annuities, whiph 
requires only the regular investment of the 
contributions and re-investment of the interest 
upon them until the age fixed for the annuity 
to begin, and then the payment out of that 
annuity: but in undertaking the business of 
sick pay insurance, it is at a great disadvan¬ 
tage, as compared with the ordinary friendly 
society, where the members are known J^to 
each other. 

The fact is, that Canon Blackley had formed 
a very pessimistic view of the condition and 
prospects of the friendly society movement. 
He preached a sermon in Westminster Abbey 
on 28th Sept. 1879, which is reprinted in the 
pamphlet I have referred to, and took for his 
text that fine sarcasm of the prophet Haggai, 
** He that earneth wages, earneth wages to 
put it into a bag with holes.” By a national 
insurance against sickness, he would have 
taken away from the friendly societies their 
best source of income, arising from the business 
which they are most competent to manage, 
and would have left to them only such surplus 
insurance beyond the small amount of 8s. a 
week w^hich he proposed as their members 
might desire to have. The result would have 
been that the interest of each member in his 
friendly society would have become much 
smaller than it is now, and the evils which 
arise in societies which insure burial money 
only, from the smallness of the members* 
interests would have been extended to the sick 
societies, and thus the better societies would 
be levelled down to the same condition as the 
worse. This in itself would be so deplorable a 
result, that upon that ground alone his scheme 
ought not to be adopted. I myself do not 
share Canon Blackley’s pessimistic views. In 
relation to friendly societies, I am an optimist, 
ahd 1 think with good reason; though I am 
convinced that the agitation of this question of 
old-age pensions has been one of the causes 
that have in recent years retarded their 
progress. 

Thirdly, Canon Blackley’s scheme was ac- 
tuarially unsound. His proposed cOntribudon. 
would not have been sufficient to procure the: 
slOk pay and the annuity, even under nprinah 
ecs^^tions; atid if, as appears probable^ the^ 
ex^tenoe of a national sickness 
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would have altered those conditions for the 
worse, it would have been so much the more 
insufficient. To this he might no doubt have 
answered that he had not pledged himself to a 
precise figure, he had spoken only of ^10 
^*or thereabouts;” but it is evident that the 
amount of the contribution is a material 
element of such a scheme, and its actuarial 
soundness ought to have been tested and 
established before it was promulgated. 

For these reasons, Canon Blackley’s ‘‘ com¬ 
pulsory, contributory, and non - discrimina¬ 
tory” plan is not, it appears to me, to be 
recommended ; though I strongly commend to 
your consideration much of the weighty matter 
contained in his book. 

More recently, the Congress of Trade Unions 
has declared that no plan will be satisfactory 
to them which is not non-contributory as well 
as non-discriminatory. In other words, they 
have adopted the proposal originally made by 
the Right Hon. Charles Booth, that a State 
pension should be granted to every individual 
of the community, without any other contri¬ 
bution by him than his contribution to the 
taxation by which the State pension fund is to 
be raised; for we must always bear in mind 
that the State is not the owner of any gold 
mine from which unlimited supplies of money 
can be extracted, but is absolutely devoid of 
any property of its own, and can only raise 
money for any purpose by means of taxation. 
In some w’ay, therefore, these pensions must 
be raised by ” contribution,” and every scheme 
is really a contributory ” scheme. 

If that is so, why should pensions be 
universal ? Is it supposed that people enter¬ 
tain some sentimental objection to accept 
a pension W'hen an equal pension is not granted 
to everybody else ? There must be at one end 
of the scale a number of persons to whom a 
pension of the small amount proposed would 
^be of no use ; and at the other end of the 
scale a number of persons to whom such a 
pension would l?e a real injury. Why should 
the State insist upon paying to the former 
class a pension which they do.-not want, and 
to the latter class a pension which they will 
certainly misuse? And how is the State to 
raise the money to pay all these pensions ? 
The return published by the Local Government 
'Board shows that the estimated number of per¬ 
sons aged 65 ahd upwards in the middle of 1907 
is 2,116,247. A minimum pension of 5s. and 
a maximum of 71s., or an average of 6s. to each 
of these, %ith 3 per cent# added for expenses, 
would cost more than ^^34, 000,000 a year. 


How is that ;^34,ooo,ooo to be raised ? A 
Chancellor of the Exchequer who has to pro¬ 
vide for a definite liability of fixed amount 
such as this cannot rely upon indirect taxa¬ 
tion, for the proceeds of indirect taxation are 
fluctuating and uncertain. He must therefore 
have a scheme of direct taxation to fall back 
upon, and that must form the mainstay of his 
finance. What form of direct taxation could 
produce ^^34,000,000 a year without serious 
interference w'ith economic conditions ? It 
has been said that a nation which could 
spend more than ;^25o,ooo,ooo on the South 
African war could easily raise ^^34,000,000 a 
year. Without inquiring what have been 
the financial consequences to the nation of 
that large expenditure of its capital, we may 
point out that an annual expenditure of 
j^’34,000,000 a year represents a capital of 
more than 1,000,000,000, or more than four 
times the amount of capital expended upon the 
South African war. 

The answer of the Trades Unionists has 
been — “Oh, but it will not cost nearly 
^^34,000,000 a year; for a great number of 
people will not claim it.” Stay a moment— 
w^as it not to be non-dlscnminatory ? the 
absolute right of everybody to have his or her 
pension ? Why then should any person not 
claim it ? If 1 am entitled of right to 5s. a 
week, why should the circumstance that I am 
a millionaire lead me to waive that right ? A 
man does not become a millionaire by the 
practice of not enforcing his rights, however 
small they may be. If any considerable 
number of persons are induced to refrain from 
claiming the pensions to which they are 
entitled, it must be for some reason or other : 
either you make the pensions difficult for them 
to obtain; or you make them think it is not 
to their credit to claim the pensions ; or you 
create a public opinion that will impose some 
social penalty or disability upon the persons 
who do claim the pensions. 

These constitute the worst kind of discrimi¬ 
nation. To so arrange the machinery for 
claiming a pension that nothing but dire 
necessity will induce a man to go thrpugh 
the trouble and the ignominy of doing so 
might be, good policy in the eyes of some 
keepers of the public purse; but it is a 
tyrannical, not to say a most dishonest policy. 
To tell a man with one breath that he is 
entitled of right to a pension and with the 
next that he will be a mean fellow if he claims 
it, is to introduce into the matter not merely an 
element of inconsistency but one of sordidness. 
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To coerce a man by social penalties to abstain 
from claiming that to which you admit he has 
a light is again an unendurable tyranny. But 
in any case it is discrimination ; and this 
argument therefore disposes of the non-dis- 
criminatory element in the plan. If the plan 
is to be universal and non-contributory, and 
really non-discriminatory, then the Chancellor 
of the Exchequer must find out some means 
of providing ;^34,ooo,ooo a year, and more as 
time goes on. 

As the Chancellor of the Exchequer says he 
has only 2^ millions a year at his disposal, I 
might leave the matter there, and wait for the 
further discussion of it until some Chancellor 
of the Exchequer arrives who will say he has 
34 millions a year at his disposal; but there 
is the risk that the Chancellor of the Exchequer 
may adopt some plan for the application of 
that 2i millions which will serve as a mere 
vaulting-board from which the advocates of 
the 34 millions scheme may push him off into 
the lull current of their extravagance. 

Nothing can be more dangerous, I venture 
to think, than for the Chancellor of the E)x- 
chequer to apply his 2J millions to the provision 
of a small pension at an advanced age, with 
the necessary consequence that each year there 
would be an agitation for. the application of 
more public money to increase the amount of 
pension and bring down the age earlier, until 
some future Chancellor of the Exchequer finds 
himself saddled with the whole burden. 

As, therefore. Canon Blackley’s contributory 
and non-discriminatory system, and Mr. 
Booth’s non-contributory and non-discrimina¬ 
tory system are both open to serious objection, 
we have to look to the various discriminatory 
proposals that have been made for the solution 
of our difficulty; and we will take first the non- 
contributory, discriminatory proposals. As to 
'these, it has been said, why not adopt plans 
such as have been successfully worked in New 
Zealand, New South Wales, Victoria, and 
other colonies ? These plans involve an inquiry 
into the means and into the merits of applicants 
for pensions. A recent report of a Royal 
Commission appointed by the Governor- 
General of the Commonwealth of Australia 
furnishes us with much information ^as to their 
working; and I contributed to the Spectator 
. and afterwards to a little book on *'The Manu¬ 
facture of Paupers,” some observations on 
that report, from which I ask le^ve to make a 
few quotations, 

I may statd that the Comidission did in 
the result unanimously recommend a scheme 


of old-age pensions for the whole Common¬ 
wealth. They reported that in New South 
Wales the maximum pension is 10s. per 
week, reducible in the case of married people 
to 7s. 6d. per week, and also reducible by the 
amount of all independent income over those 
sums, and by one-fifteenth of the capital value 
of property exceeding £$ 0 . In Victoria the 
maximum pension is 8s. per week, reducible 
by the amount of all independent income over 
2s. per week, and by 6d. per week for every 
;^io capital value of property exceeding ;^75. 
In the Dominion of New Zealand the pension 
is los. per week, reducible by all independent 
income exceeding £;^^ a year, and by one- 
tenth of the capital value of property exceeding 
£i^o. It will be seen from this that, although 
there are differences of detail, the broad lines 
are the same, and that each scheme virtually 
comprises the same classes of persons. 

When, however, we turn to the results shown 
in the evidence of the Government statist of 
Victoria, we find a strange divergence. The 
pensioners in Victoria are only 17 per cent, of 
the population above 65 years of age, while 
those in New South Wales are nearly 44 per 
cent., and those in New Zealand something 
less. This shows in a striking manner the 
effect of different principles of administration. 
In New South Wales fraudulent claims have 
been made and allowed ; children in good cir¬ 
cumstances have been relieved of the obligation 
of supporting their parents ; even a husband 
established his claim to a pension upon the 
ground that he had previously settled all hi« 
property upon his wife. In Victoria, on the 
contrary, as the Agent-General for New South 
Wales complains, the aim of the administra¬ 
tion has been to limit the number of pensions 
granted. 

Notwithstanding the apparently undue libe¬ 
rality of New South Wales, there has been set 
up in that colony as well as in Victoria, ^ 
costly, frequently inconclusive, and always irri¬ 
tating, system of inquiiy into the claims for 
pensions. This is, indeed, one of the most 
undesirable features of all discriminatory 
schemes, except the one that I am here to 
advocate, as it would be of the trade unionists’' 
scheme, if that were to become in effect a dis« 
criminatory one in the way 1 have indicated. 
I do not propose in this connection to dtscusiT 
the evidence given before the Commissioners 
as to the indirect evils which have followed the 
adoption of these schemes by the various colo^ 
nies jin the discouragement of thrift and other¬ 
wise, as that bears rather on the general 



O^e^mbert^ 1907. 


JOURNAL OF THE SOCIETF OF ARTS, 


47 


question whether there should be an old-age 
pension scheme at all, which for the present 
purpose I am not here to argue. 

A non - contributory and discriminatory 
scheme was, however, devised by a Select 
Committee of the House of Commons in 1899. 
They recommended the grant of a pension of 
not less tlian 5s. nor more than 7s. a week to 
every person who possessed the following 
qualifications:— 

1. British nationality. 

2. Attainment of the age of 65. 

3. Absence of conviction for any serious 
offence between the ages of 45 and 65. 

4. Non-receipt of poor-law relief (other than 
medical relief) during the 20 years preceding 
the application for a pension, unless in circum¬ 
stances of a wholly exceptional character. 

5. Residence within a given district. 

6. Non-possession of an income from any 
source of more than los. a w'eek. 

7. Proved industry or proved exercise of 
reasonable providence by some definite mode 
of thrift. 

The committee were not able to say how 
much their scheme would cost; and another 
Committee was appointed by the Local Govern¬ 
ment Board to find that out. According to 
the estimate of that committee 'the cost would 
be ;^io,780,000; but the committee did not 
fail to show that there are unknown quantities 
which must affect that estimate so as to render 
it insufficient. Persons whose incomes are 
over the border line of ten shillings a week 
might be tempted to conceal the facts or even 
to assign away some of their means ; a person 
of 65 earning a little over the ten shillings 
might be tempted to agree with his employers 
for a reduction of wages that would qualify 
him for the pension ; children contributing 
towards the support of aged parents, relatives, 
or past employers, or charitable people con¬ 
tributing to the support of other aged persons, 
might be tempted in like manner to transfer 
their burden to the Government. Under every 
head of the qualifications for pension sug¬ 
gested by the Select Committee abuse might 
arise, and the aggregate cost of the pensions 
be increased. 

As, however, the Chancellor of the Exchequer 
has only ai millions at his disposal, a scheme 
which will cost abbut ii millions is not yet 
within the range of practical politics, 

I do not propose to comment at length on 
foreign systems, mainly for the reason that the 
pensions/which they contemplate are relatively 
so small that they are of Uttleuse as precedents 


for an English system.' The French pension 
plan was only enacted last year, and came 
into operation during the present year; it is 
therefore too early to enquire into its working. 
It has some curious features: one is that an 
extra pension is given to any person who has 
brought up a child from birth to the age of 16, 
whether or not that child is his or her own or 
is related to him or her, or is legitimate; 
another is that local authorities are at liberty 
to grant pensions on a higher scale than that 
provided by the Government, but are in that 
case required to provide these pensions out of 
their own revenues. 

The German system involves a contribution 
of approximately one-third of the cost by the 
employer, one-third by the workman, and 
something less than one-third by the Govern¬ 
ment. Its conditions are such that a similar 
system could not be adopted in England with¬ 
out the creation of new and costly machinery. 
The Danish plan is one of granting a pen¬ 
sion by selection among the most deserving 
of the necessitous persons. 

I now turn to the proposal which appears to 
me to be the only practicable one, and which 
is contributory and discriminatory, but in a 
widely different sense from that in which the 
latter word has been used before, for in this 
case the discrimination is exercised by the 
person who is to be entitled to the pension and 
not by any other person, whether officer of state, 
guardian of the poor, inspector of police, or 
anything else. This proposal leaves every 
man and woman absolutely free to accept or 
reject the offer of Government assistance in en¬ 
abling him to provide for himself, at once 
securely and cheaply, just such an old-age 
pension as he himself thinks he wants ; and 
that especially commends the proposal to my 
mind. 

It was made public in a letter addressed to 
The Times on September 3rd by Lord Avebury, 
Sir Alfred Lyall, Sir Arthur Clay, Sir William 
Chance, Mr. Bail ward, Mr. Mackay, and my¬ 
self; and as I cannot presume that all here 
have read it, I must ask leave briefliy to repeat 
its main features. It is founded on the pre¬ 
cedent of the system established as long ago 
as the year 1819 by an Act of the 59th year 
of George III., and still in force under an Act 
of 1896, the 59th year of Queen Victoria. 
Under these statutes the Government receives 
money from friendly societies for the purpose 
of investment upon the condition that it guat* 
antees the society a fixed rate ot interest so 
long as the person lives whose life has been 
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insured by the society in respect of the 
ih<>ney so invested. Our proposal is simply 
to extend that plan to payments made for 
the purpose of insuring an old-age pension, 
and to accumulate such payments during the 
vtrhole continuance of such insurance at a 
rate of interest exceeding that earned by the 
Government on the money. 

This arrangement would render necessary 
a vote by Parliament each year of the amount 
of that extra interest, but as the claim would 
arise out of an express contract with the pur¬ 
chasers of the pensions, and would be for the 
excellent purpose of assisting them to obtain 
those pensions and rendering such pensions 
absolutely secure, there need be no fear that 
Parliament would ever hesitate to vote the 
necessary amount. It would not now, or for 
many years to come, exceed the 2| millions of 
money which the Chancellor of the Exchequer 
proposes to devote to this purpose, for if the 
extra interest were i per cent., it would not 
call for millions until a capital fund of 
225 millions had been raised. This small con¬ 
tribution by Parliament would, however, be a 
substantial gain to the purchaser of the annuity. 
Take, for example, the case of a man who, 
beginning at the age of 20, contributes £1 a 
year for a pension to begin when he is of the 
age of 65. 

Now ;^i a year is only a little over 4d. a 
week, or two-thirds of apenny a day—one-third 
of the cost of a pint ot beer a day. Yet if the 
Government earned only 3 per cent, on its 
investments, and Parliament voted nothing, 
that £i would ensure a pension of 8s. a week 
after 65. If Parliament voted i per cent, extra, 
raising the rate of interest to 4 per cent., the 
pension would be ns. 4d. a week. If the pen¬ 
sion were not to begin until he was 70 years 
of age, it would be at 3 per cent. i6s. 2d. a 
week, and at 4 per cent. £i 3s. 8d. a week. 
So that the proposed grant of additional in¬ 
terest by Parliament is a substantial benefit to 
the pensioners, and is quite equal in point of 
fact to the contribution which the German 
Government makes to those who subscribe 
under its much le&ts liberal scheme. 

Although we refer to a year as an illus¬ 
tration of the manner in which our proposal 
would work, it is not intended that there 
should be any fixed or periodical contribution 
exacted from subscribers, but we would allow 
every man or woman to pay ^what sum he 
thinks fit, whenever he can. afi^rd it, and to 
obtain the pension corresponding to the sum 
which he pays at whatever age he may fix for 


himself. Again, although this scheme would 
be very convenient to the friendly societies, 
enabling them to act as agents for the Govern¬ 
ment in collecting contributions and distri¬ 
buting pensions, it is in no way restricted to 
members of those societies. Other working 
men^s societies, such as trades unions, co¬ 
operative societies, and working men’s clubs, 
might collect contributions and distribute 
pensions in the like manner. Indeed, no person 
need belong to any society in order to obtain 
the benefit, as any person, whether a member 
of a society or not, might buy the pension 
direct from the Government. No doubt some 
limitation would have to be devised that would 
prevent rich men, or relatively rich men, from 
availing themselves of the Parliamentary grant 
as a speculation for their personal profit. The 
limitation we have suggested is £2 12s. a 
year, or is. a week, but that is a matter of 
detail which is quite open to further considera¬ 
tion. Provision might be made to enable a 
person receiving a small legacy or other wind¬ 
fall to pay for a few years in advance, and 
thus apply a sum to the best advantage, which 
would probably otherwise be wasted. It has 
been an objection to some other contributory 
schemes in which the co-operation of the 
friendly societies is an element, that Govern¬ 
ment would become responsible for the solvency 
and good management of these societies, a 
responsibility of which it has not the capacity 
to dwcharge itself, but no such responsibility 
would be incurred under this plan, as these 
societies would be mere agents. 

The other advantages of this plan may be 
summed up thus :—It is reasonable, it requires 
every member of the community to satisfy his 
or her own mind that the pension is worth to 
him or her the small sacrifice that would have 
to be made to secure it; it follows a precedent 
that has been well tried and been found to be 
successful; it is safe, because it is based upon 
careful actuarial calculations ; it is capable of 
indefinite extension ; employers may insure 
pensions for those they employ; parents for 
their children ; charitable persons for those 
they wish to help ; it is economical, for though, 
as we have seen, the Government supple¬ 
mental interest is equivalent to a substantial 
increase of the pension, it can be obtained by. 
a ii$pderate Parliamentary grant; it benefits 
the right persons, viz., those who show .a 
disposition to help themselves, and who by 
thek thrift have shown themselves worthy of 
thf^pension they- claim, and quite unlikely to. 
infuse it. 
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To these may be added that it has less risk 
of fraud than any other plan, since it would be 
to no man’s interest to understate his age, and 
so postpone the time of entering upon his 
pension, or to overstate it, and so increase the 
amount of his contribution. I do not propose 
to enter into questions of mere machinery, 
which will aftei wards have to be worked out in 
detail by CKperts, but as an illustration of the 
simplicity with which it might be worked, 1 
may indicate the plan which is in my mind. 
A table would have to be prepared, show¬ 
ing for each unit invested at each age the 
fractional pension which that unit would 
procure at a future age. The local societies 
would collect the money until it amounted to 
an even pound, and would then pay it over 
to the Government, receiving in exchange a 
card specifying the amount of fractional 
pension as shown by the table which 
had been purchased by that pound. For 
example, the ^ngle payment of £i by a 
man aged 20, would buy him, at 3 per cent., a 
pension of lOs. 4d. a year, or qd. a week, 
after attaining the age of 70; and at 4 per 
cent, a pension of ^^3 7s. 4d. a year, or more 
than is. 3d. a week. If, therefore, he elected 
to begin his pe^ision at 70, his card would 
specify the pensicfin of is. 3d. a week as having 
been already earned by the single payment of 
that £1, When, 'fe had saved another ;^i, he 
could bring or Vsend it with his card to the 
pension office, an^jiave his equivalent pension 
at his then fftge for that £i added to the 
amount marked on the card, thus increasing 
his pension by? each payment made. On attain¬ 
ing the age of’,70. all he would have to do would 
be to produce his^card and receive the aggre¬ 
gate of the wey^flcly sums specified thereon. To 
that he would have an absolute right, having 
paid the pur^iffiase money, and only received 
from the /Sovernment assistance by way of 
additional interest. If the contributor wished 
his pens.iofh to begin at 65, his single payment 
of Would earn him 19s. lod. a year at 3 per 
cent., 0 T£i I2S. qd. at 4 per cent., for the 
temajis^rofhis life. 

Oiir proposal is, of course, directed solely to 
the purpose of assisting every person to pro¬ 
vide Ipr himself an old-age pension at the 
che^p^st possible rate. That was made clear 
our original letter to The Times^ in which 
we said that it would be right to enact that 
portion of the money deposited with the 

bvernment should be withdrawn, except for 
the purpose of the actual payment of pen- 
|sions;*’ andluitther, thaf there must be no 


question of forfeiture,” that is, of depriving a 
contributor of the benefit of his past payments 
if he fails to continue paying, as is done by 
friendly societies and assurance companies; 
but that ** every sum of money that has been 
actually deposited with the Government must 
produce at the pensionable age the pension 
that is its calculated equivalent.” The contri¬ 
butions are made for the sole purpose of pro¬ 
viding pensions for old age. 

It has been made an objection to our pro¬ 
posals that we do not provide also a sum at 
death, and that a man who does not live to the 
pensionable age will get nothing. We have 
been asked, do his contributions lapse to the 
State } The answer is, No : they are applied 
to the purpose for which he paid them—the 
provision of an old-age pension. The whole 
of them is required for and absorbed by that 
provision. There is nothing left to pay a sum 
at death. Tf he wishes to assure a sum at 
death he must pay for that, either to a friendly 
society or an assurance company, or he may 
accumulate it for himself by putting money in 
the savings bank, or he may insure it with the 
Government, if the Government like to under¬ 
take that business also; but he cannot have it 
out of the money devoted to the special pur¬ 
pose of buying an old-age pension. You can¬ 
not eat your cake and have it too. Moreover, 
if there were any validity in this objection, it 
applies to all schemes alike, for in none is a 
sum at death provided for. 

Then we have been told that our proposals 
are a lottery. They are the very reverse. A 
lottery makes one man rich by chance at the 
cost of the rest. An insurance relieves all 
alike from the risk of being plunged by chance 
into poverty. Lotteries and insurance have 
nothing more in common than have theft and 
thrift. 

Then we have been told that members of 
friendly societies can insure old-age pensions 
for themselves on as good terms as we offer, 
and can make 4 per cent, for their money with¬ 
out troubling the Government. If that is so, 
we have only to congratulate them. No one 
will be under any compulsion to accept the aid 
of the Government, and those who are able to 
dispense with that aid deserve credit for their 
independence. But is it really so: can friendly 
societies in general count upon a continuance 
during a'long course of years of earning 4 per 
cent, on their investments without any loss of 
interest or of capital ? I am much inclined to 
think that the experience of societies will shosw 
that it is better worth their while to accept ike 



JOURNAL OF THE SOCIETY OF ARTS. 


Devimb§r 6, igofi 


iO 

^guarantee by Government with the sanction of 
Parliament of the security of their money, and 
vOf^an equal rate of interest during the whole 
continuance of the lives of their members, than 
rto insure the pensions themselves. 

Two more objections to our proposal may be 
mentioned, though they neutralise each other. 
It is said that few persons will avail themselves 
of it. That would only show that few persons 
are really convinced that they need an old-age 
pension. It is also said that it will be so 
attractive that it will induce people to buy 
pensions who could invest their money to better 
advantage, the answer to which is that each 
one must judge for himself. 

I As to those who earn hardly enough to live 
upon in the present, much less to save for the 
future, even for them our proposal offers some 
hope. Into most lives there comes at one 
ftime or other a gleam of sunshine, and our 
plan leaves every man free to avail himself of 
any such happy chance of securing something 
for the future. But the real remedy for their 
case is an increase of wages. No man ought 
to be called upon to take out of himself the 
value of a day’s work without receiving in 
return the equivalent of that which he has 
given up, and that includes not merely main¬ 
tenance now, but the means of securing a 
maintenance when working days are over. 
That, however, raises a large economic «and 
sociological question, which we cannot now 
discuss. 

Then there is the point that some years must 
.pass before pensions begin actually to be 
payable. As to this, we must see how much 
of the Chancellor of the Exchequer’s 2 J millions 
is left after paying for surplus interest, and 
how that can best be applied in addition to 
the contributions of those who at the starting 
of the plan are of the more advanced ages. 
fWe have indicated a method by which some- 
. thing of that kind could be arranged. Existing 
pension funds might also be taken over. 

Admitting, therefore, all the difficulties that 
surround the question, ‘^we respectfully submit 
that the plan we have sketched is less open to 
objection than any other, inasmuch as it pre¬ 
serves the obligation of the individual to 
contribute towards a provision for his old age 
^ acld encourages thrift, which we believe to be a 
wholesome and necessary discipline for the 
members of every economic society.” I am 
still irmly convinced of the truth of what I 
.wrote in 1390, ” that there is no other way of 
\prQviding for old age than by thrift, self- 
\denial, and forethought in youth.” ^Thepi^o- 


posals]we have "made go directly to encourage 
and stimulate these virtues, and that result is 
w^ell worth the small expenditure of public 
money which is required to carry them into 
effect. That expenditure will, indeed, be pro¬ 
ductive expenditure in the best sense of the 
word. 


DISCUSSION. 

The Chairman (Sir William Bousfieid),in opening 
the discussion, said that Sir Edward had made a very 
important contribution towards a discussion which was 
absolutely inevitable at the present time. It would 
be very unlike Englishmen to pass a great national 
scheme affecting their finances and social position 
without seeing where they were going. The subject 
was most diffict4t, and one which was of the first im¬ 
portance economically— economical not only as rela¬ 
ting to finance, but as toils effect upon the society in 
which one lived. Everybody was anxious that it 
should not be said of the proposal for old-age pen¬ 
sions what President Roosevislt had said ot 
Socialism, that it was an attei^ipt to put laziness, 
thriftlessness, and inefhciency on a par with industry, 
thrift, and efficiency.” Sir Edward’s paper was a 
conservative one, in the respect that it aimed at aiding 
those forces in society which were the most valuable, 
and which had done most to promote the well-being 
of the great industrial classes in their attempt to pro¬ 
vide what was required by the ordinary working man 
and his family. If Sir Edward's proposition were 
accepted, it would mean that f lendly societies would 
be strengthened, that they would r^ot be pushed out 
of the work which they were endeavouring to do. but 
helped in it. He (the.Chairman) was very sorry to 
hear from Sir Edward that alreaciy the agitation 
(os old-age pensions had had some effect in dimin- 
ishiflg their work and the numbers of those who 
were joining the societies. The dev'ser of a scheme 
such as the author’s was under a certain disadvantage. 
Sir Edward had put forward certain propositions 
moat clearly and comprehensively, bvt in putting 
them forward he was in the position of one who had 
given examples which anight specially be criticised. 
In the great deal of talk which had been he^.rd about 
old-age pensions, no attempts had been mrde to deal 
with the question of the details of the scheme; it 
was assumed that it was a thing which was wanted, 
but it was impossible to critit:ise a nebulous and 
vague statement of a wish. It was only when any¬ 
one came into the open, as Sir Edward had done, 
and gtve details that it was possible really to criticisn 
any proposition. He himself very largely agreed 
with the paper, i^the did not-see ivhy, if a scheme 
was formed and carried into effect, compulsory pay¬ 
ment' on the part of the person who woidd reedve i 
puuiion should not be introduced, Compislsnxy payv 
molt was the emence of the German i^stem, and hr 
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was not at all sure that if ever the matter was 
threshed out, and a scheme formulated, there would 
not be some part of it relating to compulsion. The 
propositions already put before the public were very 
wide and numerous; there were contributory and 
non - contributory schemes, schemes for universal 
pensions for all persons of a certain age or limited 
to special classes of persons, or persons who showed 
certain kinds of conduct in the past; and there 
had been Royal Commissions and Parliamentary 
Committees on the subject. With regard to the 
universal schemes, he thought it was now almost 
admitted that, fhough they might be called universal, 
they would not be so in practice. When Mr. Charles 
Booth, who had promulgated a universal scheme, 
which was the most popular, suggested that it should 
be restricted by making those who were to receive 
pensions stand in a long queue, waiting perhaps for 
hours to be paid, thereby excluding persons of a 
higher rank who would not undergo such indignity 
or trouble, it could be seen to what extent the 
supporters of such a scheme had bfeen driven 
to bring it within any kind of practicability. 
There was, be thought, an almost universal feeling 
that there must be some form of restriction, and, of 
course, that brought the universal scheme very near 
to the scheme which was a restricted one; and it was 
quite possible that if ever the conclusion was reached 
that a scheme was absolutely necessary, and that one 
must be devised, it might be a fusion of those two 
schemes. Mr. Chaplin’s .scheme for the deserving 
poor created very great difficulty. How were the 
deserving poor to be discriminated ; how were they 
to be settled } Was it to be done by a public 
authority elected by the ratepayers, or was it to be 
done by a great army of State officials } He ventured 
to say in whatever w'ay it was done there would be 
dissatisfaction on the part of the classes which more 
especially benefited by the pension. All that went to 
show how many difficulties had to be met before a 
satisfactory solution of the question was arrived at. 
There was the question also of the amount of the pen¬ 
sion. Experience in Australia and New Zealand went 
to show that the smaller pension which was accepted at 
first by the working people was not likely to be ac¬ 
cepted by them in perpetuity, and the amount which was 
paid originally by New Zealand has now, he thought, 
been doubled. After all, the matter was a question of 
cost. Although many might feel that it would be 
a great danger to the independence of people if pen¬ 
sions were given to all alike, whether thrifty or non- 
thrifty, yet it was the question of cost which would 
eventually cause the matter to be settled. Parliament 
was not likely to accept any scheme of which they 
did not see pretty clearly what the cost was likely to 
be in the fixture. He would like to give a few figures 
in connection with Denmask, showing how very much, 
within a comparatively short time, both the number 
of pensioners and the cost of the pension had in¬ 
creased. Denmark was in some i aspects like Eng¬ 
land—>they had a Poor-law of their own, and the 
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payments under that Poor-law, which were at the 
first moment somewhat decreased, had begun to 
rise again and now stood at a higher figure than at 
the commencement of the system of old-age pensions. 
In Denmark the number of pensioners in 1S93 was 
43,826; in 1905 they had risen to 66,878, while the 
cost had risen from 2,557,000 kroners in 1893 tq 
7,193,494 kroners in 1905. The fact was that ex¬ 
perience had shown that people would arrange their 
circumstances .so as to becDme eligible for an old-age 
pension, and, therefore, it was absolutely necessary to 
count from the heginning'-on^an'increase of cost on 
tbe original amount. It was not possible to deal 
with the question in a scientific society as a matter of 
politics, nor was it possible to deal with it as a matter 
of sentiment. Neither had they had to consider 
whether the principles upon which society was 
organised ought to be changed, but what under tbe 
present condition of affairs it was possible to do with 
tbe demand for old-age pensions. 


Mr. H. W. Wolff thought that if a State-aided 
scheme of old-age pensions was to be established, the 
author’s was the best. Sir Edward, however, was 
wrong in stating that no experience of such a scheme 
had yet been obtained in France, because the first 
year’s results of the law passed in 1905 had just been 
published, which showed that 341,000 people had 
been assisted at an expense of 70,000,000 francs. 
That scheme was not in the form of a State pension, 
the burden of the payment being thrown upon the 
parishes, which found it a very heavy one. So far the 
pension bad been 15 francs a month, which he did 
not thiuk the people m this country would be satis¬ 
fied with. There was now a measure before the 
Chambers which proposed to place the buiden upon 
the State instead of upon the parishes. He entirely 
agreed with the author’s statement that once a 
scheme was begun it could not be stopped, and 
that was exactly what had occurred in Germany. 
He had made a thorough study of the German 
old-age pension and working man insurances cbeme, 
having interviewed the employees and the employers, 
and both found it a very great burden, and very irri¬ 
tating, as the author had slated It was openly ad¬ 
mitted that if tbe question had been put to the people 
themselves, they would have declined to enter into 
such a scheme. For that reason it was absolute non¬ 
sense to say, as it was said some months ago at a 
Conference, that it was a co-operative scheme. Both 
in Germany and in Denmark the pension was very 
small, and he did not think the people of this country 
would be satisfied with such an amount. It had the 
further disadvantage that a grea" amount of money 
was withdrawn from productive purposes, and accu¬ 
mulated in the coffesB of the State. Unfder that h'ead 
alone, in 1902, 50 million sterling was accumulated in 
Germany, and the officers of the provincial depart¬ 
ments had told him that they really did not know 
what to do with the money, until they "discovered ^ 
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means for its employment, which he did not think 
the Chancellor of the Exchequer and Sir Edward 
would consider quite safe, namely, that it was 
oised for the erection of working men's dwell¬ 
ings, the acquisition of small holdings, and 
•similar purposes. He believed the principle was 
•quite safe, although the people of this country 
would not hear of such a plan being adopted. He 
disagreed with the Chairman's hope that compulsion 
would be introduced, because from his experience of 
Germany and Denmark it led to a considerable amount 
■of trickery and fraud. In a paper written by the direc¬ 
tor of the Poor Relief and Hospital Administration, 
for part of Copenhagen, on the subject of Danish old- 
age pensions, that statement Mras borne out, and it was 
further said that the law had to some extend defeated 
its own object by becoming less beneRcial to the class 
of people it was intended to benefit. Exactly the 
^ame thing had happenad in Germany. The Chair¬ 
man had stated that compulsion would make the 
scheme universal, but the contrary was the fact in 
Germany. Some years ago one man in four escaped 
the compulsory payments, but the margin had now 
been reduced by the creation of a large staff ot 
inspecting officers. Nevertheless, a great number 
still escaped. He found from the returns for 1904 
that about a million people were drawing old-age 
pensions of a year, and that 13,700,000 people 
were insured. The total number who ought to be 
insured according to the return was 14,500,000, but 
the return for 1893-4 showed that then 15,500,000 
were in that category, of whom only 11,000,000 
were insured; io that he thought the figure would 
be nearer correct if it were 16 or 17 millions, out of 
whom 13,700,000 were insured, and 1,000,000 of 
whom were drawing a pension which could not by 
4Uiy means be called sufficient. Any scheme which 
might be adopted in this country would be different 
from either the German or the Danish, but in prin¬ 
ciple it would more or less correspond to them; but 
he believed that once the paths of self-help were 
departed from, and people relied upon benefactions 
from the State, the same abuses would have to be 
dealt with and very similar results obtained. 

Mr. T. Oxley disagreed with the authot's view that 
nobody should be entitled to participate in old age 
pensions unless he was able to pay something. 
He had a large experience of trades unions, and 
found that in years of trade depression a large 
number of members was lost simply because they 
were unable to keep up their contributions, and it 
would therefore be entirely wrong to deprive working 
men of penddns simply because they were unable to 
cohtribttte towards them. Looking at it from the 
Socialist point of view, he contended there were 
nSHions of workers who found the wealth which 
enabled capitalists to live in a state of comfort, and 
lie iheiefore considered it was cdVright that those 
who lived in a state of affluence through the labours 
4 i( the workers ahould be made to conmbute towards 


pensions for them when they reached 65 and were 
unable to keep themselves. A working man with 
four or five children was not able to spare anything in 
the way of a contribution to old-age pensions, 
especially when he was liable to be frequently out of 
work. 

Mr. W. H. Beveridge disagreed with Mr. 
IVolfTs statement of the condition of affairs which 
existed in Germany under the State pension scheme. 
While in Germany in the autumn he had several 
conversations with big employers of labour, and 
found there was no such disgust or desire to get rid 
of the expensive system to which Mr. Wolff-had 
called attention. In his opinion it was necessary to 
keep the German and Danish systems distinct, be¬ 
cause the latter was discriminatory, which encouraged 
lying, while the German system was compulsory. He 
thought the compulsory system worked in a straight¬ 
forward manner, because it did not worry either the 
workman or the employer; and he could not imagine 
that such a system, if established in this country, 
would be in any way impossible or break down. 
The reason which made him desire to see such a 
system was that somehow or other everybody 
would be provided with an old-age pension. The 
paper provided for those who were willing to help 
themselves, but did not say anything about those 
who were thriftless and did not consider the future. 
It was not like provision for unemployment or 
sickness, because if such provision was made it 
encouraged people to be unemployed; but it was 
impossible to encourage people to become old, 
because they become old without encouragement. 
He thought everybody would agree that an attempt 
should be made to prevent old people from starv¬ 
ing to death, and to do that they would cheerfully 
pay the extra expense involved. The only question 
was whether it should be done by general taxation or 
a compulsory contributory scheme. Personally he 
favoured the compulsory scheme, because he did not 
like people getting into the habit of looking to the 
State as a Lady Bountiful who would provide them 
with everything. He did not know, however, that it 
was necessary to introduce a compulsoiy contributory 
scheme at first. The scheme might be started by 
giving a grant to the people who made voluntary con¬ 
tributions in order to see how far encouragement 
would go, and then subsequently deal with the utterly 
thriftless and poor people by compulsion; just as in 
Germany if the workman did not imuire voluntarily he 
was insured compulsorily. He did not think the 
people in this ^untry ought to be frightened by «ny 
mere horror of German methods, because if sod^ 
reform was wanted there must be regulation or the 
country would go to pieces. 

' Mr. Edward Slade stated that he was 73 years 
of 'age, and'was exceedingly sorry to find that under 
author's scheme he would be debarred fmm 
lotting a State old-age pension, becauee he emdid not 
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pay the £ 1 and obtain the small annuity from it. He 
4 id not think that men who were not thrifty ought to 
be treated in the same manner as those who were ; 
and differed entirely from the view that was often 
taken, that the State should provide for those who 
were not thrifty enough to look after themselves. 

Mr. Gbokgb King. F.I.A., thought that every 
acheme which was put forward with regard to old-age 
pensions raised difficulties that were almost insur- 
anountable. Two schemes could be discussed ; firsl, 
the contributory scheme, supported by Government 
subsidies; and, secondly, the universal scheme 
of giWng to everyone without contribution. He 
thought the author's scheme, with certain vaiiations, 
oame under the ffrst heading. While everybody longed 
for a satisfactory scheme of old-age pensions, he 
thought it was the duty of those concerned to find 
out how the difficulties could be overcome The 
contributory scheme did not reach the poorest, 
because those who could not afford to make con¬ 
tributions were left out. The contributory scheme 
would provide a certain class of old age pensions 
which were very useful in their way, but it would not 
get rid of the agitation which was always going on for 
'uni\'ersal old-age pensions. Under the author’s 
scheme, there was a Government subsidy of the 
guaranteed rate of interest, but taxes would have to 
be imposed to raise the subsidy, and those taxes 
would be imposed on the poorest who could not con¬ 
tribute to the scheme. Then no limit had been 
fixed. He thought that generally there must be 
a limit to such a scheme, to the effect that 
a man earning more than so much a week would 
not benefit, but a difficulty was there created 
that those just above the line, who would not 
benefit, had the heaviest burden of taxation on 
them, and schemes which had a limit to them dis¬ 
couraged thrift above a certain point. Many schemes 
were placed before Lord Rothschild’s committee, on 
which both the author and himself sat, but they all 
had to be discarded; and he was afraid that if Sir 
Edward s scheme had been brought before that com¬ 
mittee it would have found its way into the same 
basket. He did not see bow the contributory scheme 
could apply to the present generation. An elderly 
man was too old to begin to contribute, although he 
had work before him to do; and he was afraid Sir 
Edward had not sufficiently faced that difficulty. 
The first difficulty with regard to the universal scheme 
was its great cost. Another difficulty which he 
thought ihe trades anions and industrial classes had 
not yet faced was that at the age of 65, or whenever 
the pension began, there would be a subsidised 
class created^ which would compete successfully 
with the rest of the industrial population in 
the labour market, which would tend to 
bring down the rate of wages. The industrial 
classes wonl 4 *iiot allow that to go on, and would say 
that those who were drawing old-age pensions, how- 
and hearty they might be^must cease work. 


If able-bodied men and women (because women could 
not be left out of the question) were forced to be idle, 
an idle class who could not employ their time would 
be established, which would be bad both for them 
and for the community. Then there were the wastrels 
who would take their pensions on the Monday, spend 
them in the public house on Monday night and want 
relief on the Tuesday. In that respect he thought 
the universal scheme opened up veiy grave difficulties. 
If the author’s scheme was largely adopted, another 
difficulty which would have to be faced was the thou¬ 
sands of millions sterling wh’ch would have to be^ 
invested, and that would entirely disorganise the 
money market. The fact also bad to be borne in 
mind that the present generation were not touched 
by the author’s scheme, and would have to be 
dealt with in another way; and be thought 
that was a far larger problem than Sir Edward 
seemed to suggest. He doubted very much, how¬ 
ever, whether the scheme would be successful, 
because in old-age pensions distance did not lend 
enchantment to the view. His own view was that 
very few would take advantage of them, and that the 
problem would still be before them. Sir Edward 
had given the estimated cost of old-age pensions, 
based on figures worked out from tables and a gua¬ 
ranteed fixed rate of interest; but were the Govern¬ 
ment to guarantee a fixed rate of mortality ? Actuaries 
knew that the rate of mortality In the country was 
falling, and, consequently, that the cost of old-age 
pensions starting at any age was increasing. If the 
pensions were fixed upon the rates existing at present, 
it wjs very likely that 20 or 30 years hence huge 
deficiencies would be found in the pension funds. He 
put that forward as a difficulty which had to be 
surmounted if such schemes were to be adopted. 
Shortly after Lord Rothschild’s committee sat, he 
(the speaker) read a paper on the subject of old age 
pensions before the Insurance and Actuarial Society 
of Glasgow, and he there put forward what 
seemed to him then, and what .<>eemed to him 
now, to be the only feasible scheme. He could 
not help thinking that the only feasible way was a 
development from the present Poor - law system, 
which should be changed so as to remove the stigma 
at present existing on those who were forced to use 
it. He thought that those who were past work, 
whether they were 50, 70, or 80, should ha\’e out-door 
relief if they were able to make proper u^e of it, but 
it should not be called out-door relief but old-age 
pension; and that those who could not make satis¬ 
factory use of such relief should not be sent into 
workhouses but into homes. He could not help 
thinking that by having a natural development from 
the Poor-law, not only the most satisfactory but the 
cheapest form of old-age pensions would be provided. 
It was quite true that at the present time all classes 
bad a great horror of the workhouse, but be did not 
think it was past the skHl of man ta^devise a plan for 
rem^ying that state of affairs, and thus solving 
the difficulty. 
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Mr. A. C. Hawlings was very sorry to gather 
from the author that it had been forced upon him 
that State old-age pensions were necessary. He 
(the speaker) had a large experience of f'riendly So¬ 
cieties in Great Britain, amongst which for years past 
the impression had been slowly but surely growing 
that voluntary thrift organisations would solve the 
question so far as the thrifty classes of the country 
were concerned. The suggestion had been made that 
the poorer classes were unable to contribute, but it 
was a startling fact that it was found in the friendly 
society world that the strongest branches were in 
agricultural districts, amongst the poorest class of 
men whom one could least expect to save. Friendly 
society men naturally thought it would be a very bad 
thing for the thrify classes if State age pensions in 
any form were adopted. Referring to Mr. King's 
remarks with regard to out-door relief his own ex¬ 
perience of late years was that since relief had been 
made more easily obtainable and the workhouses had 
been made more comfortable the working classes were 
not looking at them with the same horror that they 
used to in old days. Unfortunately it had the tendency 
to make sons and daughters say to their parents 
It’s not so bad. dad; you might just as well go into 
the home,” and thus avoid the natural responsibility 
which rested upon them. If the scope of Poor-law 
relief was enlarged, it would act very adversely so far 
as true thrift and the responsibility of relatives was 
concerned. It appeared to him that the great diffi¬ 
culty in connection with the author’s scheme, was 
that it was well-known from experience that volun¬ 
tary deferred annuities in any form had not been 
successful up to the present. Young men and young 
women could not be led to think that they would live 
to a time when they would require old-age pensions, 
and that was the weakest link in the author’s chain. 
He also disagreed with Sir Edward’s statement 
that friendly societies could not earn 4 per cent, in¬ 
terest, as many friendly societies were earning that 
6gure, and sometimes more. A well-known society, 
consisting of nearly a million members, had com¬ 
menced a scheme of old-age pensions, a resolution 
having been passed propounding a scheme by which 
every member joining would secure to himself, as 
one of the benefits which he had paid, an old-age 
pension commencing at 65. He would receive sick 
pay up to 65 in addition to the usual insurance 
benefits; and at 65 the claims of sick pay would 
cease, and in the place thereof an old-age pension of 
5s, a week be substituted. The actuaries had informed 
them that }d. a week, commencing at age 18, in 
addition to the present contribution would be 
kttfficient to provide that pension. Some districts of 
the society had already commenced the work 
voluntarily—for instance, in Sheffield and Colchester, 
with great success. Friendly society people felt that 
if a privileged pauper class was constituted by the 
State it would be unfair to the thrifty classes 
generally of the country, ^hey thought that those 
who tried to provide for themselves ought not to be 


taxed in addition for persons who did not attempt to- 
provide for themselves, and who were to have an old- 
age pension on arriving at a certain age. He had 
been particularly struck with the statement made 
with regard to Denmark and Germany that there 
were a large number of persons awaiting the 
pension age who required help; they obtained charity 
in some form or other and had to be helped to subsist 
until the pension age arrived. That opened a very 
wide door for consideration as to what was to done 
for the men and women who were practically destitute 
and had not reached the pension age. With regard 
to trade unions he thought their sickness benefits and 
old-age pension funds were a fraud, because they were 
not kept separate; they were tied up with the war 
chests for fighting their battles. 

Mr. Otley, interposing, said that the statement 
was incorrect. 

Mr. A. C. Rawlings thought that his statement 
was right. He was quite willing to admit that trade 
unions had done a splendid work in the past wi.b 
reference to thrift principles generally in getting 
the Workmen’s Compensation Act passed, and so¬ 
on, but it Ikad made it difficult for men over 40 
to get work, so that a seiious condition of affairs^ 
would exist during the peiiod between 45 and 65. 
There were many who belies ed that from the present 
time onwards the friendly societies and thrifty 
classes of the country would themselves solve thr 
question of old-age pensions, although they knew 
they could not deal successfully with the unfor¬ 
tunate men and women who were unable to take- 
advantage of voluntary effort. 

Mr. George Dryokn said that statistics proved 
that not more than 5 per cent, of members of 
friendly societies were over 65 years of age; and 
he thought that if every member at present paid 3d. 
a week it would be ample to pay 5s. a week old-age 
pension for all members as soon as they attained 
that age. In his opinion the present rate of taxation 
was so high that it was almost impossible to impose 
fresh taxation to produce the necessary funds to pay 
State pensions to all people who arrived at 65 years- 
of age. 

The Chairman, in proposing a vote of thanks te 
the author for his interesting paper, thought the 
trend of the discussion had been that the difficulties 
in the way were enormous, and no solution of them 
hid been pointed out, Mr. King mentioned anumber 
of methods, and in the end condemned them all; but 
k was a hopeful sign to find that members of friendly 
fliodetiea bad stated their unabated confidence that 
they could deal with the question if they were only 
aliow^ to do so. He thought that was the keynote 
which ought to be struck in England at the present' 
rimettheoauselt would be a most disastrcms thing 
in dk&ult of findiog a good method, seme political 
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partj% for iht | urpose of obtaining votes at an elec¬ 
tion, devised a scheme and carried it through Parlia¬ 
ment without knowing where it would go. The 
most healthy elements of the population should be 
strengthened, and also those who had made the 
English friendly societies the admiration of the world 
in dealing with the less satisfactory element; and 
then they might look forward to the probability that 
England in a century’s time would not be more 
demoralised than it was at present. 

The ote of thanks having been carried unani¬ 
mously, 

Sir Edward Bra brook, in reply, said he hoped 
Mr. King did not think he had retreated from the 
position they both occupied when they were members 
of Lord Rothschild's committee. He quite admitted 
that his scheme would have been condemned by that 
committee, just as all the others were, but it was 
proposed as being the one least open to objection of 
all the schemes of which he was acquainted, and not 
as a thing desirable in itself. He bad been proceeding 
entirely on the assumption that old-age pensions of 
some sort would have to be brought forward, and he 
proposed his scheme as the least open to objection. 
With regard to the principal objections that had been 
made to it, everything must have a beginning. If his 
scheme were commenced immediately, some time must 
elapse before a considerable number of persons were 
entitled to pensions under it. There must be many ways 
in which those who were not entitled to benetit under 
the scheme might obtain relief in some other way. He 
was inclined to think that the hint thrown out by 
Mr. King as to some kind of modification of the 
Poor-law might be a very advantageous way of 
dealing with existing claims ; but, of cour«se, the 
mainstay of the hopes and expectations of the work¬ 
ing classes of the country must be in their own thrift 
and exertions. Whether the scheme was adopted of 
handing over the money to the Government for 
investment, or the preferable scheme of invest¬ 
ing it themselves, the thrifty class must look to 
themselves for theii own salvation. He was dis¬ 
appointed to hear those who spoke on behalf of 
trades unions referring to the working classes as 
being helpless in that respect, and subject to 
disabilities. That was not the tone which, in his 
opinion, they should adopt. They ought to say that 
working men were able, by their own exertions, to 
provide for themselves, and if for any reason they 
were unable for a time to do so, there was something 
which needed remedying. Working men ought to 
be able to realise wages which were sufficient to 
provide for themselves now and in the future, and if 
they oould not, they ought to know the reason. 
He, Uierefore, did not foQow the argument that his 
scheme would leave persons without any help who 
were not able to provide large sums. He suggested 
that aHy sum that any person had to invest, might be 
invested in that manner $ he did not ask for a regular 


contribution, but would gi\ e every man the oppor¬ 
tunity of investing just as much or as little as he 
chose. On the whole, he had been very much grati¬ 
fied with the discussion, because it showed how very 
large a body of intelligent opinion was still averse to 
any general scheme of old-age pensions, and that a 
very much sounder view was taken by the audience 
than that adopted in organs of public opinion which 
had advocated wholesale pension schemes. 


JAPAN: 

ITS FISHERIES AND AGRICULTURE. 

Fisheries. 

Two monographs by Sir F. A. Nicholson on the 
fisheries and agriculture of Japan, have just appeared 
from the Madras Government Press, being the fruit 
of his recent deputation to Japan to report on these 
industries. Both play very important parts in Japanese 
economics, for the nutriment of the people is practi¬ 
cally confined to vegetable food and fish, meat and 
dairy products being in general unknown, hence the 
necessary complement of agriculture is the fish supply. 
From time immemorial fishing has been universally 
practised on the 13,000 miles of coast which fringe 
the 116 islands of the kingdom. The fisher folk 
number about 5,000,000, or slightly over 10 per cent, 
of the aggregate population, while the gross value of 
the fisheries for the whole of Japan, except Formosa, 
and including fish, .shellfish, seaweed, manure, and 
the additional value obtained by manufacture, averages 
annually 750,000. Statistics apart, it is clear the 
industry is of vast importance, and amounts to an 
annual catch of at lea.st 30 lbs. a head. On the 
whole, Dr. Hugh Smith, of the United States 
Fisheries Department, remarks:—The fisheries of 
Japan are less valuable than those of several other coun¬ 
tries, but they take first rank over those of all nations by 
reason of various special facts, viz., the number of per¬ 
sons directly and indirectly making a livelihood from 
the industry, the quantity of products annually taken 
from the water, the ingenuity and skilful character of 
the fishing appliances, and the extent to which agri¬ 
culture and utilisation of products have been carried. 
Particular danger and difficulty attach to Japanese 
fishing owing to the typhoons of summer and storms of 
winter. On an average 1,300 boats are lost per annum, 
while the climate is severe, especially in the north, 
where the herring, cod, and other fisheries are carried 
on, and where (^.^. in the fishing centre of Hokkaido) 
bitter weather with abundance of ice and snow pre¬ 
vail for many months. The fishermen are a hardy, 
venturesome race, who habitually go out many miles 
to sea in frail pinewood boats, mostly of no structural 
strength, small, wholly undecked, and without sheltet 
save that of mats for the crew, and of very defective 
sailing powers. The Japanese navy is largely manned 
^m men of this class^ and with their hardihood is 
coupled an admirable facility for grasping new method* 
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in tbeir own industry and elsewhere. As a rule the 
fisher folk are very poor, and usually indebted for 
working funds to capitalists; but they have groups 
of neat cottages instead of filthy hamlets too often 
seen elsewhere, and under the law which makes 
education universal, they are educated like others of 
the community, and able to profit by the teachings 
of the fishery schools, associations, and experimental 
stations. 

Up to the time of the Restoration, the fisheries 
remained in their primitive condition, but after that 
there came an immediate change, and foreign methods 
were arranged to be studied with great care and 
system. One result was the establishment of a 
thoroughly equipped bureau within the Department 
of Agriculture and Commerce to deal with marine 
products. A Fishing Society, a private association 
of wide and practical scope, was also founded in 1881, 
and has attained a large membership and great useful¬ 
ness. Conferences, local research, and experimental 
stations followed, these last resulting in improved 
boats, nets and lines, preservation and transport ot 
fresh fish, pickling and smoking, canning and 
bottling, drying fish, and the culture of numerous 
breeds and genera. An Imperial Fishery Institute 
has also been founded, and was taken over by Govern¬ 
ment in 1807, and this has been instrumental in pro¬ 
viding a body of well-trained experts. Among various 
products won from the Japanese seas may be men¬ 
tioned iodine, coral (which previously to 1867 was 
obtained from Italy), and pearl-shell, used in inlaying 
lacquer and in many other forms of ornamentation and 
industry, and exported in vast quantities to China 
and European countries. Among these the pearl 
oyster and sea-ear (Haliofis gigantea) is well known 
and is not only exported but also worked up in the 
form of a large pearl-button, and stud industry, from 
the small shirt button to the large, irridescent button 
an inch in diameter; the total weight of shells in 1904 
was 4,000,000 lbs. Pisciculture applies particularly to 
salmon, which are plentiful in Hokkaido (the northern 
island), the edible oyster, pearl uyster, the snapping 
turtle, carp, eels, and gray mullet. Various interesting 
information regarding these different species is supplied 
by Sir F. Nicholson, but detailed notice is scarcely 
possible here. There is no doubt, however, that the 
data derivable from the experience and attention of 
the Japanese is worthy of attention in other parts 
besides India, for whose purposes the present mono¬ 
graph was primarily undertaken. 

Agriculture. 

Sir F. A. Nicholson's monograph on agriculture in . 
Japan is naturally more complicated and far-reaching 
than that on fisheries, mainly owing, of course, to the 
number of important auxiliary subjects into which so 
wide a topic ramifies. A brief notice, therefore, must 
here Suffice. At the outset, the author observes that 
III Japan one sees n country tindeit petite culture^ 
whidi many centuries deliberately Isolated herself 
fxnm the outer world, and Obtained :aH its supplies 


from its own resources. The arable area is extremely 
small and its population relatively large, yet it has fed 
this population satisfactorily, has reared a sturdy race, 
has paid very high rentals to a non-labouring or 
leisured class, has kept its soils not only unexhausted 
but fertile, and has done all this without imported 
food or manure, almost without cattle, and wholly 
without any mineral or artificial fertilisers. The ex* 
planation of this is to be found in the manuring and 
tillage system necessarily adopted, the utilisation of 
all waste (in matter, space, and time) as well as 
persistent, dogged, strenuous labour. The Japanese 
climate is peculiarly suited to agriculture, except in 
the colder parts of the north, the seasons being 
favourable and very regular, while the considerable 
rainfall, general moisture, and abundant sunshine 
enable rice, the mainstay of Japanese food, to thrive 
luxuriantly, as well as tobacco, maixe, sweet potatoes 
and cotton. The gross area of Japan proper, omitting 
Formosa, is 94 million acres, of which the greatest 
part is mountainous and hilly. About 13^ per cent, 
of the aggregate was arable land under cultivation in 
1905; the remainder is mostly uncultivable. In the 
south almost every foot of the valleys has been already 
levelled and cultivated, while the hill sides are terraced 
in little fields, often to their tops. The crops on this 
small area, plus fish from the sea and some poultry 
and eggs, practically feed the whole Japanese nation, 
for meat, milk, butter, and cheese are not articles of their 
diet, while the imports of foodstuffs in one year would 
not feed the country for two weeks. The population 
thus subsist on an area of 0*267 acres per head, an 
area which for a self-contained nation appears to be of 
unparalleled minuteness. Yet the Japanese are the 
reverse of starved, they are particularly strong, sturdy, 
and well-nourished ; begging is hardly existent, and 
emaciation not visible. The value of crops in 1902, 
viz., cereals and all other food crops, silk, tea, and 
straw to the extent of 16 424,584 crop acres, is given 
as 960,000,000 of yens, or about 96,000,000 sterling ; 
in this are included silk, tea, and straw, the remaining 
ordinary crops being valued at ^76,000,000 sterling. 
A good many of Sir F. A. Nicholson's notes are 
devoted to a full dissertation on the system .of 
manuring in Japan, which is very careful and 
exhaustive: details of this are not requisite here, 
but there is no doubt that it is one of the most 
powerful agents in the great success of Japanese 
agriculture^ The forests of the country form 
another remarkable and important feature. These 
cover more than 59 per cent, of the whole area of rim 
empire, and special rules have been made from time 
Immemorial for the preservation of woods and forests, 
the protection of the headwaters of rivers^ the 
hindering of landslips and avalanches, the production 
of timber and firewood, and the conservation of 
valnable treesK The total forest area is divided into 
State, Crown, and private forests, consisting of 30*4, 
3%and t8*S,million acres respectively.^ From the 
iMttnamed riie cultivators draw large stores of herb* 
.<;«rge*«iid vegetable matter as green maunre 
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fields, wood for implements and fuel, and timbei and 
firewood for sele. 

As in the case of fisheries, the Japanese Govern¬ 
ment have directly fostered agriculture by the 
establishment of a comprehensive and expert agri¬ 
cultural department under a Minister for Agriculture 
and Commerce, by experimental stations, agricultural 
schools, lectures and teachings by a chain of 
agricultural associations and diverse other stimuli. 
These various institutions are reviewed in detail, and 
their results during the past twenty years are 
pronounced as both marked and fruitful. 


TURKISH EMERY STONE. 

The district of Smyrna, together with the island of 
Naxos, practically monopolise the world's supply of 
emery stone. According to the American Consul at 
Smyrna the mineral is found in masses, principally 
embedded in limestone, and there appears to be no 
properly defined rule respecting its occurrence. All 
the emery mines in Asia Minor actually at work are 
situated two hundred miles south-east of the city of 
Smyrna. The quality of this emery as a rule varies 
with the mountain range in which it is found. Ex¬ 
perience has taught thus far, that the mines situated 
near Smyrna have produced the best emery for polish¬ 
ing purposes, while those farther away have given the 
proper quality for “wheel” manufacturing. The 
difference which exists between these two grades of 
emery is simple, namely, the quality which is neces¬ 
sary for polishing purposes will not stand a high 
degree of heat nearly so well as that quality which is 
suitable for wheel manufacturing. It is also claimed 
that the emery necessary for polishing purposes most 
be of round grain, while that for wheel manufacturing 
must be flat, thus enabling the latter, when combined 
wdth the proper glue, to become a substance of 
extreme str^*ngth and hardness. Owing to the hea^y 
demands made upon them the mines nearest Smyrna 
have now practically become exhausted; the only 
ones worked are at Cosbounar and Azizieh, on the 
Aidin railway, fifty miles south of Smyrna. After 
sixty years of work all the visible emery has been 
removed and the actual cost of extraction has doubled, 
for the reason that the ore now obtainable from these 
mines must be brought to the surface from long and 
deep underground galleries. The mine owners are 
now looking to more remote districts for their supplies. 
Owing to the comparatively low market value, and 
the excessive taxation on the part of the Government, 
this being 21 per cent, of the gross value, the miueral 
can only be worked superficially in districts not too 
far distant from sea or n^ay. The .transport to the 
coast or rs^lway statioa is d^ly meeting with greater 
<iifficulties« Every litone is brought from the mine 
on camels and donkeys. The emery mines most 
remote fiom.^yma lure those sttuated near the rains 
of the ancient cities of Hierapdis and Aphrodisia, all 


of which produce flat-grain emery most suitable for 
the wheel trade. One thing which greatly militate.^ 
against a healthy development of the emery trade is 
the question of transportation. It is impossible to 
secure regular transportation facilities for the mineral, 
for the reason that most of the mines are situated in 
distant mountain districts, and the camel drivers 
prefer to carry other goods, such as barley, oats, 
even at a lower price, especially during years when 
the harvests have been plentiful. Donkeys and mules 
are not much resorted to^ owing to their greater cost, 
and the endurance of these beasts of burden is less 
than that of camels. The emery mines in Asia Minor 
are woiked in the most primitive fashion. Skilled 
labour is not employed. The ore is quarried out of 
the mines without explosives. Labour in the districts 
of Kuluk, Moulah, and Kuyudjak, from whence come 
the largest quantities of emery, cost barely from 
5s. 2d. to 7s. 6d. per ton, while in the mines of 
Cosbounar, Azizieh, and Sarakeny it costs not less 
than from 25s. to 30s. per ton to mine it. The total 
shipments from Turkey per annum amount to 20,00a 
tons, and 7,000 tons from the island of Naxos. 
Sixty per cent, of the foregoing is shipped to the 
United States and 40 per cent, to European iriarkets. 
During the year ended June 30, 1907, the value of 
the exports to the United States amounted to 
;f4i,ooo. 


GERMANY’S FOREST REVENUE. 

According to statistics recently prepared, the total 
quantity of timber cut in Saxony during the year 
1900 is estimated at 1,231,472 cubic yards, 210,947 
cubic yards representing wood used for fuel only, and 
1,020,525 cubic yards representing wood sold for all 
other purposes. To this must be added a yield in 
brushwood, cut and sold for fuel uses principally, of 
190,415 cubic yards, raising the total quantity of 
timber and brushwood cut and sold in 1906 to- 
1,421,887 cubic yards, for which the sum of 675,00a 
was obtained. This amount was further increased by 
additional revenue from the leasing of meadows, hunt¬ 
ing privileges, and other rights to the total of 

700,000. The American Consul at Eibenstock, 
commenting on these figures, says that deducting from 
the total amount the cost of forest cultivation (with 
salaries and wages of the entire service included) 
amounting to ;f272,ooo, the net profit of £^2^^000 
was added to the State Treasury in 1906. There is 
nothing unusual in this result, as the ten preceding 
years show equally high figures, a few slightly ex¬ 
ceeding the revenue of 1906, others being lower to a 
very small degree. The same comparison applies to 
the area cultivated, and timber obtained in the ten 
years. Similar results have, it is said, been achieved 
in other German States by systemetic forest cultiva^^ 
tion. About 50,000 square miles of German soil 
have been adapted to foresting, the value of the wood 
gaht^ theiefrom being estimated at 2,000,000 a 
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yett. In all the German States, revenue for the 
State Treasury is the paramount consideration in 
determining the species of trees to be planted on 
Government land. Formerly the deciduous - tree 
varieties were planted in preference to the needle* 
leafed kind. The principle demand for the former 
was for fuel purposes. However, since coal has 
replaced the deciduous tree in this respect, the price of 
such wood has fallen accordingly. On the other hand, 
that of the needle-leafed variety steadily rose until 
to-day it has become more, profitable to plant the 
latter. This rise is largely due to growing industrial 
demands for this variety of wood for raw material. 
The gradual increased cultivation of pine forests in the 
mountainous region of Saxony has been followed by 
a remarkable development of industries using the 
wood of the red pitch pine, the most rapidly growing, 
and best adapted mountain pine, selected by the 
Saxon Government because more profitable than 
other species that can be cultivated in Germany. It 
has been established that 8o per cent, of the trunk of 
this pine is available for industrial purposes alone, in 
addition to its use for fuel, exceeding in this respect 
every other needle-leaf tree, and by far the decidudus 
species, of which the beech, for instance, only shows 
20 per cent, of usefulness of its trunk for industrial 
purposes. The beech, formerly abundant in Saxon 
forests, has therefore not been replanted to any 
extent, and the much more remunerative red pitch 
pine now predominates all over Saxony. In mani¬ 
fold uses this tree is superior to any other. It is used 
in mine construction, for building purposes, floors, 
barrels, boxes, resounding boards for pianos, furniture, 
cooperage material, poles, vine props, lathes of all 
kinds, &c. With the ascendancy of wood-pulp and 
cellulose manufacturing,- the usefulness of this tree 
was increased still more. An example of how indus¬ 
tries follow the preservation and cultivation of forests 
is furnished by the fact that already in 1890 as many 
as 534 wood-pulp factories existed in Germany; of 
these 239 were situated in Saxony where they con¬ 
sumed 575,260 cubic yards of pine-wood, representing 
a value of;^240,ooo. The beginning of this industry 
only dates back to 1843, when a Saxon invented the 
process. Since 10 per cent, of the trunk of this tree 
is composed of bark available for tanning, it is also 
used for such purposes. ' It is easily scaled in summer, 
and new trees which have been felled in February and 
March can be thus utilised so long as the sap circu¬ 
lates, if the trees are stripped of their branches 
immediately when cut down. This scaling is con- 
Stdm'ed an advantage to the rapid dicing of the logs, 
and also in a measure a protection against the ravages 
of a bark beetle. Formerly the resin firom this tree 
obtained a good price. The red pitch pines’ value to 
forestry is greatly enhanced because it flourishes 
where deciduous forests are greatly hampered, namely 
4 n motmtaiiions regions with altitudeip varying from 
1,1500 to 4;500 feet. The Saechsisclie Erzgebirge, a 
iitige of mouirtains separating Saaony from Bohemia, 
and of whidt Eibenstock may be considered the 


central city, has been transformed from a non-pro- 
ductive region, except for small yields of rye, oats 
and potatoes, to one covered with pine forests of the 
finest growth. Saw mills, wood-pulp, paper and 
manufacturing establishments in prosperous condition 
are situated throughout the district. About 4,000 
manufacturing establishments employing close on 
60,000 people have been set up in connection with the 
Saxon forests. 


ADMIRALTY CHARTS. 

The following is the official list of charts issued by 
the Hydrographic Department of the Admiialty, in 
October, 1907:— 

New Charts.—No. 3607—Scotland, west coast:— 
Sound of Mull, eastern portion. 3669—Scotland, 
west coast :~Uig bay. 156—Sweden Vaderobod 
to Maseskar. 129—Sweden:—Maseskiir to Vinga. 
3667-—Sweden :—Nidingen to Tylo. 3671—Sweden: 
—Tylo to Viken; Halmstan harbour. 2580—United 
States, east coast *—East river and northern ap¬ 
proaches to New York. 3658 — Formosa, north 
coastAuran road to So O wan; So O wan (Suao 
bay). 128—Japan, inland sea:—Channel between 
Bingo nada and Ozuchi jima. 

New Plans and Plans added.—No. 4—Principal 
groups of the Chagos archipelago. New Plan:— 
Salomon islands. Plan added:—Entrance to lagoon. 
991—Japan:—Anchorages on the coasts of Yezo 
island. New plan;—Mombetsu anchorage. 

Charts that have received additions or corrections 
too large to be conveniently inserted by hand, and in 
most cases other than those referred to in the Admi¬ 
ralty Notices to Mariners :— 

No. 2472—Scotland.west coast:—Loch Gilp. 
East, loch Tarbert; Millport. 2639 ~ Scotland, west 
coast:—Loch Carron and lock Kishom. 109— 
England, east coast:—Entrance to the river Humber; 
Grimsby road. 196—Swden:—Nidingen to Honu. 
2158a—Mediterranean sea, western sbeeet. 2158^— 
Mediterranean sea, eastern sheet. 2516—Gulf of St. 
Lawrence and the river to Quebec. 472—Harbours 
and anchorages on the coast of Hai ti or San Domingo* 
2820—Gulf of Mexico-Entrance to Pensacola bay. 
627—Africa, west coast:—St. Paul de Luanda to 
Gieat Fish bay. 748a —Indian ocean, sonthem 
ptHTtion. 748ft-Indian ocean, northern portion. 40— 
Badia, west coastKarachi harbour. 833—Bay of 
BengalRangoon river and approaches. 776— 
China seaShieng Man to Tra ko island* 854— 
Chinai east coast:—Port Swatau. 2400—China, 

Mst coastThe bar and approaches to the river 
Min* north-east coast :—Approacb(n 

to the Wttsung river. 3025—China, north coast 
Wei hai wei anchorage. 452—Japan: -Yezo island 
with adjacmit straits 214—Solomon islands. 

These charts are published by Mr. J. D. Potter, 
1^5, Mihofies. 
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HOME INDUSTRIES. 

Trade Marks in Japan, —Complaints of Japanese 
trade-mark piracies have become very numerous, more 
•especially in trades concerned in the imports of various 
small articles of a miscellaneous character. It is even ^ 
said that the copying of labels and trade-marks has 
become almost a leading Japanese industry. The 
attention of the Japanese Government having been 
directed to the matter, the Patent Bureau have now 
requested the Vokohama Foreign Board of Trade— 
composed of foreign merchants—to make known its 
desire to secure to everyone the protection accorded 
by law. The Bureau will be glad to receive particu¬ 
lars for its records of all trade-marks which are still 
in use and were in existence and use prior to July, 
1899. would seem that many of the difficulties 
which have arisen are due to the neglect of foreign 
merchants and manufacturers in not registering their 
marks in Japan. The Bureau is thus unable to detect 
infringements, and rights are registered which after¬ 
wards become the subject of dispute. Marks cannot 
be registered in Japan if they are identical or similai 
to marks used by another before July, 1899, provided 
such trade-marks have since continued in use. Under 
the law of Japan the terms of patents and the exclu¬ 
sive use of designs and trade-marks are fifteen, ten, 
and twenty years respectively, counting fiom the 
dates on which they are registered in the official 
records. The owners of letters patent or registered 
designs pay progressive fees annually, and the owners 
of trade-marks pay the fixed fees when making the 
application for registration. In the following cases 
the director of the Patent Bureau is entitled to revoke 
the patent: (i) when a patentee fails to pay the fee; 

(2) when a patentee rejects a reasonable offer of a 
third person to purchase or tax his right in case of 
not exploiting his invention in the empire within 
three years from the date of issue of the license, or in 
case of sns{>ension of such exploitation for three years; 
t3) when a patentee not residing in the empire fails 
to appoint a proper agent. Similar regulations are 
provided for with respect to designs and trade-marks. 

The Railway Companies and Coal Owners .— 
What may be called the rate quarrel between the 
railway companies and colliery owners is developing. 
Recently attention was direct^ in these Notes to the 
action of the railway companies in depriving the 
collieries of the advantage they had hitherto enjoyed 
by reason of the weighing allowance. Now it is 
aimounced that the Great Northern, the Great Cen¬ 
tral, and the Midland companies are increasing, as 
from December, the rates on coal conveyed from 
some fifty collieries in Nottingham and Derbyshire to 
Leicester and Syston by additions varying from id« 
to 3d. per ton. This revision of rates seems to be 
padnally embracing the whole of the country, and it 
is not surprising that the alterations are keenly 
resented by the coal trade. It is not unlikely that 
the Government wfll be pressed to have the whole 


matter of railway charges for coal gone into by the 
Board of Trade. 

Spirits for Industrial Purposes. —The number of 
British makers of British plain spirits intended for 
methylation is rare, and of late the competition 
between them has been so keen that the margin of 
profit almost disappeared. These concerns have now 
decided to combine. The combination is formed 
somewhat on the lines of the German cartel. The 
whole output of all the making will be sold through 
one central agency at one uniform price. The selling 
agency, which w'as registered in October, will be 
known as the Industrial Spirit Supply Company, 
Limited. The combination will differ from the 
German cartel in that there will be no pooling of 
profits, each company making and retaining its profit 
on the production of the spirit as heretofore. But 
since all the orders received through the central 
agency will be allocated to the various producing 
concerns in proportion to their share holdings in the 
company competition will be practically eliminated. 
Orders will be sent to the company who will, as far as 
possible, hand them on to the distillers nearest the 
destination of the spirit ordered. A difficulty which 
presented itself was that of equalising the slight 
advantage possessed by those distillers who also 
methylated the spirits they made. This has been 
got over by these distillers paying into the company 
a share per gallon equal to the commission payable 
by the combined distillers to the agents who have the 
handling of the output. It is claimed by the distillers 
that the arrangement come to is only one for the 
regulation of the output and the elimination of cut¬ 
throat competition. And it is expected that with the 
knowledge that they are all buying on the same terms, 
the methylators will be better able to obtain some¬ 
thing like uniformity in their selling prices. Somewhat 
similar agreements have been entered into in the past 
but they have not been rigidly adhered to. It 
remains to be seen whether the present agreement 
will be more lasting. It is understood that it is 
simply an honourable understanding, each party 
pledging himself to observe it until further notice. 

The Wheat Yield. —The agricultural returns for 
the year give a much larger yield than was at one 
time anticipated, being no less than 33*97 bushels. 
Last year it was only 33*66, and in 1905 only 32 78. 
The largest yield per acre evei recorded was in 1898, 
when it reached 34**75- How greatly acreage and 
yield have fallen during the last forty years, and as 
a consequence our dependence upon the foreigner in¬ 
creased, will be seen from the following figures :— 

1868. 1907. 

Acreage .. 3,937,000 .. 1,665,000 

Crop (lbs.) .. 16,875,000 7,062,000 

Net Imports (lbs.) 7,720,000 .. 26,500,000 

In France, on the contrary, so far as the present year 
is concerned, the land has yielded mom wheat than 
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tbe people re<}uire, and tbe price of wheat is very 
little more than in the United Kiogdom» where it 
looks as if rates must rise considerably above the 
present high level before the winter is over. 
Fortunately the Argentine crop is likely to be a# 
record one, amounting to exports exceeding 15 
million quarters. The American harvests have been 
very poor; there is scarcity in Russia and Roumania, 
and famine over a large portion of India; and the 
Australasian exports will be less than last year. All 
indications, therefore, point to growing scarcity and 
higher prices in the coming months. 

Colonial Trade Legnlaiion Association of 
the Chambers of Commerce recently passed a resolu¬ 
tion urging the Government to make arrangements to 
obtain for British Chambers of Commerce, and other 
representative commercial institutions, full information 
of the contents of all Bills and other proposals intro¬ 
duced into the legislatures of British colonies, the 
provisions of which are likely to affect the interests of 
British manufacturers, shipowners, or traders. The 
need for further and fuller information has long been 
felt; and, in reply to tbe resolution, the Colonial 
Ofiice has intimated that steps have now been taken 
to secure the earlier transmission to this country of 
Colonial Bills affecting commercial interests, and 
these will be published in the Board of Trade Journal 
as soon as they are received. 

The Manchester Docks, —A large party of Man¬ 
chester cotton spinners visited the Manchester Docks 
last week, and are stated to have been much impressed 
with the great extent and admirable character of the 
accommodation now afforded by the port of Man¬ 
chester for direct cotton imports. The cotton is 
handled by the ship company’s men in a very careful 
and expeditious manner. Bnt perhaps, says the 
Manchester Guardian.^ in commenting upon the visit, 
the most striking sight was the contrast afforded 
between the condition in which American and 
Egyptian commodities arrive in this country. ** Beside 
the same quay the steamers Dqstry, from Savannah, 
and Merchant Prince^ from Alexandria, were both dis¬ 
charging cotton cargoes. Out of the hold of the 
Eastry came a constant succession of what can only 
by courtesy be described as bales at all; they looked 
more like dilapidated rag bags ,* in spite of the most 
careful handling, they shed part of their precious 
contents at every movement, and it was perfectly 
obvious that never at any time had the majority of 
them been even decently covered. Out of the Merchant 
Prince cBxnt the Egyptian bales, perfectly rectangular, 
neat, and trim, clearly marked, and with hardly a 
lock of cotton visible anywhere. Tbe American bales 
may have suffered severe treatment on the other side 
before shipment—doubtless they had—but that is a 
reason why they should be better, ^bt worse packed. 
The truth is that the wrappers on American bales ' 
have almost ceased to be a scandal, and have become 


mere derision. They are no longer wrappers, but » 
technical pretence—vestiges still discernible, but be¬ 
coming fainter and fainter, of an ancient custom long 
ago abandoned, of protecting American cotton from 
wet, dirt, and loss in transit.” It is surprising that 
Engish and Continental spinners—who, after all, 
have the power to insist upon reform—continue to 
tolerate packing of this sort. 

Small Eoldings.^The Burwell small holdings 
scheme has now had a year’s trial with results that 
must be considered very satisfactory. The rent audit 
has just been held and the agent was able to report 
that there are no arrears. And not only are the 
occupants of the holdings doing well and paying their 
way, their success has brought about quite a land 
hunger in the district, no fewer than thirty-six new 
men having applied to the Burwell Parish Council for 
holdings of from five to forty acres in extent. No 
doubt the present has been an exceptionally good year 
in which to try tbe experiment, but there is no reason 
to doubt that with due attention to their business the 
tenants can count upon continued success. The 
promising outlook at Burwell should quicken the 
desire for such holdings in other parts of the country 
and encourage the local authorities to follow the 
Burwell example. 

Cotton Profits in 1906-7.—Figures given by Mr. 
William Tattersall in his cotton trade circular indicate 
the large profits made by the textile companies in 
1906-7. Mr. Tattersall gives a list of 37 cotton spin¬ 
ning companies which have taken stock for the pre¬ 
ceding six months whose profit figuies w'ork out at 
40 per cent, per annum on tbe share capital, and 30 
per cent on all capital employed The total of the 
share capital was 1,451,741, and the loan capital 
;f5i4,i29. The outlook for the present season is less 
assured. Although spinners continue to enjoy great 
prosperity, and even are said to be improving upon 
the earnings of 1906, the weavers complain that it is 
impossible to obtain orders at remunerative prices. 
During the past four years there has been a great 
increase in the number of looms, some 90,000 looms * 
having been brought into operation since 1903. 
During the past seven years no fewer than 123 new 
mills containing 11,000,000 spinrlles, have been erected 
at a cost of 4,000,000, and the number of spindles 

in course of erection to be at work in 1908 is put at 
about 2,360,000, The exports of cotton yarn (or the 
ten months ended October amounted to 199,571,100 
lbs., valued at ^ 12,728,798, as against 173,777,400 
lbs., valued at ;f9,798.551 in 1906, much of the in¬ 
crease being due to the continental demand. The 
outlook for the spinning industries continues fair, but 
the increase in spindles, wages, and the cost of fuel 
must affect profits, and, apart from the uncertainties 
of the crop outlook, Lancashire cannot expect to 
escape entirely from the trade reaction wuic 1 seems 
imminent all over the world. 
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The Supply of Teak.— The Siam teak trade 
appears to be threatened by the increasing export of 
this timber from Java. Java teak, though said to 
compare unfavourably with Burma and Siam teak in 
the matter of lengths and texture, seems to be 
gaining a footing in the United Kingdom. In his 
report on the trade of Bangkok, just issued (Cd. 
3727-21), Mr. Acting Consul Crosby quotes a local 
teak merchant for the statement that though the 
figures available regarding the export of Java teak in 
recent years are vague, the safe conclusion may be 
drawn from them that the export of Java teak is 
increasing by leaps and bounds, and that the surplus 
will admit of the export being multiplied three or 
four times, as the demand for the wood becomes more 
established. An equally important consideration from 
the point of view of the Siam teak exporter is the 
action which, it is rumoured, the Government of 
Burma contemplates taking to relax certain of the 
restrictions hitherto placed on lessees of their forests, 
and more particularly to extend the period of leases 
from 6 to 15 years. The increased facilities for ex¬ 
tracting timber which will result from such action, if 
taken, may have the effect of placing forest lessees in 
Burma in a favourable position as compared with 
those in Siam, unless Siamese Forest Conser\ancy 
regulations are altered pari passu with those of 
Burma. 


MEETINGS OF THE SOCIETY. 

Ordinary Mef-tings. 

Wednesday evenings, at 8 o’clock ;— 

Dhckmbkr ti.—“ Kadio-acti\e Phenomena.” 
(Aldred Lectuie.) By SiR William Ramsay, 
Ph.D., LL.D.. Sc.D., F.R.S. Sir Steuart 
Colvin BAkXEY, K.C.vS.I., C.I.E., Chairman of the 
Council, will pre.side. 

December 18.—“ Le R 61 e de la France en Afrique 
Occidentale.” By Monsieur Lucien Hubert, 
Ddput^ des Ardennes. The author will read his paper 
in French. 

Indian Section. 

Thursday afternoon at 4.30 o'clock :— 

Drcbmbrr 12.—** Big Game in India.** By 
Reginald Gilbert, F.Z.S., late of Bombay. The 
Right Hon. Lord Harris, G.C.S.I., GC.I.E., 
will preside. 


Applied Art Section. 

Tuesday evening, at 8 o'clock 
December 17.—“How to Make the Most of a 
Museum.” By Lewis Foreman Day, F.S.A. 
Sir Aston Webb, R.A., F^R.I.B.A., will preside. 
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Shaw Lectures on Industrial Hygiene.. 
Friday evenings, at 8 o'clock :— 

December 13.—“Industrial Poisons—Lead and 
Phosphorus, with special reference to Lucifer Matcb 
Making.** By Professor Thomas Oliver, M.D. 

Papers for Meetings after Christmas (dates- 
not fixed):— 

“ Screen-Plate Processes of Colour Photography.** 
By C. E. Kenneth Mees, D.Sc., F.C.S. 

“ The Problem of Road Construction, with a View 
to Present and Future Requirements.” By H. S. 
Hele-Shaw, LL.D., F.R.S., and Douglas- 
Mackenzie. 

“ Recent Improvements in Decorators’ Materials.’*^ 
By A. S. Jennings. 

“ The Underground Water Supplies of the Thames 
Basin.” By Clayton Beadle. 

“ Industrial Entomology : the Economic Import¬ 
ance of a Study of Insect Life.” By F. Martin 
Duncan. 

“ Modern Dairj^ Practice.” By Loudon M. 
Douglas. 

“ War Balloons.” By Auguste E. Gaudron. 

“ Siam and its People.” By Harry Hill.man. 

“The Application of Science to Foundry Work.”" 
By Robert Buchanan (President, Staffordshire 
Iron and Steel Institute). 

“The Law of Treasure Trove.” By William 
Martin, M.A., LL.D. 

“ The Use of Reinforced Concrete in Engineering 
and Architectural Construction in America.” By 
Ernest R. Matthews, F.R.S.E., Assoc.M.lnst.. 
C.E. 

Cantor Leciures. 

Monday evenings, at 8 o’clock :— 

Conrad Beck, F.R.M.S., “ The Theory 
of the Microscope.” Four Lectures. 

Lecture HI.— December 9. —Injlueuce of Dif~ 
Explanation of diffraction—Slit—Conver¬ 
gent cone — Diffraction pattern or antipoint—Its 
influence on telescopic images—Its size—Abbe theory 
—Gordon’s attack on Abbe theory—Relation of 
aperture to magnifying power—Oil immersion— 
Shape of and methods of reduction of size of anti¬ 
point—Limits of resolution and visibility—Special 
cases Diffraction of the eye. 

Lecture IV.— December \(^.—‘Applications of 
Best combination of eye-piece and object- 
glass—High power illumination - Gordon’s oscillating 
screen—Useless aperture—Penetration for visual and 
photographic work ~ Effect of cover-glass Substage 
condensers—Achromatism and aplanatism in con¬ 
densers—Angle of illuminating cone—Illuminants— 
Monochromatic light—Wright’s experiments—Criti¬ 
cal illumination—Possible advances. 

The JLectures will he illustrated by Lantern slides^ 
and Experiments, 
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JuvENiLE Lectures. 
r Two Lectures suitable for a Juvenile audi¬ 
ence will be delivered on Wednesday after¬ 
noons, January i and 8, 1908, at 5 o'clock, by 
F, Martin Duncan, on '‘The ScientiBc 
Applications of the Cinematograph.** 


Indian Section. 

Thursday afternoons, at 4.30 o*clock :— 
January 16, February 13, March 12, April 30, 
May 21. 

Colonial Section. 

Tuesday afternoons, at 4.30 o’clock :— 
January 28, February 25, March 24, April 7. 

Applied Art Section. 

Tuesdays, at 4.30 or 8 o'clock :— 

January 21, February 18, March 31, April 28, 
May 26. 


Cantor Lectures. 

Monday evenings, at 8 o’clock :— 

Henry Hardinge Cunynghame, C.B., 
“ The Theory and Practice of Clock Making.” 
Six Lectures. 

January 20, 27, February 3, 10, 17, 24. 
Professor Vivian B. Lewhs, ” Fuel and 
its Future,” Four Lectures. 

March 9, 16, 23, 30. 

William Burton, F.C.S., “The Nature 
and Structure of the Porcelains.” Three 
Lectures. 

May 4, II, 18. 

Shaw Lectures on Industrial Hygiene. 

Dates not fixed :— 

“ The Removal of Dust and Fuipes in Factories.” 
By John Scott Haldane, M.A., M.D., M.R.C.P. 
-(Edin.), F.R.S. 

“ The Dangers of Coal Dust and their Prevention.” 
By W. E. Garforth, President of the Colliery 
Proprietors’ Association of Great Britain. 

“The Hygiene of the Pottery Trade.” By 
William Burton, F.C.S., Chairman of the Joint 
Committee of Pottery Manufacturers of Great 
Britain. 

“ Child Workers and Wage Earners.” By Miss 
Nettie Adler, Hon. Secretary to the Committee 
•on Wage Earning Children. 

Howard Lectures. 

Thursday evenings, at 8 o’clock,;—■ 

H. S. Hele-Shaw, LL.D., F.R.S., “The 
Navigation of the Air.” Three Lectures. 
March 19, 26, April 2. 


MEETINGS FOR THE ENSUING WEEK. 

Monday, Dec. 9 •SOCIEl'Y OF ARTS, John-strect, 
Adelphi, W.C., 8 p.m. (Cantor Lecture.) Mr- 
Conrad Beck, “ The Theory of the Microscope.” 
(Lecture III.) 

Farmers' Club, Whitehall-rooms, Whitehall-place, 
S. W., 6 p.m. Mr. Alfred Mansell, “ The Value of 
Live Stock on the Farm.'* 

‘ Engineers, 17, Victoria - street, S.W., p.m. 
Annual General Meeting. 

Surveyors, 12, Great George-street, S.W., 4 p.m. 
Mr. George C. Phillips, “The Calculation of 
Equivalent Manurlal Values." 

Geographical, University of London, Butlington*' 
gardens, W., 8J p.m. Dr, Vaughan Cornish, 
** The Jamaica Earthquake and After.” 

Medical, xx, Chando8<'8treet, W., 8} p.m. 

Victoria Institute, 8, Adelphi-terrace, W.C., 44 
p.m. Rev. D. Gath Whitley, “ Primeval Man in 
Belgium.” 

London Institute, Finsbury-circus, E.C., 5 p.m. 
Dr. W. Evans Darby, " The Political Machinery 
of Peace." 

Tuesday, Dec. 10. Junior Institution of Engineers (at the 
House of ihb Socibiy of Akis, John-street, 
Ad.lphi, W.C.), 8 p.m. Mr. W, Krause, " Arc- 
Lighting." 

Asiatu, 22, A 1 bemarle>street, W., 4 p.m. 

Civil Engineers, 25, Great George-street, S.W., 
8 p.m. Mr. Charles Ashley Carus-Wilson, " The 
Predetermination of Train Resistance." 

Photographic, 66, Russell-square, W.C., 8 p.m. 
Messrs. W. F. Coop?r and W. H. Nuttall, "Agar 
Agar in Emulsion-making anil a .Sepia Paper." 

Zoological, 3, Hanover-squaro, W., 83 p.m. 

Colonial, Whitehall Rooms, Wbitchall-place, S.W., 
8 p.m, .Sir Allred Sharpe, ‘‘ Nyasaland." 

Pharmaceutical, 17, Bloomsbury-square, W.C., 8 
p.m. 

Wednhsday, Dei. ii ..SOCIETY OF ARTS, John-street, 
Adelphi, W.C,, S p.m. (Aldred Lecture.) Sir 
William Ramsay, “Radio-active Phenomena." 

Biblical Arcb.eology, 37, fireat Russell-street, 
W.C., 43 p.m. 

Japan Society, 20, Hanover-square, W., 84 p.m. 
Mr. E. F, .Strange, " Toyokuni 1 ., and his 
Theatrical Colour Prints.’ ’ 

British Archa*ological Association, 32, Sackvilte- 
street, W., 8 p.m. 

Thursday, Dec. x 2...SOCIETY OF ARTS, John-street, 
Adelphi, W.C., 43 p.m. (Indian Section.) Mr. 
Reginald Gilbert, ** Big Game in India.” 

Royal, Burlington-house, W., 44 p.m. 

Antiquaries, Burlington-house, W., 83 p.m. 

London Institution, Finsbury-circus, E C., 6 p m. 
.Sir Alexander Mackenzie, " Boherai.'in .School of 
Mus'e.” 

Mathematical, 22, Albemarle-street, W., 54 p.m. 

Friday, Dbc. 13 ... SOCIETY OF ARTS, John street, 
Adelphi, W.C,, 8 p.m. (Shaw Lectures on In¬ 
dustrial Hygiene.) Professor Thomas Oliver, 
“ Industrial Poisons—Lead and Phosphoros, witlj 
Special Reference to Lucifer Match Making.” 

Astronomical, Burlington-house, 5 p.m. 

, Physical, Royal College of Science, South Ketv 

sington, S.W., 7 p.m. Annual Exhibition of 
Apparatus. 
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NOTICES. 


NEXT WEEK. 

Monday, December 16, 8 p.m. (Cantor 
Lecture.) Conrad Beck, ** The Theory of 
the Microscope.** (Lecture IV.) 

Tuesday, December 17, 8 p.m. (Ap¬ 
plied Art Section.) Lewis Foreman Day, 
** How to Make the Most of a Museum.** 

Wednesday, December 18, 8 p.m. 
(Ordinary Meeting,) Monsieur Lucien 
Hubert, D 4 *pute des Ardennes, ** Le Rdle de 
la France en Afrique Occidentale.*’ The 
author will read his paper in French. 

Further details of the Society’s meetings 
will be found at the end of this number. 


H.M. THE KING OF SWEDEN. 

By the lamented death of King Oscar of 
Sweden the Society loses one of its oldest 
Honorary Royal Members. King Oscar was 
elected in 1876 on the proposition of Lord 
Alfred Churchill, who was then Chairman of 
the Council. 


CANTOR LECTURES. 

Mr. Conrad Beck, F.R.M.S., delivered 
the third lecture of his course on ** The Theory 
of the Microscope,’* on Monday evening, 
9 th inst. 

, The lectures will be published in the Journal 
dudng tlie €h|iirtms recess. 


JUVENILE LECTURES. 

The usual short course of lectures adapted 
for a juvenile audience, will be delivered on 
Wednesday afternoons, January ist and 8th, 
at 5 o’clock, by F. Martin Duncan, on 
“The Scientific Applications of the Cine¬ 
matograph.** 

Each Member is entitled to a ticket admit¬ 
ting two children and an adult. 

A sufficient number of tickets to fill the 
room will be issued to Members in the order 
in which applications are received. 

Members who desire tickets for the course 
are requested to apply for them at once. 


NORTH LONDON EXHIBITION TRUST. 

In 1865 fhe Committee of the North London 
Working - classes and Industrial Exhibition 
(1864), presented to the Society of Arts a sum 
of 157, the balance of the surplus from that 
Exhibition, with a view to the award annually 
of prizes for the best specimens of skilled 
workmanship exhibited at the Art Workman¬ 
ship Competitions of the Society of Arts. The 
Art Workmanship Competitions were discon¬ 
tinued after 1870, but since that date various 
prizes have been awarded under this Trust. 
Prizes were offered to the students of the 
Artistic Crafts Department of the North¬ 
ampton Institute, Clerkenwell, in 1903, and 
have been continued annually to the present 
time. These have been awarded, for the 
present year, as follows :— 

ist prize (one moiety), value 15s. 6d., to E. C. 

WiQOiNS, for a Jewelled and Enamelled Pendant. 
1st prize (one moiety), value jf5 15s. sd., to H. R. F. 
Leith, for an Engraved Copper Plate after Albert 
Burer. 

3rd prize, value 3s., to W. W. Mebdy, for 
Eumples of Engraving for Copper Plates. 
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PROCEEDINGS OF THE SOCIETY • 


FOURTH ORDINARY MEETING. 

Wednesday, December nth, 1907 ; Sjr 
Steuart Colvin Baylev, K.C.S.I., C.I.E., 
Vice-President and Chairman of the Council, 
in the chair. 

The following candidates were proposed for 
election as members of the Society:— 

Astley, Reginald B., Acton Reynold, Shrewsbury. 
Dos Santos, Jos^^ Americo, M.Inst.C.E., Caixa 748, 
Rio de Janeiro, Brazil, South America 
Hamilton-Gordon, Ernest Arthur, Fire Brigade 
Headquarters, Southwark, S.E. 

Heaton, Noel, B.Sc., F.C.S., 20, Baker-road, 
Harlesden, N.W. 

Jones, William Arthur, Electricity Works, Cathall- 
road, Leytonstone, N.E. 

Richards, Richard Slome, Lakeside, Bourne End, 
Bucks. 

Stamp, William Frederick, A.M.I E.E., ii, Bruns- 
wick-place. Stoke, Devonport. 

Thorn, Cyril Hunter Robert, 42, Elm-park-gardens, 
S.W. 

Whittick, Fred. G., Imperial Provincial College, 
Tsinanfu, Shantung, China. 

The following candidates were balloted for 
and duly elected members of the Society :— 

Coode, Arthur Treveneu, B.A., 45, Abingdon-villas, 
Kensington, W. 

Foster, Vivian Le Neve, M.A., Eton College, 
Windsor, 

Gaskell, Mrs. Ada E., Woolverton, St. Lawrence, 
Isle of Wright, and 98, Portland place, W. 
Haviland, Henry A., M.B,, Magila, Tanga, German 
East Africa. 

Johnston, William Caley, P.O. Box 44, Bocas del 
Toro, Republic of Panama. 

Siraonis, Henry, LL.D., Norfolk-house, Noi folk- 
street, Strand, W.C. 

Vale, William, Tower-house, South Norwood, S.E. 

The Chairman (Sir Steuart Colvin Bayley) said 
it was usually the duty of the Chairman to introduce 
the lecturer to the audience, but on the present 
occasion he felt it would be an insult to the 
intelligence of those present to offer to introduce 
Sir Willliam Ramsay to them. One who had 
been honoured, not only in his own country, but 
by foreign sovereigns and by almost every scientihe 
and philosophical institution on the Continent, 
needed no introduction to an audience which, from 
necessity, was mainly A scientific one. He desired, 
however, to say a few words with reference to the 
foundation of the lecture under the Aldred Trust. 
Dr. Aldred, who died some years ago, left a small 


sum of money with a view to a prize being given 
annually for an essay on some scientific or literary 
subject. The money, as it turned out, was not 
sufficient to produce an amount of interest which 
would provide the prize, and the Council of the 
time being. decided to let the interest acciue until 
it did. Ultimately, looking upon the failure which 
generally arose from having competitive essays for a 
prize, they decided that it was better to ask a 
gentleman of scientific eminence to give a lecture on 
his own subject ; and he was quite sure that if Dr. 
Aldred knew how his wishes were being carried out^ 
he would be the first to delight in having a lecture 
given under his name by such a distinguished scien¬ 
tific man as Sir William Ramsay. 

A RADIO-ACTIVE GAS. 

[A/dred Lecture,) 

By Sir William Ramsay, K.C.B., 
Nobel Laureate, F.R.S. 

The word radio-active ” has become 
familiar to all who read the scientific litera¬ 
ture of the day, and it has even grown to be a 
commonplace of newspapers. But as few 
readers, perhaps, have more than a general 
idea of its meaning, a word on the matter may 
not be out of place, seeing that we have to¬ 
night to consider ** radio-activity " as a pro¬ 
perty of a gas. 

It was Newton who first employed the old 
English word *‘ray ” in a definite sense. He 
used it indeed, either in the sense of undula¬ 
tions, or in the sense of corpuscles. You may 
remember that Newton rejected the undulatory 
theory of light; he WTote :—Since light is 
propagated in right lines, it is certain that it 
cannot consist in action alone.’’ And again, 
“ Because of the analogy there is between the 
propagation of the rays of light and the motion 
of bodies, I thought it not amiss to add the 
following propositions for optical uses ; not at 
all considering the nature of the rays of light, 
or enquiring whether they are bodies or not; 
but only determining the trajectory of bodies 
which are extremely like the trajectories of the 
rays.’' 

A ray, then, may consist either of shot-out 
particles; or it may be a bundle of etherea*’ 
vibrations; both are propagated in straight 
lines. To radiate is to send out rays./ and a 
radio-active substance is one whirl* active 
in sending out rays. 

We do not, however, speak of a candle as 
being radio-active; nor a ^a-kettle. The 
w'ord has come to mean capable of emitting 
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rays which will effect the discharge of an 
electroscope at a distance. It has, of course, 
long been known that a pair of strips of gold- 
leaf, suspended from an insulated support, 
would diverge if touched with a rubbed piece of 
glass or of sealing-wax; the former charges 
them positively,''the latter ** negatively." 
Up till recently, however, the expressions 
‘‘ positive " and “ negative " were merely 
names to signify certain states ; they conveyed 
no definite meaning. But recently, thanks to 
the researches of Professor J. J. Thomson and 
his pupils, we know that a ‘"negatively" 
charged body is one to which certain small 
particles termed " electrons " have been 
added; and contrary to the direct significa¬ 
tion of the name, a “ positively " charged 
body is one. from which electrons have been 
removed. 

It is also widely known that Henri Becquerel, 
in 1896, discovered that salts of the metal 
uranium continuously emitted radiations 
capable of impressing a photographic plate in 
the dark ; and also of discharging an electro¬ 
scope near which they are placed ; there need 
be no actual contact. It was previously known 
that violet and ultra-violet light, shining on an 
insulated polished plate of zinc to which a nega¬ 
tive charge of electricity had been imparted, 
discharged the plate ; not so, if it were charged 
positively. It was known, too, that the prox¬ 
imity of a flame discharged an electroscope, 
whether it had been charged positively or 
negatively. But these examples of discharging 
were the result of chemical processes ; the 
light was maintained by the burning of a 
candle, or by some similar contrivance, in¬ 
volving an expenditure of energy to keep it 
in action. The activity of uranium salts, how¬ 
ever, stood on another basis; there appeared 
to be no change in the condition of the ura- 
ninrn, and it seemed to furnish an inexhaust¬ 
ible supply of energy. Now it is an axiom 
of experience that it is impossible to create 
something out of nothing; a perpetual-motion 
machine has again and again been shown to 
be an impossibility; and yet uranium and its 
salts served as a source of apparently perpetual 
energy. Theoretically, observations on ura¬ 
nium and its discharging power looked as if 
a machine could be contrived which would 
run for ever under the influence of uranium in 
its neighbourhood, and the problem of obtain¬ 
ing perpetual motion appeared to be solved. 

Madame Curie, some years later, after 
finding that the discharging power of pitch¬ 
blende, the chief source of uranium or its 


salts, was greater than could be accounted for 
by the uranium it contained; and you all know 
that her long and laborious research resulted 
in the discovery of a constituent of pitchblende, 
nearly two million times more radio-active 
than oxide of uranium. To this substance 
she gave the name " radium." No one has 
ever seen the metal; no doubt it could be pre¬ 
pared, but its salts are too costly to risk the ^ 
experiment. No doubt, also, it would be a 
white, hard, easily oxidisable metal, closely 
resembling calcium (of which I show you a 
specimen); for its salts closely resemble those 
of calcium; and still more closely, those of 
another closely allied metal, barium, and 
these have both been prepared in the metallic 
state. 

It was soon discovered that there is no need 
for the salt of radium to be near the electro¬ 
scope. Provided there is a tube connecting 
the vessel containing the electroscope with 
that containing the radium, the electroscope 
cannot be charged, or if an attempt is made to 
charge it its leaves always fall. But by closing 
a stop-cock on this tube, after a time there is 
no difficulty in charging the electroscope. 
Something is evolved from the radium which 
can pass along a tube. It was not long before 
it was recognised by Dorn that this substance 
must be a gas; for only a gas can transfer 
itself in such a manner from one vessel to an¬ 
other along a connecting tube. 

Somewhat similar properties were found to 
belong to salts of the much commoner metal 
thorium ; it, too, appeared to emit continuously 
a gas, capable of discharging an electroscope. 

The properties of these gases were first 
studied by Professor Rutherford and Mr. Soddy, 
working at that time in Montreal. They found 
that the gases from thorium and from radium 
could be condensed if they were cooled to a 
low temperature by means of liquid air; they 
also discovered that no chemical agent, even 
of the most active nature, such as red-hot 
magnesium, or oxygen at the high temperature 
of the electric discharge, is able to alter the 
gas or to destroy its radio-active power. 

I propose to-night to describe some of the 
other properties of this gas, which I have 
recently been studying; and I am fortunate, 
owing to the kindness of the Vienna Academy, 
which has placed a relatively large quantity 
of radium in my hands, in being able to 
illustrate my lecture on a scale up till now 
impossible. 

A little glass bulb, containing the radium 
salt dissolved in water, is sealed to the intake 
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tube of a mercury pump, which allows of the 
extraction of the gas from the bulb and its 
collection. The radium decomposes water into 
hydrogen and oxygen, its constituents; and, 
although the volume of the emanation, the 
special gas produced by the radium, is so 
small that it could not be collected alone, there 
is no difficulty in extracting the gases into 
which it is mixed and with them the emanation 
itself. Moreover, there is no difficulty in 
separating these gases, because, as is well- 
known, they are explosive ; and when a spark 
is psssed they combine to form water, leaving 
the emanation unaffected. 

I have here some of these mixed gases. I 
will introduce them into a tube, little by little, 
and making the room dark, they become 
visible, owing to the luminosity of the products 
into which the emanation changes. They will 
then be exploded. The residue is very much 
brighter, owing to its greater concentration. 
On opening a stopcock, which connects the 
little explosion vessel with a long spirally 
wound glass tube, their passage along the tube 
can be seen. A plug of wool in the tube delays 
their passage somewhat, showing that it suffers 
friction in passing through the wool. At the 
end of the spiral is a large glass vessel con¬ 
taining some willemite—a variety of silicate of 
xinc—which is particularly sensitive to the rays 
evolved by the disintegration—products of the 
emanation ; and when the emanation reaches 
it, it will glow, and in course of time, the 
luminosity will increase, owing to the pro¬ 
gressive change of the emanation. Its more 
active products are very short-lived ; their 
motto is ** a short life and a merry one,'* like 
ephemeras; and in the course of a few hours 
they are disappearing as such at the same 
rate as that at which they are being formed; 
hence the brilliancy of the willemite w’ill 
increase for a few hours, and will then remain 
constant for a long time, because these pro¬ 
ducts are present, after a few hours, in their 
maximum amount. 

Before stopping this experiment, or rather, 
series of experiments, let me cool a glass 
vessel in direct connection with that contain¬ 
ing the willemite, by means of liquid air. 
t'his condenses the emanation, and in all 
probability freeses it. ^ It is thus almost wholly 
withdtawn from the bulb containing the wille¬ 
mite. On shutting a tap between these two 
bulbs, the emanation remains in its prison, 
and can be removed. This bulb now glows 
brightly. 

These experiments may give you some idea 


how it is possible to manipulate this curious 
gas, transfer' it from place to place, and 
examine its properties. It can be transferred 
in a pure state to a ** vacuum-tube," and its 
spectrum can be examined. Let me show you 
first a stencil of the spectrum of radium, its 
father. This shows several red lines, and in 
its general character resembles that of stron¬ 
tium, one of the series of metals to which 
radium belongs. [The flame of strontium was 
then exhibited.] 

I cannot show you a similar experiment with 
radium; it would lose that precious substance, 
and what is of less importance, would cost 
about ;^io, for radium of about that value 
would be irretrievably lost. Hence you must 
take strontium as a substitute. A tube, called 
a Pliicker's tube, containing the emanation 
from radium, also gives a spectrum, a stencil 
representation of which I now throw on the 
screen. 

On keeping such a spectrum tube for a 
week, a new spectrum begins to appear. 
It is that of helium, one of the argon 
series of gases. Here is a specimen of 
helium extracted from a mineral named 
clevite, which emits a brilliant yellow light 
when stimulated by a current of high-tension 
electricity. Its spectrum, exhibited as a sten¬ 
cil, shows a bright yellow line, named D.j, 
together with many others. Both emanation 
and helium pass for elements, />., substances 
of a simple nature, which cannot be regarded 
as compounds in the ordinary sense of the 
word like water, or like common salt. But I 
am often asked: '‘How can an element re¬ 
main an element if it changes into another ? " 
The answer is ; “ There are degrees in the 
elementary scale as there are degrees in the 
stability of compounds." For example, rock- 
crystal is generally regarded as a very stable 
compound, because it is not decomposed by 
almost any high temperature. Yet it is per¬ 
fectly well-known that it consists of silicon 
and oxygen; or perhaps one should be more 
cautious and say one knows that when 
silica and oxygen are heated together, silica 
or rock-crystal is formed; and from silica, 
silicon and oxygen can be obtained. Con¬ 
trast its permanency with that of, say, nitro¬ 
glycerine, the chief constituent of dynamite, 
shattered by the least concussion. Different 
compounds, then, have different degrees of 
stability. And what we name elements are in 
all probability, only enormously stable com¬ 
pounds. But not all compounds are stable; 
and not all elements, apparently. When a 
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mixture of oxygen and hydrogen explodes, a 
compound is formed, namely water, and a 
relatively great amount of heat is evolved. 
In this case heat is lost, or given out, by the 
formation of a compound. But when nitro¬ 
glycerine explodes, it becomes less complex; 
it changes into simple compounds, water and 
narbon dioxide, and into the element nitrogen, 
all of which are its constituents. We name 
those compounds which are formed with evolu¬ 
tion of heat, exothermic, or ** heat out ; and 
those which are formed with absorption of 
heat, endothermic, or “ heat in.” Water is 
an exothermic, nitro-glycerine an endo¬ 
thermic, compound. 

Now, as you will see, it is probable that 
elements, if they are really compounds, may 
admit of similar classification. The emana¬ 
tion, whether it be a compound or not, is cer¬ 
tainly enormously endothermic ; that is, if left 
alone, it changes and presumably decom¬ 
poses, with an almost unrealisable evolution of 
heat. One gram of radium emits each hour 
enough heat to raise a gram of w’ater through 
100 degrees ; and one gram of emanation 
enough to melt a gram of ice. As this form 
of statement may not be familiar to many pre¬ 
sent let me put it in another form. Five and a 
half grains of radium would boil away a grain 
of water every hour; twelve pounds would 
evaporate a pound of water per hour. A ton 
would boil away 200 lbs. of water each hour, 
and it would ser\'e as efficient fuel to warm a 
house, do all the cooking and afford plenty of 
hot baths for a large family, not only during 
their own lives, but it would continue to per¬ 
form these useful functions for about twenty 
generations without much falling off! 

Yet it is not everlasting; it ceases to emit 
heat because it ceases to change. Theoretically, 
it w'ill last for ever; but practically, it falls off 
in the course of a long time to a minute frac¬ 
tion of its original powers. As its theoretical 
life is infinite, we cannot ascribe a period to 
it, but we can to its ” period of half-decay.’* 
An illustration will render this idea clear, 
though at first it may appear paradoxical. 
Suppose we take a bar of soap, cut off a 
twentieth part—an operation which we may 
suppose takes a minute—and during the next 
minute cut off a twentieth of what remains, 
nineteen-twentieths of the original; during 
the third minute, nineteen-twentieths of the 
nineteen twentieths, and so on, diminishing 
what remains by one-twentieth each minute. 
It is clear that if the soap is infinitely divisible, 
we may go on cutting for ever, for it can always 


be mentally conceived that we can cut off a 
twentieth of what remains. But it is equally 
clear that there will come a time when only 
half the original bar of soap is left. This corre¬ 
sponds to the half-life-period of radium. With¬ 
out placing a numerical value on this, let me 
first consider the emanation. Its half-life-period 
is pretty accurately known; it is very nearly 
3I days. That is, every 3^ days the emana¬ 
tion is half gone. Let us, for simplicity’s sake, 
suppose the figure to be 4 days. Then in 
4 days, half the emanation will have changed, 
and there will be a half left; in 4 days more 
there will be a quarter left; in still 4 days 
more, that is 12 days in all, one-eighth will be 
left; after 16 days, one-sixteenth; after 
20 days one thirty-second; after 24 days one 
sixty-fourth ; in 28 days, one hundred and 
twenty-eighth ; so that we may say that after 
a month what is left is hardly w'orth counting ; 
less that i per cent, is left. 

What becomes of it ? You have an idea how 
it is possible to transfer it from one vessel to 
another; you can conceive that it may be 
forced up into a narrow tube, in which it can 
be measured; and that is what Mr. Soddy and 
I did, and more recently, Mr. Cameron. The 
last measurements, which I made with 
Mr. Cameron, are more accurate. Having 
measured it, we were astonished to find 
it rapidly contracting, and in about an hour 
and a half it had come down to half its 
original volume. Now, we do not know any 
gas which contracts slowly to half-volume in 
this manner ; but we do know' a gas, called 
nitric peroxide, of which the formula is N204, 
which, when heated, doubles its volume, 
because a molecule of NjOj splits up into two 
molecular of NO2; and as equal numbers of 
molecules inhabit equal volumes, the NOo 
occupies twice the volume of the N2O4. And 
on cooling, the reverse takes place ; two 
molecules of NO2 associate themselves into 
one of N2O1, and the volume is halved. That 
is what happens to the emanation. When 
left alone, it halves its volume, and the 
presumption is that 2 Em = Emu; two inole- 
cules coalesce to one, when heated to 8o®C.; 
it nearly doubles its volume again, and it 
must be concluded that one molecule 
becomes two ; Em-.. 2 Em. All this time, 

however, it is changing its volume owing 
to another circumstance ; it is slowly con¬ 
verting itself into helium—and something 
else. The something else ” has beer called 
by Rutherford radium A, and that changes 
quickly into radium B; B is followed by C, 
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and so on down the letters of the alphabet to 
F or G. Each of these substances has its own 
rate of change, and it is thus, chiefly, that 
each is recognised, as it is certain that no 
one of them is a gas. We are not concerned 
with them here ; we will leave alone the chil¬ 
dren and grandchildren of the emanation and 
consider the parent only. 

Radium emanation, then, is changing slowly 
into helium. That it does so was discovered 
by the writer in conjunction with Mr. Fred¬ 
erick Soddy in 1903. It has merely to be left 
alone in a tube by itself or mixed with gases 
such as oxygen, nitrogen, or hydrogen, and 
after some time it is replaced by about three 
and a half times its volume of helium. It is 
interesting to compare the spectra of tht‘se 
gases. [The spectrum of the emanation was 
then projected on the screen, and afterwards 
that of helium ; a Pliicker tube filled w'ith 
helium from mineral sources was then caused 
to emit light by a high tension discharge ; and 
also a small tube, containing helium produced 
by the decay of the emanation.] They are 
wholly different, and each is easily recog¬ 
nisable. 

The emanation, as already remarked, 
evolves heat; during its change, it parts with 
a relatively enormous quantity of energy. If 
dissolved in water, it produces another effect, 
also evolving a loss of energy; it decomposes 
the water into oxygen and hydrogen. It is 
possible to do this by a very high temperature ; 
when steam is heated to whiteness, it is de¬ 
composed thus. It is also possible to effect 
the decomposition of water by an electric 
current; but as pure water hardly conducts 
electricity, some salt must be added to the 
water. With emanation, however, pure water, 
the purest attainable, is thus decomposed. 
There is always a small excess of hydrogen, 
over that required to combine with the oxygen ; 
and one hypothesis to account for this excess 
is that hydrogen, too, may be one of the 
products of the decay of the emanation. 
But, on the whole, that is unlikely. There 
is formed at the same time a trace of dioxide 
of hydrogen, a liquid richer in oxygen than 
water, and that may account for the small 
excess of hydrogen, although, so far as I can 
judge, not wholly. 

It was while carrying out experiments on 
this curious decomposition of water that in 
conjupetion with Mr. Alex. Cameron, who was 
assisting me, I discovered that the gases then 
obtained contain a mere trace of helium, and 
that on . removing the oxygen and hydrogen, 


there is left neon, another of the inactive 
atmospheric gas('s which Dr. Travers and I 
discovered in 1898. I cannot show you a 
sample produced from the emanation in 
presence of water, but I show the spectrum 
of a sample extract(id from air, and also the 
light from a Pliicker tube containing neon. 
It cannot be mistaken for helium, and the gas 
from the emanation plus water yielded as fine 
a spectrum as the one which you see. 

With the hope of accounting for the excess 
of hydrogen, I exposed a solution of sulphate 
of copper to the action of the emanation ; and 
the gases evolved contained argon, but no 
recognisable helium or neon. And some of 
the copper, too, appeared to have changed ; 
for the residue of the liquid, after removing all 
copper from it, contained a small trace of the 
element lithium, a member of the sodium 
group. Lithium, too, is easily recognised by 
its spectrum ; it gives a brilliant crimson colour 
to a flame, and its spectrum contains a brilliant 
red line, of which the position is well-defined 
and not mistakeable for the spectrum of any 
other element. It is probable, though not yet 
proved, that the element sodium is also a 
transmutation-product of copper ; because the 
residue, obtained by evaporating the copper- 
solution, deprived of copper, which had been 
treated with emanation, was more than twice 
as heavy as that obtained from untreated 
copper sulphate. It must be explained that 
these solutions were contained in glass bulbs, 
and that glass contains silicate of sodium ; ex¬ 
periments are now in progress in which glass 
fs excluded, for the bulb used is one con¬ 
structed of silica, free from sodium. 

Now these results corroborate each other, in 
a certain fashion, and admit of a provisional 
theory. The emanation, as already stated, is 
a very inactive gas, unattacked by any 
reagents. This is the characteristic of the 
argon group alone, namely, helium, neon, 
argon, krypton, and xenon. Again, we know 
a similar series, though a longer one, the first 
member of which is lithium, and the second 
sodium, to which copper, silver, and gold also 
belong. It appears possible, to say the least, 
that the emanation degrades, splits, is trans¬ 
formed, or transmutes itself into helium, neon, 
or argon, all members of the same natural 
group, according to circumstances ; and that 
similarly, copper under the enormous influx 
of energy brought to bear on its atoms, may 
turn into lithium, sodium, and potassium, 
all of which have smaller atomic weights than 
copper, and all of which are usually classified 
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in the same group. Some confirmatory 
evidence has already been obtained, which 
would appear to indicate that thorium, which 
also emits an emanation, is degraded by its 
energy into carbon, which appears as carbon 
dioxide in the experiments which I have made. 
All the results, however, not only need con¬ 
firmation, but also extension, before any 
satisfactory theory can be propounded as to 
the relationship which undoubtedly exists 
between the properties of the atomic weights 
of the bodies which we have been accustomed 
to term elements. 

The Chairman (Sir Steuart Bayley), in pro¬ 
posing a hearty vote of thanks to the lecturer, 
said that, speaking for himself, he was bom in 
a pre-scientific age; but after listening to the 
lecture, and watching the experiments, he had been 
able to appreciate, to a certain extent, not only 
the labour which had gone to verify all the facts, 
but the genius which had gone to bring the facts 
together, and the splendid philosophic imagina¬ 
tion which had enabled the lecturer to find the 
laws which lay behind. To him, personally, the 
lecture had been the very poetry of science, and he 
had no doubt that to those who, like himself, wete 
laymen, it had given the same intellectual pleasure, 
while to those who were scientific students the 
intellectual enjoyment must have been greater still. 

The vote of thanks having been carried unani¬ 
mously, 

Sir William Ramsay, in acknowledging the 
compliment, said it had given him great pleasure to 
tell the audience something of the history of the 
researches in which he had been engaged, and he 
hoped to have another opportunity later on to tell 
them some more. 


CURRICULA OF SECONDARY 
SCHOOLS.^ 

The Committee submit for consideration the follow¬ 
ing conclusions which they have reached as the result 
of their debates 

I. There is need for secondary schools of different 
types, with different curricula or combinations of 
curricula; because {a) all boys are not suited to the 
same course of study; (J) the requirements of the 
various callings upon which the boys will subsequently 
enter differ considerably; (c) the needs of the schools 


• Report of a Committee of the British Association, con¬ 
sisting of Sir Oliver Lodge (chairman), Mr. C. M. Stuart 
(secretary), Mr. T. E. Page, Professors M. E. Sadler, H. E. 
Armstrong, and J. Perry, Sir Philip Magnus, Principal 
Griffiths, Dr. H. B. Gray, ^^feisor H. A. Miers, Mr. A. E. 
Shipley, Professor J. J. Findley, and Sir "WnUam Huggins. 


differ in a considerable degree according to the 
economic conditions of the districts in which they are 
situated. Broadly speaking, however, the secondary 
schools fall into two different types— viZk, those in 
which the majority of boys remain till eighteen or 
nineteen, and then continue their education at places 
of university rank ; and those in which the majority 
leave at fifteen or sixteen and proceed to business. 
There is, however, no sharp line of demarcation 
between the two. 

2. The Committee consider that one modem foreign 
language should in all cases be begun at an early age ; 
but are of opinion that it would be a wise educational 
experiment to postpone the systematic teaching of 
Latin as an ordinary school subject till twelve years 
of age, and that such a change will prove sufficiently 
successful to warrant its adoption. On the other hand, 
they are of opinion that such absence of systematic 
teaching by no means precludes its incidental teaching 
before the age of twelve by such means as will 
naturally occur to a fully qualified teacher of young 
boys. The Committee also desire to record their 
opinion that the continued teaching of either of the 
two dead languages to boys who after serious trial 
have shown little or no progress in, or capacity for, 
such linguistic study has little or no educational 
value; and that, though the mental training afforded 
by such study is of great value in the case of many 
boys, yet in the case of others such study not only 
produces no good results, but does positive barm to 
their mental and moral progress by reason of their 
incapacity to grapple with its difficulties. The Com¬ 
mittee go further, and express their doubt whether the 
authorities in some secondary schools have sufficiently 
recognised this fact or have provided sufficient alter¬ 
natives to such linguistic study. 

3. The Committee deprecate any form of early 
specialisation in the education of children, and there¬ 
fore regard with grave concern the fact that the 
entrance examinations at the great English public 
schools give undue prominence to the study of Latin 
(and Greek) in the course of education at the pre¬ 
paratory schools, the result being that too little time 
is available for {a) the teaching of the mother tongue, 
{b) manual training, (r, science and mathematics. 

4. The Committee would deprecate anything like 
State-imposed rigidity in the organisation and studies 
of secondary schools. But the Committee are led to 
the conclusion that up to twelve years of age there 
might be a broad general coutse of education for all. 
It would in all cases include careful preliminary 
training in the use of the mother tongue, so that it 
could be used in speaking and writing correctly on 
ordinary occasions, and would further comprise the 
following divisions :—I. Literary. II. Mathematical. 
III. Scientific. IV. Manual training. They con¬ 
sider that a school week of twenty-six hours might 
be divided as follows :—Literary work, thirteen 
hours; mathematical and scientific work, niue hours \ 
drawing and manual training, four hours; while for 
those who after twelve years of age commence the 
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study of Latin the division of time should be:— 
Literary work, sixteen houis; other subjects, ten 
hours. 

5. The Committee are of opinion that the curri¬ 
culum in secondary schools suffers gravely from the 
number of subjects which have been crowded into it, 
and they regard this as the most serious factor in 
secondary education at the present time. They are 
of opinion that this ** overcrowding ” is due to two 
causes:—(i) the disproportionate amount of time 
bestowed in many schools on the two ancient lan¬ 
guages, which leaves only a small residuum for each 
of the other subjects now increasingly regarded as 
essential items of education, the result being that the 
pupil obtains only a smattering of the knowledge of 
such subjects ; (2) the ill-founded belief that the 
curriculum should be an abstract of all modern know¬ 
ledge. 

6. The Committee desiie to see a great simplifica¬ 
tion in the arrangement of examinations for secondary 
schools, and they strongly recommend that examina¬ 
tion and teaching should go hand in hand, the 
examiners co-operating with the teachers and acting 
in conjunction with them in order to further the 
interests of real education. The Committee would 
urge upon the universities and professions to accept 
as qualifying for entrance the leaving certificates 
granted by each university to the schools which 
submit to its inspection. The aim should be to 
examine in accordance with the teaching, and to pay 
special attention to the special peculiarity of each 
school, or group of schools; and it would be a great 
relief, and at once improve the teaching of the 
higher forms, if the results of such examination 
were accepted by universities and professional 
bodies without further entrance test. The Com¬ 
mittee particularly deprecate any uniform or centrally 
administered examination applied to all the schools 
of the country. For a uniform State examination, 
if it were made the door of entrance to all higher 
courses of study and to the professions and Civil 
Service, would do much evil, focussing the efforts of 
teachers and pupils upon those parts of the school 
curriculum in which alone examination is possible. 
Further, the rivalry between schools would cause the 
standard of attainment steadily to rise, until the over¬ 
pressure became serious, and intellectual vigour and 
independent thought were killed. 

7. The Committee feel that no scheme of secondary 
education can be satisfactory unless it is carried out 
by teachers of learning and force of character, and 
they would urge that every effort should be made, 
by conditions of appointment, by scale of salaries, 
and by retiring allowances, to attract a high class to 
the teaching profession, which should be regarded as 
a very laborious, but very honourable, form of public 
service. Prompt action in this matter is urgent and 
imperative; for, unless something is done without 
delay, the best interests of the schools, and especially 
of boys’ day-schools, will be sacrificed to a false and 
disastrous economy. 


THE COTTON INDUSTRY IN BRAZIL. 

The reported consumption of cotton by the 
Brazilian mills two years ago was approximately 
32,000 tons. According to the figures now given 
for the numbers, size, and output of the factories, 
this home consumption probably has reached con¬ 
siderably over 50,000 tons. The exports of raw 
cotton, according to the Brazilian trade returns, 
were 31,698 tons in 1906. Apparently Brazil’s cotton 
production at present, therefore, is something over 
80,000 tons. Practically all of the production of 
Minas Geraes and Sao Paulo is consumed in those 
States. The exports of raw cotton are almost enirely 
from the northern States. What the potential cotton 
production of Brazil may be, is beyond calculation. 
Its present cotton-producing area, according to a 
recent report of the American Consul - General at 
Rio de Janeiro, covers the greater portion of the 
settled countr)', ranging from close to the Amazon 
to the extreme southern limits, probably about 1,800 
miles in a north and south line. The present range 
east and west is comparatively narrow, but there 
appears to be no reason why this should be the case, 
and this fact illustratres the immense cotton-producing 
possibilities of the country. At present there is very 
little effort to cultivate cotton upon the basis of modem 
agriculture. Most of the cotton produced in Brazil 
is obtained from plants planted in the crudest manner, 
and with little or no cultivation, from which the staple 
is taken season aftei season, until the plant, and the 
soil supporting it, are worn out. There is then a 
new planting and the process is repeated. A cotton 
ginning expert who has investigated the cotton situa¬ 
tion in several of the States, has reported that while 
there is wide variation in the qualities of cotton taken, 
the length of the staple, its coarseness and fineness, 
and in other matters affecting the quality, all of it is 
distinguished by being very much weaker than the 
same length and thickness of staple grown in the 
United States. This expert is of opinion that this 
weakness is due to a deterioration of the staple while 
the ball is maturing, the deterioration being due to 
the hot, damp climate, but whether this can be re¬ 
medied, is yet to be seen. There is little development 
in the manner of handling the cotton grown in Brazil, 
in its packing, and in getting it to the mills. The 
manufacturing industry, as a whole, is carried on at 
great distances from the source of supply of the raw 
material, and the transport charges are so high, that 
in. almost any other country it would make the 
development of the industry impossible. There is a 
movement among some of the more advanced cotton 
producers to put the production of the staple upon a 
more economical basis. Up to the present, however, 
there has been great uncertainty as to the profits in 
cotton growing. Men have grown cotton chiefly 
when there was no other and more profitable crop in 
sight. The uncertain nature of the business has 
kept them from investing any more capital than has 
been absolutely necessary^ The development of the 
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cotton manufacturing industry of Brazil to its present 
proportions, however, has done away with most of 
this uncertainty. Cotton growing in Brazil has come 
to be a safe, profitable, and promising investment, and 
modem methods will, it is said, soon be introduced. 
Three-fourths of the general industrial machinery im¬ 
ported into Brazil come from Great Britain. About 
two-fifihs of the remainder come from Germany, and 
the balance is divided about equally between the 
United States and France. This proportion covers 
not only mill machinery, but also ginning and field 
machinery. In a climate where dampness is likely 
to aifect the size and condition of parts, and especially 
where almost all kinds of wood are a prey to in¬ 
numerable insect pests, it is advisable to have all 
machinery, as far as possible, of metal. The British 
and other European manufacturers have learnt this, 
and their cotton machinery is constructed accoid- 
ingly. 


INSURANCE COMPANIES IN JAPAN. 

Insurance companies, on the European system, were 
first organised in Japan in the year 1881, but foi some 
years subsequent thereto, there were no regulations 
for the supervision of these companies. The Com¬ 
mercial Code, which was promulgated in March, 1890, 
contained detailed provisions for the conduct and 
supervision of insurance business, but as that Code 
had to be revised before it could be bi ought into 
operation, the provisions in question never came into 
force in their original form. In March, i89»g the 
present Commercial Code was put into operation, and 
this, amongst other things, lavs down the law respect¬ 
ing in.surance contracts, and was followed in the 
ensuing year by the Insurance Business Law, which 
provides for the control and supervision of insurance 
companies. Insurance business under this law, may 
be carried on either by a joint stock company, or on 
the mutual system. In either case special permission 
is needed for the establishment of the business. The 
capital of a joint stock insurance company, and the 
fund of a mutual insurance company, must be not 
less than j^io,246, and such companies aie not pei- 
mitted to engage at the same lime in any other busi¬ 
ness in addition to that of insurance. Special regula¬ 
tions were issued by Imperial oidinance in 1900, for 
the supervision of foreign insurance companies so far 
as concerned their business in Japan. Insurance has 
been making very rapid progress in Japan, and 
although the business was to some extent affected by 
the outbreak ot tue wai with Russia, >ct in conse¬ 
quence of the successive Japanese victories on land 
and sea, and the favourable economic condition of the 
country, it gradually recovered its former prosperity. 
According to the latest retuins— those for 1905—there 
were then 34 life insurance companies, 19 fire in¬ 
surance, and 3 marine insurance companies in 


HOME INDUSTRIES. 

77/1’ Cotton 7 'radc Dispute .—The armistice arrived 
at when it w'as agreed to obtain from the Law Officers 
of the Crown an interpielation of the clause of the 
Brooklands agreement relied on by the masters, has 
been follow’ed by settlement of a dispute which at one 
lime threatened a general strike of cotton operatives. 
The dispute concerned in the first instance some ten 
thousand operativ'es engaged in spinning fine counts 
at Oldham, but the complete organisation of both 
employees and emplojers in the cotton trade made it 
possible for the local dispute to lead to a general war. 
The operatives were the first to move. They con¬ 
trasted their earnings with those for similar work in 
other towns, and demanded rises amounting in some 
cases to 24 and in others to 12] per cent, in the prices 
paid them. The employers answered that whatever 
the merits of the clause, it was barred by a clause in 
the Brooklands Agreement,” by which the general 
relations of the two parties are governed. Their 
contention was that no claim for an advance or 
reduction of wages could be made until the expiration 
of twelve months from the previous advance, nor 
could it exceed 5 per cent. The operatives denied 
the application of the clause to their present demand, 
contending that it referred only to proposals for a 
general advance or reduction, not to those for local 
changes. The employers refusing to altei their views, 
the men gave in their notices. Fortunately at the 
last moment the President of the Board of Trade 
intervened, and suggested that the opinion of the 
Law Officers on the clau‘‘e should be obtained, and 
that meantime the spinners should retuin to work. 
This was agreed to, and the Law Officers found that 
whilst in the particulai foim in which it was made the 
operators’ <kmand was an infiingment of the Brook¬ 
lands agreement, the infringement was moie in the 
form than in the subst.mce of their a[ip]ication, and 
that it might have been possible to puT>ue substanti¬ 
ally the same end in some other way that would have 
been technically unexceptionable. This finding left the 
Employers’ Federation free to break off negotiations, 
but they took what will be generally consideied the 
wiser couise and renewed negotiations which have 
ended in a compromise acceptable to all. The official 
report of the settlement is in teimstoo technical to be 
understood by those outside the trade, but it may be 
said that the agreement come to will benefit some 
4,000 operatives in the Oldham district, whereas the 
advance first sought by the operatives’ officials affected 
only 844 of their members. The extension of the 
number benefited by the grant was due, it is under¬ 
stood, to the compromise suggested by the employers 
who said that had they granted wb * t the operatives 
demanded as a final means of settlement, namely, an 
advance of 10 per cent, for spinners of Go’s counts 
and above, twist and weft, one grievance would have 
been met only to haste another, seeing that the 
spinners of medium and coarser counts wc.uld have 
forthwith demanded more generous treatment. As 
it is 4,000 operatives will receive atn average advance 
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of 4 1 per cent, in wages. Thus agreement has been 
marked by mutual concessions. The operatives get 
less than the spinners of 60^ s counts and above de- 
matided, but it is estimated that the concession will 
cost the employers 1,000 a week more in wages than 
would have been the case had the original proposal 
been accepted. 

The Progress of the Turbine, —A turbine liner, 
Heliopolis (12,000 tons, 18,000 h.p.), built for service 
between Marseilles and Egypt, is an indication of 
what may be expected in the way of turbine develop¬ 
ment in the mercantile marine in the early future. 
First there was the cross-channel to h’rance experi¬ 
ment, then it was seen on the trans-atlantic route, and 
in the run between the Clyde and Ireland, now it is to 
be in the Mediterranean. Soon it will be on every 
sea. The Heliopolis^ and her sister ship now building 
by the Fairfield Shipbuilding and Engineering Com¬ 
pany, are to be run in connection with express trains 
from London to Cairo, and are expected to reduce the 
journey by a day and a half. These vessels have three 
propellers, the central one driven by a high-pressure 
turbine, and the other shafts by low-pressure turbines. 
The use of more than one screw on a shaft has 
been abandoned since it was proved that the after 
screw, working in water broken by the first screw, 
loses much of its power, and the modelling of the 
hull has been modified to lessen the strain of the water 
afi'ected by the side screws thrusting against the ship, 
and causing vibration. It is said that the coal con¬ 
sumption of the Heliopolis is under 250 tons per day's 
steaming, or only 1*25 lb. per hour per horse-power. 
It will be a very important mailer for shipbuilders 
if shipowners are convinced that turbine steamers 
can be propelled more economically as well as faster 
in proportion to size than the old class of steamers 
now on the water. The present stock of ships is in 
excess of the demand, and the immediate outlook for 
the shipbuilder is anything but bright. But if the 
commercial advantages of the turbine can be demon¬ 
strated, shipowners will be tempted to new ventures 
in the way of constructive power sooner than other¬ 
wise would be the case. 

The Yield of Crops, —The fourth and final pai't of 
Volume XLI. of the Annual Agricultural Statistics 
has just been Issued by the Board of Agriculture and 
contains some inteiesting tables giving international 
crop comparisons, and bearing upon wheat area and 
cultivation. A comparison of the yield of crops in 
different countries must be ^accepted with resene 
since comparatively few crops are common to all 
countries alike, and those, such as wheat, which are 
most generrtl, occupy very diverse positions in the 
rural economy of the various nations. As the report 
points out it is somewhat misleading to compare the 
average,yield of 16,000,000 of acres of wheat land 
in France, or of 47,000,000 acres in the United States 
with the yield of 1,750,000 acres in the United King¬ 


dom. It is to be expected that as the area under a par¬ 
ticular crop is reduced the yield per acre tends to in¬ 
crease by the elimination of the less suitable land. But 
when due allowance is made for this the yield per 
acre of wheat, barley, and oats in the United King¬ 
dom compares very favourably with that of all Con¬ 
tinental countries for which the figures are given, with 
the exception of Holland and Belgium. The average 
yield per acre in the United Kingdom is 337 bushels, 
and this is exceeded only in Holland, where it is 34*1, 
and in Belgium, where it is 34*. The same two 
countries exceed the United Kingdom in their yield 
per acre of oats and barley. In oats the United 
Kingdom yield is 42*4 bushels, that of Belgium 
53*3, and of Holland 53*0; whilst of barley the 
United Kingdom gives 35*0 bushels, Belgium 48*4, 
and Holland 44*6. The yield of wheat in France is 
as low as 19 7, Germany being 30*3. 

Wheat Area and Population, has been asserted 
of late with some confidence that the population of 
the world is already pressing seriously upon the 
means of subsistence as reckoned in bread studs, but 
the Agricultural Department in their present report 
submit figures which have satisfied them that it 
may at any rate be said that they (the figure^) do not 
appear to suggest any imminent ri k of a seiious 
shortage in the world's wheat supply other than that 
arising from temporary causes." Taking a rough 
survey of 25 years it appears that in thirteen European 
countries, for which figures are available, the acreage 
under wheat has increased since 1881 by 22 million 
acres, or 28 per cent., while populati on has increaseil 
by 74J millions, or 26 per cent. It may be said that 
the consumption per bead has altered, and therefoie 
it is very difficult to draw deductions. Upon this, the 
report says that altogether the consumption of wheat 
per head in some countries is probably decreasing 
owing to a higher standard of living introducing a 
more varied dietary; in other countries it is incieasing 
from the same cau«>e, operating at an eailier stage of 
economic development, and resulting in the substitu¬ 
tion of wheat for rye or other bread c >rn. The net 
result of the figures given is that on the whole the 
wheat areas in the thirteen European countries, the 
United States, Argentina, Canada, and Australia has 
increased moie rapidly than population, and that 
whereas twentj-hve years ago there were 283 people 
(more or less wheat eaters) for every 100 acres of 
wheat there are now 264 persons for the same total 
of wheat-growing land. It is only in the United 
States that population appears to be overtaking the 
wheat acreage rapidly. During the past quarter of a 
century the population of the United States has 
increased by 34 millions, or 68 per cent., while the 
wheat area has increased by less than 10 million 
acres, or 25 per cent. 

Railway Co operation, proposed working 
arrangement between the Great Centra! and Great 
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Northern railway companies is the most noteworthy 
development in the home railway world since the 
similar arrangement brought about between the 
South-T^astern and Chatham companies some years 
ago. It cannot be said that from the shareholders’ point 
of view the arrangement between the Kentish com¬ 
panies has fulfilled expectations, but if hitherto they 
have gained nothing the travelling public have bene¬ 
fited by improved services provided by a large capital 
expenditure which would have been impossible but 
for the working union. In Scotland greater economy 
in capital and revenue expendituie has improved the 
position of shareholders, and there is general admis¬ 
sion that English railway shareholders have suffered 
by squandering on reckless competition. The gross 
receipts of all the leading railways are satisfactory, 
but extra expenses and capital charges have 
grown at a still more rapid rate. Directors 
I attribute this extra expenditure to higher rates of 
wages, increased rates and taxes, the advance in the 
'price of coal, &c., but unwise competition has had 
not a little to do with it. The working arrangement 
between the Great Northern and Great Cential— 
rendered possible without going to Parliament by the 
Agreement of 1858—will be the most effective means 
of stopping such competition between these two com¬ 
panies, and can hardly fail, therefore, to commend itself 
to shareholders. Of course, the interest of shareholders 
and the public are not always the same in these matter^, 
but in the present case, whilst the Midland and Xoith 
Western lines are wedged in between the Great 
Northern and Great Central systems theie can be little 
fear of competition being abolished altogether from 
among the Northern Group, or of the public conve¬ 
nience suffeiing from the proposed arrangement. 

Motot Lorries —The use of heavy motoi lorries 
appears to be on the increase especially in Lanca- 
shiie. The makers of these vehicles report 
not only that orders arc increasing, but that many 
of them are “ repeats.” A motor k)rry costs 
about ;f6oo, and the cost of operation, including 
depreciation and lepairs, is between ^^250 and ^^300 
per annum, the fuel costing only from 10 to 20 pei 
cent, of this sum, so that no great saving in the 
operating expenses is possible by allowing the motor 
to stand idle part of its time. Then, again, owing to 
its great weight, the roads upon which a motoi lorry 
travels must be good, otherwise it may damage both 
the road and itself, and get stranded during bad 
weather. It is obvious, therefore, that the substitution 
of motor-lorries for horses and w'^aggons, or for the 
goods train, must be slow and at most partial, but 
where the conditions are favourable, that is to say, 
where it can operate on good roads and get full loads 
of heavy goods both ways to cover considerable 
distances, it can be used with much advantage as 
compared with the horse-drawn lorry, A motor-lorry 
travels at about double the speed of a horse lorry, but 
capital and wages charges make it imperative that it 
shall be fully employed. 


GENERAL NOTES- 


Elkctrical Exhibition at Marseilles, 1908. 
—An International ICxhibition of Application of 
Electricity will be opened at Marseilles on the 19th 
of April, 1908, and will continue until the 31st 
October. The town of Marseilles, recognising the 
great utility of this undertaldng, has placed the park 
of the Rond Point du I’rado at the disposal of the 
committee. This park, with a superficial area of 60 
acres, and which was, in 1906, the site of the suc¬ 
cessful French Colonial Exhibition, lends itself in 
every way to the object in view by reason of its facility 
of access and its grand palace. The existing buildings 
will be supplemented by a number of new ones, and 
every desirable extension will be given to the space 
and requirements of the Exhibition Public enter¬ 
tainments, with luminous fountains, &c., will be 
frequently held, and a large section of the Exhibition 
will be devoted to all kinds of amusements, including 
daily concerts, theatres, and open-air spectacular 
entertainments. There will also be special exhibitions 
of horticulture, art, automobilism, &c., as well as 
scientific and other congresses and lecture.^. The 
Exhibition will contain the following sections(i) 
Transmission and distribution of electrical energy; 
(2) applications of electricity to industiies in general; 
(31 to domestic industries; (4^ to domestic economy; 
(5) to public and private lighting; (6) to heating and 
ventilation ; •;) to nuchineiy for lilting and manipu¬ 
lation ; (8) to mines and quarries; {9) to traction; (10) 
to aguculiuie ; (11) to military and naval engineeiing; 
(12) electiic chemistry, electric metallurgy, and the 
allied science-*; (13) telegraphic and telephonic 
appliances; (14) applications to the medical and 
surgical sciences ; (15 ) electrical in->truments for mea¬ 
surement and calibration ; (i(>) raw materials and 
manufdctuies used in electrical industries; (17) prac¬ 
tical and theoretical teaching of the science of 
electricity. 

MEETINGS OF THE SOCIETY. 

Ordinary Meeitngs. 

Wednesday evenings, at 8 o’clock :— 

December 18.—“ Le R(Me dc la France en Afrique 
Occidentale.” By Monsieur Lucien IIubert, 
Depute des Ardennes. The author will read his paper 
in French. Major-General Sir Owen Tudor 
Burnf, G.C.t.E., K.C.S.T., will preside. 

'Applied Art Section. 

Tuesday evening, at 8 o’clock :— 

December 17.—“How to Make the Most of a 
Museum.” By Lewis Foreman Day, I'.S.A. 
Sir Aston Webb, R.A., F.R.I.B.A., will preside. 
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Cantor Lectures. 

Monday evenings, at 8 o’clock :— 

Conrad Beck, F.R.M.S., “ The Theory 
of the Microscope/* Four Lectures. 

Lecture IV.— December 16.^Applications of 
Theory. —Best combination of eye-piece and object- 
glass—High power illumination — Gordon’s oscillating 
screen—Useless aperture—Penetration for visual and 
photographic work—Effect of cover-glass—Substage 
condensers—Achromatism and aplanatism in con¬ 
densers—Angle of illuminating cone—Illuminants— 
Monochromatic light—Wiigbt’s experiments—Criti¬ 
cal illumination—Possible advances. 

The Lectures are illustrated by Lantern slides and 
Experiments. 


Juvenile Lectures. 

Two Lectures suitable for a Juvenile audi¬ 
ence will be delivered on Wednesday after¬ 
noons, January i and 8, 1908, at 5 o’clock, by 
F. Martin Duncan, on '‘The Scientific 
Applications of the Cinematograph.’* 


MEETINGS FOR THE ENSUING WEEK. 

Monday, Dkc. j6 . SOCIETY OF ARTS, John-strect, 
Adelphi, W.C., 8 p.m. (Cantor Lecture.) Mr. 
Conrad Beck, “ The Theory of the Microscope.” 
(Lecture IV.) 

Geographical, University of London, Burlington- 
gardens, W., 8^ p.m. Mr. A, H Harrison, “In 
Search of an Arctic Continent.” 

British Architects, 9. Conduit-street, W., 8 p.m. 
Mr. W. Woodward, “ Means of Escape from Fire 
in Modern Factories and Warehouse Buildings, 
with reference to the London Buildings Acts 
Amendment Act.” 

Actuaries, Staples-inn-hall, Holborn, W.C., 5 p.m. 

Alpine Club, 23, .Savile-row, W., 8J p.m. 

Tuesday, Dec. 17 SOCIETY OF ART.S, John-street, 
Adelphi, W.C., 8 p.m. (Applied Art .Section.) 
Mr. Lewis Foreman Day, ”How to Make the 
Most of a Museum.” 

Asiatic, 22, Alberoarle-street, W., 4 p.m. Mrs. 
Bullock-Workman, ” Ascents in the North-West 
Himalayas.” 

Faraday Society, in the Library of the Institution of 
Electrical Engineers, 92, Victoria-street, S.W., 
8 p.m. X. Dr. F. G Donnan, “ A Physico Chemi¬ 
cal Study cf the Complex Copper-Glycocoll 
Sulphates ” (by J. T. Barker), a. Dr. F. Mollwo 
Perkin, ” The Centenary of the Discovery of the 
Alkali Metals by Davy : the Industrial Develop¬ 
ments of the Discovexy.” 

Civil Engineers, 25, Great George-street, S.W., 
8 p.m. 1. Sir Whalely Eliot, ”Keyhara Dock¬ 
yard Extension.” 3. Mr. George Hall Scott, 
**Keyhain Dockyard EiUension: Temporary 
Works, and Plant and Appliances used in Con¬ 
struction/* 


Statistical, 9, Adelphi-terraro, W.C. 5 p.m. Mr. 
Robert J. Thompson, “An Inquiry into the Rent 
of Agricultural Land in England and Wales during 
the iQth Century.” 

Photographic, 66, Russell-square, W.C., 8 p.m. 
Dr. C. E. Moes and Mr. S. H. Wratten, ” Plates 
Sensitised with Di Cyanin and the Photography of 
the Infra-Red.” 

Anthropological, 3, Hanover-square, W., 8} p.m. 

Wednesday, Dec. x8.. SOCIETY OF ARTS, John-street, 
Adelphi, W.C., 8 p.m. Monsieur Lucien Hubert, 
** Le RAlo de la France en Afrique Ocridentale.” 
Meteorological, 25, Great George-street, W., 7I 
p.m. X. Captain C. H. Ley, “The Possibility of 
a Topography of the Air based on Balloon Obser¬ 
vations with Special Theodolites.” 2. Mr. Richard 
Strachan, “ Indications of Approaching Frost.” 
Geological, Burlington-house, W., 8 p.m. 
Microscopical, 20, Hanover - square, W., 8 p.m, 

1. Mr. James Murray, “ Some African Rotifers.” 

2. Mr. E. M. Nelson, “Gregory and Wright’s 
Microscope” and “A Correction for a Spoctro 
scope.” 3. Mr. £. Large, Exhibition of Selenito 
Specimens, showing Interesting Features due to 
Twinning. 

British Astronomical, Sion College, Victoria- 
embankment, E.C., 5 p.m. 

Colonial, Whitehall Rooms, Whitehall-place, S.W., 
4i^ p.m. Mr. C. A. Birtwistle, “Cotton Growing 
and Nigeria.” 

Thur.sday, Dec. x9...Linnean, Burlington-house, W., 8 p.m. 
Optical, 20, Hanover-tquare, W., 8 p.m. 1. De¬ 
monstration of Autochrome Colour Photographs 
by Mr. J. McIntosh. 2. Mr. Harry L. Ta>lor, 
“ The Effect of Distance on High-Power Sphero- 
Cylindrical Lenses.” 3. Exhibition of Vacuum 
Tubes by Mr. Francis A. Darton. 

Electrical Engineers, 25, Great George - street, 
S.W., 8 p.m. Mr. H. Henderson, “ Elet'trical 
Power in Railway Goods Warehouses.’* 

Historical, Lecture-hall, Field-court, Gray’s-inn, 
W.C., 5 p.m. Dr. C. Cotton, “ The Barden 
Papers as a Source of Information for the Im¬ 
peachment of Mary, Queen of Scots.” 

Chemical, Burlington-house, W., p m. i. 
Messrs. J. C. Irvine and A. M. Moedie, “ Deriva¬ 
tives of Tctrarocth}I Glucose.” 2. Mr. J. Hiibncr, 
“The Characterisation of Mercerised Cotton.” 
Preliminary Note. 3. Messrs. A. Senicr and P. C. 

0-“N~0 

Austin, “ Attempted Synthesis of j dinaph- 

tharcridine: Condensation of Methylene Di- 
cbloride and x—substituted—a—Napthylamines. ’ 

Friday, Dec. ao... Civil Engtneert, 25, Great George-street, 
S.W., 8p.ra. (Students’ Meeting.) Mr. L. G. £. 
Moise, “The Mechanical and Thermal Efficiency 
c f a Petrol Engine.** 

North-East Coast Institute of Engineers and Ship, 
builders, Westgate-road, Newcastle-on-Tyne, 
7} p m. i. Mr. W. G. Spence, “ Notes from Fonr 
Years Working of the Educational Committee*! 
Recommendations.” 2. Mr U. R. Jarvis, 
“ Floating Docks.” 

Architectural Association, 18, Tufton-street, S.W., 
7i p.m. Mr. Arthur Keen, Wren’s City 
Churches.” 

Quekett Microscopical Club, ao, Hanover-square, 
WT., 8 p.m. 

Mechanical Engineers, Storey’s-gate, Westmlnitier, 
S.W., 8 p.m. Dr. H. T. Ashton, “ Notes on ^e 
Manufacture and Upkeep of Milling Cutters,” 
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NOTICES. 


SHAW LECTURES. 

On f'riday evening, 13th inst., Professor 
Thoma.s Oliver, M.D.^ delivered the second 
Shaw Lecture on “ Industrial Poisons: Lead 
and Phosphorus, with special reference to 
Lucifer Match Making.” 

The lecture will be published in a future 
number of the JoHr 7 iaL 


CANTOR LECTURES. 

Mr. CoNRM) Beck, F.R.M.S., delivered 
the fourth and last lecture of his course on 
“The Theory of the Microscope,” on Monday 
evening, i6th inst. 

A vote of thanks to Mr. Beck for his course 
of lectures was carried unanimously, on the 
motion of the Chairman. 

The first lecture will be published in the 
next number of the Journal, 


APPLIED ART SECTION. 

Tuesday evening, December 17 ; Sir AsioN 
Wehh, R.A., F.R.I.B.A., in the chair. 

The paper read was “ How to Make the 
Most of a Museum.” By Lewis Foreman 
Day, F..S.A. 

The papei* and discussion will be published 
in a future number of the Journal, 


JUVENILE LECTURES. 

The usual short course of lectures adapted 
for a juvenile audience, will be delivered on 
Wednesday afternoons, January ist and 8th, 
at 5 o’clock, by F. Martin Duncan, on 
“The Scientific Applications of the Cine¬ 
matograph, ’ * 


Each Member is entitled to a ticket admit*'^ 
ting two children and an adult. 

A sufficient number of tickets to fill the^ 
room will be issued to Members in the order 
in which applications are received. 

Members who desire tickets for the course 
are requested to apply for them at once. 


PROCEEDINGS OF THE SOCIETY. 


INDIAN SECTION. 

Thursday afternoon, December 14; Sir 
Willi\M Lek-Warner, K.C.S.L, in the 
chair. 

The Secretary of the Section announced that 
Lord Harris, who was to have presided was obliged 
to attend a meeting of his regiment in Kent that 
afternoon, and was, therefore, unable to take the 
chair. His lordship expressed his disappointment 
and regiet. 

The Chairman (Sir William Lee-Warner), in, 
introducing the reader of the paper, said that to 
any one from Bombay the introduction of Mr. 
Gilbert was absolutely unnecessary, but as he 
hoped there were many present who were ac¬ 
quainted with other parts of India besides Bombay, 
he would merely state that the author was well knowm 
in Western India, not only as a good sportsman and 
a sound professional man, but as one of those non> 
official Englishmen who did so much to help the 
governing authorities to govern the country, for he 
always showed the greatest sympathy with the 
natives, and at the same time was always on the best 
terms with the officials. His advice had often been 
sought on matters of moment, not only by Indians, 
but by official Englishmen. 

The paper read was 
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BIG GAME IN INDIA. 

By Reginald Gilbert, F.Z.S. 

I must preface my remarks by stating that 
my knowledge of the wild beasts of India does 
not extend beyond the boundaries of Western 
India, Central India, and the Central Pro¬ 
vinces. Although I have been in the jungles 
in other parts of India, I have not there come 
on close terms with the denizens of the forest; 
and, when 1 speak of my experiences with big 
game,. I do not wish to pretend to a larger 
knowledge than I actually possess. The fas¬ 
cination of camping in the jungles of India 
was to me, in my younger days, as it must 
have been to hundreds of others, one of the 
greatest charms of life, and I look back with 
pleasure tothQ many happy days I spent there, 
and with sympathy for the poor, fever-stricken 
jungle men who accompanied me, whose 
knowledge of wild beasts and wild nature was 
to me a continued object of admiration, and 
whom I looked upon as my mentors. The 
book of nature had no secrets or mysteries for 
them. They could quickly read it, whilst I 
could only slowly spell out the easy words. 

Before referring in detail to the big game 
which form the subject of my paper, 1 would 
advert to the essentially modem nature of the 
literature which deals with the methods of 
killing them. In all old works relating to 
travel in India we read of jungles being 
infested with wild beasts which frequently 
killed travellers, but until the nineteenth century 
we find nothing in the books which bears upon 
the means of destruction employed. Bows and 
arrows, and crossbows or flint-locks were not 
tempting weapons for the sportsmen of early 
days. One ancient mode of sport, the netting 
of tigers, is still carried on in Mysore, but 
it seems to have been more or less peculiar 
to that province, as 1 can find no trace of it in 
other parts of India. I shall refer to this very 
interesting survival of an old sport later on. 
Meanwhile let me glance briefly at the princi¬ 
pal varieties of wild animals that are to be 
found in the jungles of India. 

Disappearance of the Lion. 

1 will start with the lion. He still exists' 
in one district of India only, viz., the Gir 
forests in the Native State of Junaghar in 
Kathiawar. It is due to the fostering care of 
the chiefs of this State and the British political 
officers in Kathiawar that the Indian lion is 
not extinct. This forest, in which he has found 
what would appear to be his last retreat, favours 


his preservation. It covers a small area and 
lies in a comer of India bounded on one side 
by the sea and cut off on the other from the 
rest of India by desert and open plains. There 
are not many survivors and only occasion¬ 
ally are any allowed to be shot. Lions were 
formerly common in Central India, and have 
survived there until a comparatively recent 
period, for I have met sportsmen who have shot 
them there. H.H. the Maharaja Scindia of 
Gwalior last year obtained about twenty lion 
cubs from Africa, and turned them down in 
a large jungle which he has for years past kept 
as a preserve for big game. I made inquiries 
about them when I was in India last year, but 
they have been turned down for so short a time 
that it is impossible to prognosticate how they 
will do in their new home. 

The Monarch of the Jungle. 

The tiger, as you know, is the king of Indian 
animals, and is the one most identified with 
Indian sport. He is found all over the country, 
and in other parts of Asia. He is able to 
thrive even in frost and snow, in icy Man¬ 
churia, and in the hills of Northern Afghani¬ 
stan. 

There is, I find, a prevalent idea^ in England 
that one has only to enter a big Indian 
jungle to be able to see the tiger walking 
about, but I need hardly say that he is not so 
obtrusive as that; and, as a matter of fact, it 
is most exceptional to see a tiger, except in a 
well-organised beat for him. He never moves 
in the open in the day time if he can help it. 
I have been singularly fortunate in coming 
across tigers by chance. The first I ever saw, 
nearly 30 years ago, were in the Central 
Provinces, when I was out stalking bison. I 
was riding, in an open jungle, which had been 
burnt, with a man behind me carrying my 
rifle. I saw two large tigers walking about 
200 yards ahead in some fairly open jungle. 
We espied one another at the same time. 
- They stopped and gazed at me. I looked at 
them, and wondered what I ought to do. I 
soon got off my pony and loaded my rifle. This 
had the effect of making the tigers run off as 
fast as they could, and I saw no more of them. 
I pugged up a short way, when I came on to a 
herd of bison, which occupied my attention for 
that day. 

A great amusement of mine was stalking 
bison in a district on the Satpura Hills that 
’ was fairly full of tigers, where they could 
not be beaten out owing to the country being 

vast uninhabited jungle, and where beaters 
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•could not be obtained. I have come on very 
fresh tracks of tigers repeatedly, and I have 
heard them moving ahead of me in thick 
jungle, and even heard them growling, but I 
could never see them. I have even had them 
(through my camp at night. I once, however, 
came on five tigers at one time. When 
camped about 20 miles from the hill station of 
Mahableshwar, I heard in the early morning 
a bekri deer on the hill above my camp 
sounding a note of alarm. 1 suspected 
•that a tiger was the cause of the deer's 
fright, but my shikari, who soon came in, 
-saying he could get me no reliable news of 
tiger, laughed the idea to scorn. Nevertheless 
(in the evening I determined to go for a ride 
up the hill, and 1 took with me the man in 
charge of the mule, and a coolie carrying an 
unloaded rifle. About half way up the hill, in 
-some scrub jungle, I heard a great bustle and 
movement of boughs just below. I looked, 
and saw a number of tigers moving off. I got 
off my mule, loaded my rifle, and fired at one 
moving slowly away. As soon as the shot was 
fired several tigers taking alarm made a spring 
•out of the scrub and rushed off. The jungle 
seemed in my excitement to be alive with 
•tigers. I missed both barrels. I turned to 
•the muleteer and asked him how many tigers 
there were. He replied, twelve, I asked the 
xoolie the same question. He replied, ten. 
I could not myself determine how many there 
were, but I thought it possible there were 
seven or eight. However we were all wrong. 
il beat for these tigers for several days, and the 
theaters saw them often. There were five. I 
■only got one of them. If I had had a companion 
with me I should have done better, for the 
jungles were too large for one gun. On 
another occasion a friend and I found our¬ 
selves in thick jungle, where we had gone to 
see a dead sambar killed by a tiger on the pre¬ 
vious'day. We heard the tiger move off, and 
we came on to a snftall herd of sambar, to 
which we were attracted by hearing the stags 
Ibarking. We got ^close up to and amongst 
them, but they took no notice of us, and we 
felt sure that they were alarmed by a tiger. 
The jungle was thick, and we hoped that by 
••standing still we might see the object of this 
terror. After waiting some time and not 
♦seeing it, I told my friend to fire at a large 
stag. He wounded it, and our time was 
^occupied in its pursuit* We came back later, 
.and had tiffin and a rest at a stream close by. 
^ext day we returned, and our shikaris 
Seated out the plane wbare the tiger had 


taken his siesta the previous day. It was 
within 50 yards of where we had taken ours. 

Man-Eaters. 

Man-eating tigers and their characteristics 
have always been of interest to me. Nearly 20 
years ago I made a special investigation of 
the subject, and obtained a great deal of in¬ 
formation which I embodied in some papers 
contributed to the Bombay Natural History 
Society. I was anxious to know whether there 
was any special reason for the tiger taking to 
human food, and if he had any proclivities 
which distinguished him from his game-killing 
brother. There was a theory widely held in 
India that tigers in their old age took to man¬ 
killing, when they were decrepit and too inac¬ 
tive to kill game, and that pian-eaters were 
always emaciated and mangy. 

The evidence I collected showed that this 
theory was quite incorrect. I found that man- 
eaters had for years existed in certain districts, 
which contained plenty of natural food for 
tigers, and that in other localities infested by 
tigers, man-eaters had never been heard of. I 
visited the haunts of man-eaters, and went to 
the actual spots where men had been seized, 
and obtained evidence from various witnesses. 
The only theory I could put forward was that 
the man-eater inherited the vice, or that the 
parent, having previously learnt it from a 
parent or companion, taught the cubs to kill 
human beings, such cubs when grown up, 
teaching their own cubs or their mates, 
and so perpetuating the practice in that dis¬ 
trict. In short, that the tiger is sometimes 
born a man-eater, and sometimes taught to be 
one. This assumption would account for some 
districts never being entirely free from man- 
eaters. 

Let me tell of one or two man-eaters of evil 
fame. In 1889 a man-eating tigress appeared 
on the Bengal-Nagpur Railway, and her predi¬ 
lection was feasting on the employes of the 
line. For a long time she hunted within an 
area of nine square miles contiguous to the 
railway, evincing great cunning and audacity, 
as many of the gang of permanent way men 
knew ffill well. She would snatch them up 
and carry them a considerable distance. All 
1 need say about her was that she met the fate 
she deserved. 

The “Jaunsar man-eater" was another 
notorious tigress whose evil deeds were often 
recorded in the Indian newspapers some years 
ago. She was best known from the fitet that 
shQ carried off a European, who, with Mr. B. 
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Osmaston, of the Indian Forest Depart¬ 
ment, was seeking for her near Chakrata in 
the Himalayas. Mr. Osmaston killed her 
whilst she was worrying his companion. It is 
only right that I should state out of respect to 
this tigress’s memory that she received some 
provocation, because these two gentlemen 
went up in broad daylight to a buffalo that she 
had previously killed, and she may well have 
supposed that they intended to carry off her 
dinner. I had a very interesting adventure 
myself with a man-eater, but this, perhaps, is 
of more interest to myself than to others and I 
am not here to tell tiger stories. Besides, is it 
not all written in the chronicles of the Bombay 
Natural History Society ^ 

I will, however, give you some particulars 
relating to a notorious man-eater, which w^as 
killed as recently as September, igo 6 , in the 
Central Provinces by Mr. E. A. Guest, Deputy 
Commissioner of Sambalpur. I had heard of 
the depredations of this animal and also of 
its being killed. I, therefore, wrote to Mr. 
Guest for an account of it, and I now give you 
the story in his own words :— 

“ On the 19th September,** Mr. Guest writes, “ I 
shot a notorious man-eating tigress, which had been 
at large for five years since 1901, and for which the 
Central Provinces Government had offered a reward 
ofRs.500. 

‘‘Contrary to my expectation the tigress had a 
beautiful coat, and 1 believe that a famous Indian 
shikari, Captain Shakespear, mentions in a work 
that he shot a man-eating tigress with a very fine 
coat. This puts an end to the general idea that such 
a beast is mangy. 

“ The tigress measured 8 feet 7 inches, and was 
very thick set, with heavy paws, resembling those of 
a large tiger I shot in February, but in all respects 
she was like an ordinary tiger. I might note that she 
had one large lower tooth, slightly broken, perhaps 
by a blow from one of her victims or one of the 
persons who escaped from her. She was a terror to 
the ’ villagers attached to two police out-posts in 
British territory, and besides she had a wide range 
in Sarangarh Feudatory State, which adjoins this 
district. From the resolutions of the Central Pro¬ 
vinces Government on the destruction of wild beasts, 
I ascertained that during the four years 1901 to 1904 
168 deaths of human beings were put down to the 
credit of this tigress alone, so that she killed on an 
average 42 persons a year. The figures for 1905 I 
could not get, as this district went over to Bengal on 
Partition Bay, before the resolution for 1905 was 
published. The figures for kills in the Native State 
are also not available. The jungles where this tigress 
..roamed were practically deserted, even for purposes 
of procuring firewood, and the people were content 
to bum di|^ cow-dung cakes rather than risk being 


captured by the beast, which would track people on 
the sound of a hatchet, and would approach so 
stealthily that her presence was not known till she 
captured her victim. If several people happened to 
be together, and one strayed a little apart, he would 
be singled out, while small parties keeping together 
were not safe, as the beast would sometimes appear 
and take off one or other. Her victims were always 
captured during the day, and at times within sight of 
the village. One Malguzar. or Gaoutia, as the bead 
man of the village is called here, told me that he 
had rescued some persons as the beast was carrying 
them ofi'. and none of them lived, as the four fangs 
were buried in the neck of the person, and all 
medical aid was futile. The beast had been at large 
so long, and all efforts to destroy her had been frus¬ 
trated so often, that the people looked upon her as 
un incarnation of the deity, and native shikaris 
who were given licences to destroy this beast were 
afraid to make the attempt, as they said one or two 
shikaris had been killed in the attempt. When I 
shot the beast the people were wild with excitement, 
and village upon NiWage turned out to see the beast, 
and I have since heard that the people brought out 
red paint to put on me, intending to worship me. so 
great was their dread of the beast and their venera¬ 
tion for the person who could destroy her. 

“ I have not heard of any man-eater prior to this 
one, but I heard that there was a family of man-eaters, 
this tigress, her mate, and two cubs. The tiger was 
said to have been killed some time early this year by 
a native, while a full-grown cub was destroyed about 
three weeks before I shot the tigress. Hut I cannot 
be certain that there was a family, and at any rate 
Government did not think so, as they oflered a 
reward for one tigress alone, and all deaths were 
put down to her. 

“ She was so cunning that she never returned to a 
kill, whether a human being or a bullock specially 
tied out, and very frequently she would not touch a 
kill put out for her. I know this because it would 
sometimes happen that corpses would be found two 
or three days after the person was killed, only partly 
eaten, showing clearly that the beast ate ber fill and 
went off, not to return. Again last February, and 
also in May, 1 sat up on moonlight nights over kills 
(bullocks) said to have been made by the man-eater, 
but she never appeared, though one night I heard her 
growl and pass by close to the kill. It was purely a 
piece of good Inck that I got the beast. Hearing of 
a girl being killed on 14th September, just over the 
border in Sarangarh State, I hastened to the border 
and tied out kills. I must mention that latterly the 
tigress changed her tactics, and instead of clearing 
off after making a kill she would haunt the jungles 
around the spot for three or four days, and could be 
heaird roaring. 

The second night 1 tied out kills she mauled si 
large bttfialo, but did not kill him, and no doubt 
getting a scare of the buffalo she did not return. The 
following day she wm seen by a wood-cutter near the* 



December 2907. 


JOURNAL OF THE SOCIETY OF ARTS. 


79 


village tank before she saw binii and of course he ran 
to the villagers to give the news. 

That night 1 got no kill, but the following day 
she was heard roaring in the jungles around, and my 
kill (a bullock) was tied in the forest fire-line. She 
killed it, and as luck would have it she managed to 
break the string, and she dragged the kill away some 
200 yards or [more into heavy forest, and left it in a 
stream of water, practically covered by water. The 
kill was not touched, but my machan was put up 
some 50 yards away, and I got up at noon. At 2 
p.m. the beast started roaring, and the sound came 
nearer, till finally (at 2.30 p.m.) she appeared oppo¬ 
site me, and as she was looking at her kill I put a 
’*303 bullet into her forehead, and she went down like 
a nine-pin. I am convinced that bad she not dragged 
the kill away and hidden it she would not have 
returned to it. Officers in the Central Provinces 
frequently tried all sorts of devices to destroy the 
beast, but to no purpose. One device was to have a 
dummy dressed as a man or woman with bangles on 
under a tree, and to pull it by a string attached to the 
machan, but the beast could not be taken in. Once 
in a beat she is said to have come out charging, but 
was missed by the person who fired at her. This was 
the only time she was within gun-shot and xisible. It 
only remains to add that since the destruction of this 
tigress human kills have ceased entirely, and the 
people freely enter the jungle since it is universally 
believed that the man-eater is dead.*’ 

In the article on ** Zoology,’* contributed by 
the late Dr. W. T. Blanford to the new edition 
of Ihe Imperial Gazetteer of India, it is 
pointed out ** that owing to the steady 
destruction of tigers in India, the tale of 
human victims has diminished, and only 
•866 deaths caused by tigers were reported in 
1904, whilst, forty years ago, 700 people were 
said to be killed yearly in Bengal alone.” Ihe 
figures for 1905-fi show a total of 786 for all 
India, the deaths being distributed as follows : 
—Bengal, 390; Madras, 155 ; Central Pro¬ 
vinces, 105; Eastern Bengal and Assam, 75 ; 
Burma, 43 ; United Provinces, 14; Bombay 4. 
The number of persons killed by other wild 
animals during the twelve months appears to 
have been 1,268. The cattle destroyed by 
tigers alone in 1905-06 numbered30,6^. In 
the same period 16,915 wilS animals and 
snakes were destroyed. 

Modes of Tiger Slayijjg. 

And now as to the killing of tigers generally. 
This is accomplished in various ways—by 
netting, by shooting over water, or over a 
kill, by beating on foot or by means of 
elephants, and occasionally by poisoning with 
^tiychnia inserted into the kills left by tigers. 


In 1902 I went to Mysore especially to see 
tigers netted. I spent some time there wait^ 
ing until the Maharaja’s shikari had got 
reliable information as to the tigers being 
surrounded with the nets in distant jungles, 
but wearied by delays and disapointment I left, 
alas ! only to be informed that, two days later, 
three tigers had been netted and safely caged. 
I can, therefore, only give you second-hand 
information. 

The nets are made of stout rope with a large 
mesh, and run up to 40 feet in length with a 
depth of 12 feet. When a tiger has killed a 
bullock the villagers, who have been warned 
to be in readiness, set up their nets crescent 
shape across the line which the tiger is likely 
to take when driven. Pieces of net are tied 
together, and the line will often extend a 
quarter of a mile or more, reaching into the 
country on either flank. The nets are placed 
behind a large patch of the thickest jungle, 
and w'hen the tiger is driven up to the net he 
invariably lies up in this thicket, instead of 
breaking out with a charge. Men placed in 
trees signal the moment when the beast has 
reached the right spot, and immediately the 
two wings close in from behind, and complete 
the circle of nets, using spare lengths if 
necessary. Spearmen are placed at close 
intervals all round to repel the tiger should he 
meditate a charge, and the nets, strongly 
fastened to the ground w'ith pegs and heavy 
logs of wood, are supported at a height of 9 or 
10 feet by forked sticks stiffened w'ith an inter¬ 
lacing of branches and thorns. A barrier is 
thus formed, and at night men w'ith fires are 
posted round. If the tiger is to be caught 
alive a trap-door cage baited with a goat is 
introduced; hunger will compel the tiger to 
enter. If the tiger is to be shot, the cirrum- 
ference of the nets is contracted until less than 
an acre of jungle is enclosed. A party of 
some 20 picked spearmen then enter the 
enclosure, and form a ring round a like number 
of men armed with choppers, and a few others 
with horns and tom-toms. The duty of this 
party is to cut diagonal tracks ij to 20 feet 
wide in order to render the tiger visible when 
moved. This task looks highly dangerous. 
It might be imagined that the tiger, maddened 
by rage, hunger, and thirst, would sei^o the 
chance for a charge, but a charge home has 
never been known. The tiger will not face a 
compact and noisy body of men while there is 
any way of retreat. When the cutting is 
finished, the rifles take their stand out^^ide the 
nets on platforms which command the clear* 
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ings, and the beaters by shouting and using 
fireworks try to drive the tiger from one block 
to the other. The beast, when he moves, does 
so at a gallop, and is often missed, as it takes 
a quick shot to stop the animal when crossing 
a narrow opening. The spectacle of an angry 
tiger thus moving about is magnificent. Dur- 
the night the tiger always moves round the 
enclosure, and makes many desperate charges, 
which are repelled by the spearmen on guard 
by their watch fires at close intervals. 

In only one instance has a tiger been ever 
known to jump the nets. In this case at early 
morning he jumped the net 9 feet high, and 
fell on top of two watchmen, both of whom he 
considerably mauled. The Hon. Mr. S. M. 
Fraser, the Resident of Mysore, to whom I am 
indebted for my information about netting, 
was present on this occasion. Netting is 
chiefly carried on by the direction of the 
Maharaja on special occasions only, to catch 
tigers alive for his Highnesses collection, 
to present to other Zoological Gardens, or to 
provide shooting for visitors. 

If you go to the Zoological Gardens here 
in London you will see a tiger the gift of 
the Maharaja of Mysore, w^hich, with a com¬ 
panion since dead, was netted a few years back. 
Alas, how different he is from what he once 
was 1 There is always a vast difference be¬ 
tween the larger wild animals in their own 
native wilds and those we see in zoological 
collections, where they are almost unrecognis¬ 
able by one who has seen them in their natural 
habitat. This can easily be understood. The 
w’ild beast in his native forest is a picture of 
strength and activity. His free life gives him 
a magnificent muscular development. But a 
caged existence, without exercise and without 
exertion to gain food, soon makes him a con¬ 
temptible travesty of his former self. I fre¬ 
quently see pictures in art exhibitions of wild 
animals I have seen in their native wilds. 
These paintings may be great works of art, but 
they are not true to nature, and are I suppose 
taken from models in zoological collections. 
The tiger is often represented on canvas as 
moving about in the open. This he scarcely 
ever does. Watch a domestic cat moving 
about. If a wall or border of shrub is near he 
moves under the shadow of it. Even in a house 
he prefers to walk alongside the walls to walk¬ 
ing direct across an open room. If a tiger or 
patither moves in the open his life is made un¬ 
bearable. . Eveiy bird has a note of alarm 
Which he uses to denote the presence of a foe. 
The sathbar bells and the small bekri deer 


barks. The monkey goes wild with excite¬ 
ment, uses the most terrible language, shakes^ 
the branches of trees, and follows the tiger 
from tree to tree. Even the crow delights to- 
follow and give the tiger a piece of his mind* 
The stately peacock also has a note of alarm,, 
and in jungles where the tiger is about he flies,, 
for he fears to walk. 

As to the other methods of disposing of 
tigers to which I have referred, shooting over 
water and kills is poor sport. I have had no 
experience of beating up tigers in high jungles 
with a long line of elephants. Elephants for 
howdah shooting are not easily procured in 
Western India. I have, however, on several 
occasions had the use of them for the purpose 
of following up wounded beasts. It is a grand 
sight to see a wounded tiger charge tow’ards 
one when safely esconced in a howdah on a 
staunch tusker elephant. Then one has all the 
excitement but none of the danger which one 
experiences wben following him up on foot. 
The sportsman in the howdah is quite safe. 

It may be of interest if I explain how the 
tiger is usually killed by the sportsman who 
has not the use of elephants. The practice is 
to take one’s camp to a tiger country and then 
tie up young buffaloes in a number of places 
within ten miles of camp. The places selected 
for tying up are generally on paths near water, 
or in such places as the shikaris think most 
suitable. In the hot weather water gets scarce 
and wild animals concentrate in places where 
water is obtainable. The shikaris go out at 
daylight to inspect, and when they find a 
buffalo killed they take steps to find out where 
the tiger has gone to lie up during the heat of 
the day. If he has well gorged himself he 
first drinks and then makes for the nearest 
shady place to sleep off his debauch. B)r 
means of tracking a skilful shikari is able to^ 
make sure of the place where the tiger is lying 
up. Having traced him into a shady jungle he 
makes a circle round this, carefully looking to 
see if any pugs lead out of it. If he finda 
no such pugs he knows the tiger is asleep or 
resting within the circle. He then sends back 
to let his master know the tiger is located and 
arrangements are made for the beat. The 
sportsman has one or two good jungle men with» 
him, chosen from the local wild tribes, gener¬ 
ally Bhils. 

The guns are placed upon trees, or on higb 
ground or rocks which command the jungle. 
A tree is the best place, because the tiger' 
neyer looks up a tree, but if the guns were 
placed on level ground the tiger would sootk 
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•see the sportsman, and turn back. The beat 
tthen commences, and the tiger is driven 
towards the gun. As soon as a shot is fired 
all the beaters are told to get up trees. An 
'unwounded tiger is seldom dangerous, but 
when wounded he will attack the first man 
who comes near him; hence the necessity of 
always following up and killing a wounded 
beast. An old friend of mine, Mr. G. L. 
•Gibson, had to leave a tiger after wounding 
him. Next day he went to the same jungle, 
and came on the body of a boy tending goats, 
who had been just killed by the tiger. Whilst 
Mr. Gibson was examining the boy the tiger 
sprang out and seized him, mauling him so 
badly that he died. To follow up a wounded 
tiger is no doubt dangerous, but if great care 
is exercised by people not subject to panic the 
-danger is not so great as some might suppose. 
A tiger will not charge a compact body of 
men making a bold front. He may make a 
•charge in the direction of his enemies, and 
-emit the most heartrending growls, but he will 
not make his charge good if all stand firm. 
If anyone, however, runs off he will be at the 
mercy of the infuriated animal. 

It is not easy to follow a trail in a compact 
body in thick and rocky jungle. Therefore, 
the compact body often move about in skir¬ 
mishing order, which is dangerous, The guns 
should keep in front, with a mass of beaters 
'behind. Sometimes when getting near, the 
tiger reveals his presence by roaring, but if he 
is badly wounded and in thick jungle he remains 
■still. In such a case the usual practice is to 
•send beaters up trees, and move closer and 
closer until the tiger can be seen from the top 
of a tree. If he can be seen from a tree one of 
the guns goes up and fires from the tree. If 
the tiger is only slightly wounded, following up 
is very tedious, as one has to move very slowly. 

I have spent a whole day in following up a 
beast. People get careless too after a time. 
Some tigers are arrant cowards, and show 
no fight. A tigress with her cubs is not 
always very fierce. I have had one charge me 
into the open, and then turn back after being 
ifired at. ^ 


Other Wild Animals. 

I‘he panther {Felts pardus) is fairly numer- 
-pus over most parts of India. He is often 
iound in the plains, away from thick jungle, 
•^long nullahs, on the banks of rivers, and 
-anoongst treeless hilte. He has, therefore, 
a much greater -sco^e for roaming than 


the tiger. I do not think the panther is likely 
to become extinct for a long time. He breeds 
' oftener than the tiger. His favourite food is the 
goat and village dog, but he will kill deer of 
all sorts, and bullocks, wild pig, monkeys, and 
in fact almost anything. He will even eat 
freshly killed carrion. I have had the trunk of 
a skinned bear taken off by panthers close to 
my camp at night. There are several sports¬ 
men in India who have speared panthers from 
horseback. They are, however, usually shot 
and killed in much the same way as tigers. 
They are very active in their movements and 
can climb trees. I have known an instance of 
one climbing a tree and mauling a beater who 
was posted there. The male panther is quite 
as fierce and dangerous as the tiger. The 
panther too takes to man eating, and there 
have been many notorious man eaters which 
rendered some localities almost uninhabitable. 
I once was quite close to a wounded panther 
killing a man. The panther was making a low 
growl just like a cat when it has caught a 
mouse. 

The Indian or sloth bear {Melursus ursinus) 
is still common all over India but is fast dis¬ 
appearing. In jungles where I used to shoot 
bears when I first went to India there are now 
scarcely any. This creature still has some 
strongholds in jungles containing rocky hills 
with caves, w^here he is difficult to find, but 
he will soon become extinct if he is not 
protected. He is more easily found by the 
sportsman than some other game. The 
favourite plan is to send out men over night, 
w'ho will w'atch the hills and notice him return¬ 
ing from his feeding ground at dawn of day. 
His lair can then be marked down. If no 
caves are available he will lie up in thick 
bushes. The sportsman can then have him 
beaten out, or, what is more easy, wall him 
up and shoot him. After being first wakened, 
he takes some little time to realise his position, 
and whilst he is cogitating lead can be pumped 
into him - He is not easy to get out of a cave. 

1 have seen fox terriers turn a bear out by in¬ 
cessant barking, but only for him to return 
with a fixed determination to keep inside till 
night time. 

He also is dangerous when wounded, and 
will charge with great bravery He occasion¬ 
ally bears enmity to human beings, and will 
kill human beings, although not with the in¬ 
tention of eating them. A friend and I once 
were so fortunate as to kill a man-killing bear 
just after he had mauled a victim clo*'^^ to his 
village in the hills. 
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He has one peculiarity. If he is shot and 
wounded whilst in the company of other bears 
he will turn on his companions and fight 
them' I once bagged three bears in as many 
minutes owing to my wounding the leading 
bear, who stopped to fight his companions. 
During the milie I fired until there was perfect 
peace. The bear can get over rough ground 
very rapidly. I have seen him form himself 
into a ball and roll down hill. 

The Indian bison {Bos gaurtis) is a splendid 
animal; the bull bison attaining to a great 
size—nearly 19 hands at the shoulder. This 
measurement, however, is much increased by 
a large dorsal ridge. He is found in all hilly 
forests, especially where bamboo jungles are 
plentiful. The large bulls generally separate 
from the herd and move about alone, but 1 
have seen and shot two large bulls in com¬ 
pany. He is generally shot by stalking. He 
is shy rather than fierce, and, even when 
wounded, seldom attacks a man. I have 
known instances, however, to the contrary. 
I saw one charge because his companion 
was shot, and, moreover, I had to get up 
an adjacent tree for shelter, the bison waiting 
for me below, until I dropped him with the 
fourth bullet. It remains to be seen if the 
Forest Rules will save him from extermination. 
He is not an animal who can be domesticated, 
though there are one or two instances where 
young calves have been. A few years ago I 
saw two three-year old cow' bisons w^hich had 
been kept in the Mysore gardens since they 
were captured as calves. They were allowed 
to roam about a garden and did not appear 
shy, but they were occasionally bad tempered. 
1 saw one of these in January last; the other 
had died. 

The sambar is found all over India but 
has decreased in numbers I fear, and is 
becoming comparatively rare in the Bombay 
Presidency. His hide has a good value 
for the native shikari. The stag has a 
magnificent head which makes an excellent 
trophy. In the cold weather excellent sport 
can be had in the Central Provinces by stalk¬ 
ing—the only sportsmanlike way of killing 
him. He can be killed by beating him out of 
thick jungle, but this is not considered fair 
or proper sport. Sambar do not attain any 
great size in captivity. Some years ago I 
saw a large herd of sambar bred in Australia 
from a few which had been imported from 
India by the late Sir Samuel Wilson, They 
were kept in a large wired-in hilly tract 
covered with forest. None had heads of any 


size, nor did they appear to be so large as their 
Indian brethren. 

The cheetul or spotted deer {Cervus axis) is 
another animal which gives good sport in 
stalking. The stag has a v^ry good head 
much prized by sportsmen. He is found in 
much the same jungles as those frequented by 
the sambar, but has decreased very rapidly. 
Many years ago in the hot weather I saw a 
herd of 200 of them in the State of Hyderabad. 
They were very common there. This was 200 
miles fi'om a railway, but since then railways 
have been brought nearer and I fear the 
cheetul have suffered. 

The blue bull is fairly common. The male 
has but small horns and few persons trouble 
to go after them. 

The barasingha or swamp deer {Cen^ust 
duvaucelt) appears to be increasing in the' 
Central Provinces. He is now extinct inr 
Sind. 

The black buck and the chinkara are still 
fairly common everywhere in the plains and* 
cultivated parts of India. The chinkara are 
found in nullahs and rough ground. They give 
excellent sport in stalking. 

The bekri or four-horned antelope is fairly 
common. 

The muntjac or barking-deer {Cervulus 
muntjac) is rare. 

In the Bombay Presidency I have often shot 
the mouse deer [Tragulus meminna). He 
is about the smallest deer in the world, about 
10 inches high at the shoulder. He is found 
in rocky jungle. 

The wolf {Cants lufms) is found all over 
India. He does much mischief, and his ex¬ 
tinction would not be regretted. There have 
been some noted wolf children-eaters in the 
Central Provinces, for whose deaths Govern¬ 
ment have offered large rewards. 

The hyena is common everywhere. He,, 
too, has taken to carry off children. There 
was one, many years ago, which captured a 
large number of children in the neighbourhood 
of Ahmedabad, and was killed with much 
difficulty. 

The wild dog {Cmn rutilans) is found all 
over India. He is a great pest, and causes 
great destruction among the deer tribe. It is 
said that a pack of them will even attack the 
tiger^ and sambar are frequently victims, I 
have two or three times come on packs 
hunting. The wild dog is a most shy and 
retiring animal, not much larger than an 
English fox. Great difficulty is experietlchtl 
in keeping him in captivi^. He seldom 
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lives long, and appears very miserable and 
dejected. 

Preservation of Big Game. 

This completes the list of the more im¬ 
portant animals, and I now proceed to deal 
with a topic of national interest—the means 
adopted for preserving the big game of India 
from the extinction with which it is threatened. 
The Indian Government pays monetary re¬ 
wards for the destruction of tigers and 
panthers—in some places 1 believe also for 
bears. I think the time has now come when 
these rewards should cease, except for noted 
man-eaters. It has always been the custom 
of Government to pay large special rewards 
for the killing of man-eaters. Government 
have of late years, I am glad to say, pro¬ 
tected wild animals in State forests by issuing 
rules under the Indian Forest Act restricting 
shooting except on certain conditions, and 
they have also made certain forest sanctuaries 
for wild beasts where no shooting whatever is 
allowed. Big game is found mostly in Govern¬ 
ment forests, so that its protection by rules 
under the Forest Act may be effective if the 
rules can be enforced, and are sufficiently 
complete. 

Some twenty years ago the Government of 
Bombay introduced a Bill for the protection of 
game, which was violently opposed by a Hindu 
member of the Legislative Council belonging 
to a caste whose rules forbid the taking of life. 

1 forget what the objections were, but they 
induced Government to drop the proposed 
legislation. Later the Central Provinces 
Government passed forest rules for the pro¬ 
tection of game. These rules were in effect 
almost prohibitive of all shooting, except for 
forest officers and gentlemen of unlimited 
means. These restrictions caused such an 
outcry that they had to be dropped. The 
Indian public seemed to be adverse to all rules 
for shooting or entering Government forests, 
for fear that such rules would be all in the in« 
terests of the officials living in the district- 
However, in 1902 the Central Provinces 
Government passed new forest rules, which 
appear to be fair and seem to have met with 
general approval* 

The Central Provinces I think contain the 
best big game jungles in India, and it was felt 
that protection was required for big game other 
than carnivora. The carnivora are not pro¬ 
tected under these rules, except that persons 
4 esirous of shooting in Government reserved 
forests have to get permits, for which they 


pay nothing, but they have to employ a forest 
guard to accompany them, so that indirectly 
a sportsman who shoots in a reserved forest 
(and such reserved forests are the ones in 
which most of the carnivora live) has to 
pay for his sport. In East Africa the Govern¬ 
ment charge strangers a very large fee for 
shooting big game. The Central Provinces 
rules provide for permits, which are limited to 
certain defined areas, but wounded game may 
be followed to an adjoining block. No person 
is allowed to sit up over water for the purpose 
of shooting any other animal than carnivora. 
Does, hinds, and fawns, and even immature 
stags are not to be shot, nor are the cows and 
calves of bison. There is a close season for 
stags between 1st June and 31st October. The 
killing of stags in velvet is also prohibited. 
Besides this, the various officers have power 
to limit the number of stags to be shot, and in 
some forests they forbid any shooting, in order 
to allow the game to get up. These rules 
have not been in force long enough to enable 
one to form a decided opinion as to the effect, 
but they should at any rate preserve other than 
carnivora. 

The Bombay Government also have passed 
rules for the protection of game in forest 
reserves. These differ somewhat from those 
in force in the Central Provinces. The same 
charge (Rs.25 per annum) is made for both 
the northern parts of the Presidency and 
southern. The southern part contains the 
Canara jungles, and game is more plentiful 
there than in the northern circle, where great 
complaints are made of the fee. Forest and 
district officials are not exempt, and I have a 
complaint from a Government official to the 
effect that “outsiders'* evade payment in 
every possible way. Young subalterns who 
may go out on the chance of shooting a 
panther do not like paying Rs.25 for the 
privilege, and forest officers who are doing 
their best to protect the game grumble 
at having to pay the same for the chance 
of a shot now and then. Complaints 
have also been made that the Bombay 
Government do not utilise the money they 
receive for shooting licences in the payment of 
rewards to informers whose testimony would 
secure the conviction of offenders, or in 
maintaining a special staff of watchers. The 
forest officers have enough to do as it is, 
without collecting evidence against those who 
break the rules. ^ 

The Bombay rules have only been in force 
for about a year, and it is impossible to say 



84 


JOURNAL OF THE SOCIETY OF ARTS. 


Dtumher so, 


what will be their ultimate effect. I first went 
to India thirty years ago, and I commenced 
my big game shooting at once. It was then 
possible to get fair bags of big game, con¬ 
sisting of tigers, panthers, bear, bison, sambar, 
and cheetul all over the Presidency. The 
Thana jungles, commencing within 20 miles 
of Bombay city, every year yielded many 
tigers, panthers, and bears to the sportsmen, 
but now, alas, few are left, although it is right 
to mention that a tiger was killed last year 
near Thana. I myself have shot tigers in the 
Thana jungles in the past, and I have seen 
many marks of tigers there. There are but a 
few left now. 

In the Bombay Presidency big game is now 
so scarce as to come dangerously near to the 
vanishing point. I have consulted district 
officers as to the causes of the scarcity, and I 
trust that the record of my inquiries may lead 
to the adoption by Government of measures 
that will effectually check the evil. 

Mr. Gleadow, Conservator of Forests of the 
Northern Circle of Bombay, perhaps the most 
competent witness that could be procured, has 
written me an important letter, dated Dec. 9, 
1906, from which I make the following ex¬ 
tracts :— 

** The new rules have only been in force for a year, 
consequently it is quite impossible for the keenest 
obsei^er to trace any effect at all. 1 may say that, 
compared to the supposed number of sportsmen, those 
who have thought it worth while to take out a licence 
form an insignificant minority. District officers have 
taken out licences to some extent, but as for private 
sportsmen, I suppose a dozen licences would cover 
the lot, so far as this circle is concerned. 

** Although no effect can be traced by observation, 
it is not difficult to arrive at some conclusions. There 
are no great European nimrods in these days in this 
circle, so far as slaughter of game is concerned. 
There are first-class sportsmen a few, but nobody that 
I know of kills any quantity of game. Partly, the 
game takes too much finding; partly, official life is 
much too fully occupied now a days to leave much 
time for shikar. 

*'The European thus, in my opinion, counts for 
little in the world of wild animals. In the matter of 
blackbuck, one still occasionally hears of someone 
killing half a dozen or more a day for k week, but 
such cases are very few, and so are the tracts of 
country where it can be done. In my circle buck are 
considerably scarcer than they were 20 years ago, and 
that is all I can say on that point. Chital and 
sambhar } bless me, when did I see one last ? These 
animals 1 know still exist, for I lee an ^ occasional 
4>ag, and a chital was shot las^ season by a railway 
man fife above Ghats, near Tansa, but said to have 
been hpiKl outside forest. 


** No bison have been shot for several years that T 
know of, but one was killed by a tiger last year,, 
apparently a good young bull, for Mr. Gilbert, of our* 
service, found the skull, and the horns are very decent.. 
The herd at present, I believe,, comprises about a 
dozen, but, as you are aware, is liable to sudden 
diminution every few years, when foot and mouth 
disease or distemper gets in. The small deer, rib-' 
faced, four-homed, and mouse, are still prevalent in 
most places, but can scarcely be called common now 
anywhere. 

Pig and nilgai are the brutes that want shooting,, 
for they are too numerous in some parts, and a 
nuisance to the cultivators. The pig are not much 
shot because they aie too wily, invariably breaking 
back through the line or lying low. They will come 
round camp as bold as brass on pitch dark nights, 
frightening horses and servants, but it is a rare plea¬ 
sure to get a bullet into them. 

**The nilgai are very common in parts because 
nobody shoots them. Hindus regard them as a 
species of cow (gat), and so more or less sacred, 
though I never heard of any trouble through shooting 
them. 

** Panthers are still common, but not, therefore, easy 
to get. The famine years made many man-eaters.. 
In the Dangs, in the impo.ssibility of shooting them, 
they were all successfully trapped, perhaps a dozen of 
them. One is unaccounted for, and we hope dead.. 
Tigers, I fancy, are slightly increasing ; they were very 
scarce in this circle a few years back. They are very 
hard to trace now, but I fancy there are one or two 
more. 

“Bears are certainly scarcer. Places I knew as 
haunts twenty years ago are drawn blank now. On the 
whole, everything is scarcer, including, I thinks 
even pig. 

“The reason is not the European sportsman, but 
the native who pays no licence. For one Mn 
killed by a sahib there must be a hundred killed by 
natives, and where a sahib will pass a whole year 
without killing chital or sambar, natives will kill a 
score. Sambar skins are brought for sale in some 
of the back districts by wild tribes, as are occasional 
skins of chital, bear, panther, &c. Ibe wild tribes 
kill a good deal of game with guns of the rusty gas- 
pipe order, bows and arrows, and nets. They net 
not only birds and hares, but too. The 

famine killed off a lot of game. Water was so- 
scarce that the natives, and the felidae, too, knew 
(and sat over) every spring that had a drop in it, an^ 
sometimes there would not be another drop in the 
forest for twenty miles or more. Many animals must 
have died of thirst, as man did of hunger, after 
wandering through the forest till delirium overtook 
th^m. Panthers started on corpses and passed on to* 
living subjects, but must have had a vmy poor time,, 
nevertheless. 1 still find occasionally a few sticks, 
the remains of a rough shelter put up in some out-of- 
the-fway forest recess by some unfortunate, who hadl 
abtitidcmed his homo on the chance dof being able 
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dig up enough roots to keep himself alive. The 
scarcity of water has continued since the famine of 
tgoo to the present time, last hot weather being the 
absolute Ipwest record in wells and springs. Last 
rains have been good, and 1 hope we have turned the 
comer, but there has been so much deforestment, 
both on State lands and private, especially the sub¬ 
ghaut region, where all the sources lie, that the 
water supply can never again be what it was, and 
that is saying very little, for it was never plentiful. 

You will, therefore, understand that I look upon 
the effect of the licence as negligible at present, in the 
face of the difficulty of controlling these irresponsible 
good friends of ours, the *wild tribes,’ and the 
poaching villager of more civilised parts. But the 
rule enabling me to create sanctuaries I value, and 
have totally forbidden the pursuit of bison. On the 
other hand, it is only fair that those who enjoy 
sporting over the State demesnes should pay some¬ 
thing for the privilege, because if the old free system 
continued there would be a speedy end to all game. 
When there is not enough to go round some process 
of selection must be adopted and the test payment 
is practically the only one admissible in the present 
conditions of society. 

** There is a grumble at the end, * Thou shalt not 
muzzle the ox that treadeth out the corn.’ The 
forester has to pay for his licence like anybody else, 
and the justification for this galling piece of disfavour 
is, that if he went free, the collector (who is a forest 
officer too, in name) and the assistant collector (who 
is ditto), and the wffiole hierarchy who have more or 
less status to interfere in forest affairs, would be 
jealous.” 

I have omitted from Mr. Gleadow’s letter 
some portions relating to the troubles which 
forest officers have experienced in enforcing 
the payment of shooting fees by Europeans, 
and to the manner in which the former have, 
while exercising their official duties, been 
treated b^^ certain sportsmen. 

Mr. H. Murray, Conservator of Forests, 
Southern Circle, has also given me a great 
deal of information. He laments the decrease 
of game, and the difficulty of enforcing the 
forest rules to protect them. He complains of 
the great increase of wild pigs, and tells me 
that a herd of wild elephants have come into 
a part of his district in "the Canara jungles, 
after an interval of nearly forty years. In my 
younger days, the Canara jungles were some 
of the best tiger and bison jungles in India, 
and many parties shot there every year, but 
now there are few bison and tiger left. It is 
quite common for parties now to go out, and 
not get a shot at big game. In former days, 
there were bison near the Hill Stations of 
Lanowlee and Mahableshwar. In the ceme¬ 
tery at Mahableshwar is the grave of an officer 


stated to have been killed by a bull bison, but 
there has not been a bison in these places for 
many years. In fact, there are none left in the 
whole Presidency of Bombay, except a small 
herd in the Thana jungles, and also some in 
the Canara and Khandeish jungles. The bison 
in the Thana jungles were, to me, a great 
object of interest for many years. I have 
frequently seen them, and had them pass close 
to me. I understand that they now number about 
twelve. The forest in which they are mostly 
found is within 35 miles of Bombay city, and 
it is now a sanctuary; let us hope that they will 
increase and multiply. The district officers 
have for twenty years past been doing their 
utmost to preserve them, and the Bombay 
Natural History Society has used all its in- 
ffuence to help. It has long been considered 
very bad form to shoot them. They, however, 
have not increased much, and this has been 
attributed to the devastation of cattle plague. 
Whenever cattle plague has appeared in the 
district the bison have invariably been attacked 
and suffered from it. The jungles in which 
they live are ideal jungles for bison—plenty of 
bamboo and water with timbered hills. The 
fhana reserve forests are very large, and they 
have plenty of room there to wander in solitude* 
Bison appear unable to exist near human 
habitation ; are not nearly so common in the 
Satpuras in the Central Provinces as they used 
to be, and I fear they will be the first to dis¬ 
appear altogether. 

The Central Provinces and Central India 
are more favoured than the Western Pre¬ 
sidency. Complaints of the decrease of big 
game are not so great there as in Bom¬ 
bay. Indeed I have received evidence of the 
increase of bison, sambar, and swamp deer 
in some parts. Central India, as you know, 
is largely composed of Native States, and the 
chiefs and rajas of that territory now look on 
their big game as a valuable asset. Many of 
them are keen sportsmen, and are anxious to 
preserve their game for themselves and their 
guests. So many great men now come to 
India who are desirous of killing a tiger, and 
the rajas are very hospitable to this class of 
visitor, keeping special preserves in which 
tigers can always be shot. I think, therefore, 
that the Indian princes and chiefs will do their 
utmost to protect big game in their States. 

1 was in Sind last winter, and I made special 
inquiries there. WTien I first went to India 
the tiger w^as often met with in Sind along the 
banks of the Indus, but not a single one is 
to be found there now. The last was killed 
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about twenty years ago. The barasingha, 
or swamp deet, was also fairly common in 
Sind, but he has become extinct. The hog 
•deer and the chinkara are there still, but the 
natives, I hear, wage a continuous war on 
them, and in a few years, I believe, they also 
will vanish. The ibex, however, still flourishes 
in the hills north of Sind. 

The forest rules of the United Provinces of 
Agra andOudh, lately promulgated, have been 
adversely criticised in the Indian press. It is 
said that the district officials are favoured to 
the disadvantage of other sportsmen. One 
complaint is that sportsmen using elephants 
have to pay fees which are prohibitive except 
to millionaires. But persons who can afford 
to shoot with elephants can afford to pay 
high fees. The annual fee to shoot is lOO 
rupees, but reduced amounts are charged 
for short periods in small forest areas. It is 
objected, however, that the rules can be worked 
so that outsiders get little or no shooting with 
these minor licences. I have had no experience 
of shooting in these districts, so I do not 
myself criticise these particular rules. 

Mr. A. A. Dunbar Brander, Deputy Con¬ 
servator of Forests in the Central Provinces, 
who takes a great interest in big game, and 
has made a special study of the subject, has 
been good enough to give me much informa¬ 
tion. His view is. that the only persons who 
do harm to big game are the native shikaris, 
who shoot for their living, and the natives who 
get licences to use arms for the protection of 
their crops, but who use their licences for the 
indiscriminate slaughter of game. The amount 
of mischief these people do is enormous. His 
point is that the harm they do is from March 
to July, in the hot weather, shooting over 
water ; and that in order to stop this, licences 
should not be issued, under the Arms Act, to 
this class of people during those months, espe¬ 
cially as, in this period, crops do not require to 
be protected from game. He has, I believe, 
urged his views upon his Government, and it 
is hoped that Government may restrict the 
issue of gun licences for this period of the 
year. His proposal, in my opinion, is the 
best, and indeed the only way of completing 
the good work carried on under the forest rules, 
and it would be a means of effectually pro¬ 
tecting big game. As regards various animals^ 
Mr. Brander writes;— 

** Bison are hardly ever shot by natives. Only 
Bnropeiins and tigers kill them. They have de¬ 
cidedly increased, and a/e now common in some 
parts, #bere in Mutiny and pre-Mutiny times there 


were none* Nature sets a limit, and a low one, 
on the numbers to which such big animals may 
reach, and every now and again rinderpest, foot- 
and-mouth disease, reduce a number of herds to a 
few individuals. I counted 8o dead in one year in 
one forest block. But the bison's future is assured, 
and as our forests get denser so they will be spread 
further." 

Mr. Brander further tells me that buffaloes are 
only found in a few places in the Central Pro¬ 
vinces : they are holding their own. Sambar 
are increasing, and more numerous than they 
were ten and twenty years ago, due to a 
strict protection and destruction of outlying 
forests. Tigers are getting rapidly scarcer, 
due to restricted area and European sportsmen. 
Panthers are as common as ever. “ Bears ** he 
adds, ‘*are getting rapidly scarcer; I am unable 
to assign a cause to this undoubted fact. Few 
are shot comparatively. Wild dogs have in¬ 
creased much of late ; I can assign no reason 
for this, and have heard none. They do an 
immense amount of damage. Cheetah, I am 
unable to say definitely, but I am inclined to 
think they are getting scarcer ; I am inclined 
to think they will want careful handling, as 
they will get scarce in the next 30 years. Many 
of our forests are now too thick to hold them, 
and when this happens they will disappear.^’ 


DISCUSSION. 

The Chairman (Sir William Lee-Warner) said 
that on bis entering the room some one expressed to 
him the doubt whether the subject of discussion was 
quite worthy of the august Society. If any one enter¬ 
tained similar doubts, he would ask him to remember 
that the protection of the fauna of our Empire was a 
responsibility to mankind, which, if neglected, meant 
an irreparable loss. An important association existed 
in London, which watched over the same interest in 
Africa, and it was the duty of those responsible for 
Indian administration to give it a thought. Again, 
there were large aboriginal races in India who lived 
side by side with the beasts of the forests, and no One 
could enter into their hearts and lives, who did not 
enter their forests, such were Outram, Probyn, 
Propert, and others, who knew and ruled the Bhils, 
and it was to be hoped that other public servants 
would follow their example. Lastly, we ruled India 
by the possession of many qualities, a sense of justice 
and sympathy, and also a nerve, resourcefulness and 
courage, which were developed by sport. The author 
of the paper, to whom the thanks of the Society 
were due, had touched upon many points, and 
he (the Chairman) could only select a few of 
them. He had referred to the almost entire 
disi^pearance of the lion, and seemed to reJ 
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gard the limits of its existence as formerly con¬ 
fined to Central India. His (the Chairman’s) modest 
course of reading inclined him to believe that the 
lion was once widely distributed over most parts of 
India, and gave a warning to mankind in that the 
disappearance of this species was as much due to its 
own defects of character as to the overlordship of 
man, against which the tiger also had to contend. 
As to the evidences of the lion’s wide habitat^ the 
famous Sir Thomas Roe relates that on the iith of 
March (1616 ?), when he hoped to open business 
with the King, the news of a lion, which had killed 
the royal horses, took His Majesty off to hunt near 
Mandu. The occurrence is referred to as if it were 
quite ordinary. Fifty years later Dr. John P'ryer 
sums up his observation, made in 1673: “Lions 
here are some, but feeble and cowardly.” Bishop 
Heber, in 1823, mentions their existence in Seha- 
ranpur, Ludiana, and Moradabad. The reports 
collected on the subject of slavery in India frequently 
refer to famine-stricken natives falling preys to lions, 
as well as being sold into slavery. One writer argues 
indeed that lions were not found in Southern India, 
but only on the ground which is hardly conclusive 
that the sculptures on rock and temple in the South 
pourtray such impossible lions that the artist evidently 
had no model. But this would banish the horse 
from Persia, where pictures and carvings frequently 
represent a most abnormal creature. The evidence 
generally points to a wide diffusion of the lion in 
India, which, however, seems to have returned the 
ass’s compliment and borrowed its nature of “ feeble¬ 
ness and cowardice,” so as to fall an easy prey to its 
destroyers. Mr. Gilbert’s correction of the popular 
error about man-eating tigers is borne out by older 
authorities. Major Henry Shakespeare's “ Wild 
Sports of India,” published by Smith Elder in 18O2, 
mentions of a man-eater killed by him at Denghar- 
garh, that “ thirteen quarts of fat were taken from 
the lusty animal.” The famous “ tbree-fanged 
tigress of Bogarum,” which between 1847-49 took 
ofl 133 hum..n victims, must have been equally lusty. 
Mr. Gilbert had not mentioned whether the tiger 
^ of the present day had the same tastes as its prede¬ 
cessor. It used to be the practice of man-eaters, to begin 
with the foot and leg of a human kill, while the hind¬ 
quarters of a bullock were the first parts eaten. 
Every one who had followed the chase in Indian 
jungles, knew how It developed S3rmpatby. In the 
speaker’s case it had developed trust and dependence. 
On one occasion, while after bison, he was enveloped 
by a forest fire, and, after a while, felt perfectly help¬ 
less. He owed his life entirely to a half-civilised hill- 
man. The grave question of forest preserves and 
shooting licences was too large a subject to discuss at 
present. On the one hand, it seemed right that wild 
beasts of all sorts should be allowed a sanctuary; 
while, on the other, the special claims of forest and 
district officers, and the still more special claims of 
“rillagers and landowners to protection of life and 
property, should be recognised. 


Dr. Tom G. Longstaff inquired whether the 
author was of opinion that there were two species 
of panther in India or only one. Some sportsmen 
considered there were two, while many others thought 
there was only one. 

Mr. Gilbert stated that only a short time ago he 
had a conversation on that very subject in Bombay 
with Father Dreckroan, S.J., who was one of the best 
Indian naturalists with whom he was acquainted, 
and it was that gentleman’s opinion that there was 
only one kind of panther in India. Personally he was 
only acquainted with one part of India, and certainly 
in that part there vras only one kind of panther. 

Mr. W. S. Lockhart, M.Inst.C.E., inquired 
whether the author knew how a leopard moved its 
kill—whether he dragged it or got under it. He had 
known a leopard measuting 7 ft. 3 in. in length kill 
a big pony and drag it several hundred yards, all up 
hill and partly through thick scrub. The pony be¬ 
longed to a detachment of Goorkha Mounted In¬ 
fantry, and the Goorkhas were not long in finding the 
kill and the next night the leopard got shot. A 
leopard, although a most powerful beast, is alter all 
only a small one as compared with a pony and yet 
this one was able to move a big pony a considerable 
distance. If the author could throw any light on the 
subject he thought it would be of interest to sports- 


Lieut.-Colonel G. W. Macaulkv stated that, 
with the permission of the Chairman, he would reply 
to Mr. Lockhart’s question as he happened to have 
seen a kill. The tiger crept along, seized the bullock 
by the throat, pulled it down and sucked its blood. 
It then went away, came back in about a quarter of 
an hour, seized the animal by the throat, and, putting 
one of its forepaws on each side of the bullock, 
dragged it backwards into a thick cover, where he 
sat down and eat a portion of it, beginning with the 
flank. The tiger never attempted to lift the bullock 
in that case. 

Rear-Admiral R. A. J. Montgomerie, C.V.O., 
C.B., C.M.G., in dealing with the question of 
the dragging of carcases after they had been killed 
by wild beasts, said it was a well-known thing 
that a lion would kill a donkey and jump over a 
boma with it. He had shot a great many wild 
and had seen a leopard in the daytime 
take a hartebeeste, weighing about 200 lbs., put his 
head underneath it so that the carcase was hanging 
over bis neck, and carry it away. He had had a 
good deal of experience in studying the tracks of 
beasts in the morning, and had never seen marks 
corresponding with a tiger dragging its kill along 
backwards as described by the previous speaker. 
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a place where cattle were penned at night. It 
was about 4} to 5 feet high, constructed of railway 
sleepers, and it was only possible to get into it by 
pushing or driving the animals in. It was purposely 
devised for the herding of cattle in that part of the 
jungle at night. They were told when they were 
being shown over the place, that a buffalo had been 
taken from its stall by a lag tiger* which had jumped 
on to the top of it, as a cat would a mouse, and 
carried it away. The man who told them the story, 
informed them that the tiger had slung the buffalo 
over his back. He was perfectly certain the buffalo 
could not have been dragged out of the en¬ 
closure, but it must, he presumed, have been car¬ 
ried. The tiger was eventually killed. He desired to 
ask the author whether he thought that mode of 
removal possible. He also desired to ask whether, 
in the author's experience, a man-eater always ate the 
leg of a human being first, whilst it began on the 
bind-quarters of a bullock. 


Mr. Gilbert, in reply to the Chairman’s question, 
said he had heard it stated that man-eaters com- 
m^ced on the leg of a human being first, but he 
could only speak from hearsay. It was well-known 
that they always eat the rumpsteak of an ox first. 
He also had no reliable information on the subject of a 
tiger carrying off the kill in its mouth. In reply to 
Hr. Lockhart, it was well-known that leopards could 
draw enormous carcases about, while the audience 
would remember that in the case of one of the tigers 
he mentioned in the paper it pulled a big sambar, 
which it had kiUed, for some distance and swam with 
it across a river. The tigers dragged their kill along 
somehow. 


Mr. Alexander Rogers remarked that he rose, 
not to boast of any of his shooting exploits, for he 
had not shot many wild beasts, but to ask whether it 
it was now becoming the fashion for sportsmen to use 
guns or rifles which fired both barrels with one 
trigger. Formerly he was in the habit of using a 
Rigby rifle which fired both barrels with one trigger, 
and he wished to utter a word of warning to gentle¬ 
men who used weapons of that kind, to be per¬ 
fectly cool and collected, and to notice what they 
were doing. If a gun or rifle which fired both barrels 
with one trigger was used it was essential that it 
should be a sdf-acting one. He would illustrate that 
point by mentioning one of his own experiences. He 
liad shot at a panther in a bush with a ^gby rifle, and 
aocording to the usual custom had put both hammers 
on full cock and fired. The right barrel went off first 
nnd bowled over the panther in the bush. In the 
flurry of the moment, as he stood to receive the 
panther’s charge he thought that he could kill it 
with tibe left barrel, and forgetting iti peculiar trick 
puHed up the right hammer ,aga!n. On looking at 
his gun he fbund he had mistaken its action and that the 


The Chairman remembered in 1869, when at the 
Ghauts, near Lanowlee, with Jim Oliphant, seeing 
left barrel was still loaded. He pulled the right ham¬ 
mer action and of course it went down on the empty 
cap. He was thereby exposed to the charge of the crea¬ 
ture and naturally turned round to get out of its way. 
At the same moment he saw that the panther had 
fallen, and looking at his gun again, and finding that 
the left barrel was all right, took another shot and killed 
him. He only brought that instance forward as a 
warning to sportsmen who used guns which fired 
both barrels with a single trigger, to take care what 
they were doing, and to have a gun which, after the 
right barrel was fired, brought the left barrel into 
play by automatic action. 

On the motion of the Chairman, a hearty vote of 
thanks was accorded to Mr. Gilbert for his interest¬ 
ing paper. 

Mr. Gilbert, in acknowledging the compliment, 
thanked Sir William Lee-Wamer for his kindness in 
the chair and for the remarks he had made, and also 
thanked the audience for the very kind way in which 
they had received his paper. 


Dr. Tom G. Lonostakf writes I much en¬ 
joyed Mr, Gilbert's paper, but I regret extremely 
that I did not know beforehand that he was going 
to touch game preservation in India. It was too 
late for me to go into that. The point is that 
it is not the sportsman who is the greatest enemy 
to the game. The native at the drinking places 
in the hot weather, and the red dog^ do more 
harm than the resident sportsmen. Again, the 
greatest damage to crops is done by the pig, the 
black buck, and the nilgai. The nilgai is worst of 
all and is never touched by the Hindu, and it is 
in Hindu India that it lives with only a very few 
exceptions. Hissar is eaten up by vast herds of 
black buck, which are rarely touched by the native. 
The Bhil and the Gond take their toll of the deer, 
but most of the damage is done by the local shikari. 
He hunts also for trophies, which are sold to dealers. 
They again sell to the globe trotter. Prohibit the 
sale of trophies in India and you stop the slaughter., 

Colonel C. E. Yate, C.S.L, C.M.G., late Chief 
Commissioner of Baluchistan, writes Referring to 
Mr. Gilbert’s remarks on the preservation of big 
game in India, 1 think with him that the time has 
now come when rewards for the kiUiag of tigers, 
panthers, and bears, etc., may well cease, and that 
there rewards in future should be limited to man* 
eaters. To protect wild animals by forest rules on 
the one hand and to offer rewards for killing them 
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•on the other is anomalous to say the least of it. 
Toe great thing before us is to put a stop to the 
indiscriminate slaughter of game by the poaching 
methods of the native shikari. The European sports¬ 
man, as Mr. Gleadow says, counts for little in the 
world of wild animals.** I think that with reference 
to Europeans the example set by East Africa may 
well be followed, and there, as Mr. Gilbert told us, 
the Government charge strangers a very large fee 
for shooting big game.** Parties who come out to 
India for big game shooting may well be charged 
large fees, but Europeans and Indians in Govern¬ 
ment service in India, and who are residing in India, 
should, I think, be only charged a small nominal fee, 
just sufficient to form a fund for the maintenance of 
a staff of watchers and for rewards to those bringing 
about the conviction of offenders. The first, a prin¬ 
cipal thing, 1 take it, is to secure a limitation to the 
issue of licences to use arms tor the so-called protec¬ 
tion of crops. These licence holders are the men who 
do the main mischief. No licence should be issued 
except in cases where, after due inquiry, real damage 
to c^ps can be shown, and, when issued, the licences 
should apply only for the period of the year that 
particular kind of crop is on the ground, and never in 
any circumstances for the 4} hot weather months, 
from 1st March to 15th July, when, as Mr. Brander 
says, crops do not require to be protected from 
game,** as, in fact, there are no crops to protect. 
T.icences also should lapse at the end of the period 
stated, and only be renewable, year by year, on 
necessity being proved; a small registration fee might 
also be levied on each licence. It is not only the 
does, hinds, and fawns of our deer that have to be 
protected, but it is the extinction of such grand 
game birds as the black partridge, and other birds of 
that sort, that has also to be prevented. The murder 
of game birds in the breeding season, by native 
shikaris, is largely responsible for the present scarcity 
of small game, and all efforts should, I think, be 
directed to the prevention of that. It is said that it 
is no good passing game laws, when they cannot 
be enforced, but that, I take it, is not the right way 
to look at the matter. Let the Bill for the protection 
of game be passed, and let it be a penal offence to 
kill game within the close time fixed in each province, 
according to its needs, and then, at any rate, local 
officers will have firm ground to work upon. They will 
assuredly enforce those laws to the best of their 
ability, and as time goes on^ their powers- in this 
respect will increase and not diminish. It wa? in 
spirit that I issued game rules in Baluchistan and 
what can be done in a wild frontier province like 
Baluchistan can be also done in the more settled 
provinces of India proper. Game laws are only 
recognised for British provinces. Native chiefs can 
well be trusted to preserve the game in their own 
States themselves* All who are interested in the 
V preservation of game in India are much indebted to 
Mr. Gilbert for bringiiig the subject forward in the 
"Way he has done* 


FIFTH ORDINARY MEETING. 

Wednesday, December i8th, 1907 ; Major- 
General Sir Owen Tudor-Burne, G.C.LE., 
K.C.S.L, Member of the Council, in the chair. 

The following candidates were proposed for 
election as members of the Society:— 

Brierley, Harry H., 8, Oaklands-road, East Sheen, 
S.W. 

Christy, Cuthbert, M.B., C.M. (Edin.), care of 
Messrs. Smith, Mackenzie and Co., Mombasa, 
British East Africa, and Royal Societies Club, St. 
James-street, S.W. 

Coats, Matthew, F.C.I.S., 82, Ham-park-road. 
Forest-gate, E. 

Gilbert, Reginald, F.Z.S., Llanelwedd-haU, Built 
Wells, Breconshire, North Wales. 

Reid, Alexander Scott, Assoc.Inst.M.M., care of 
The Waihi G^ld Mining Company, Limited, ii, 
Abchurch-lane,* E.C. 

Tarapore, P. C., F.R.G.S., Sutherland-house, a, 
Greencroft-gardens, N.W. 

The following candidates were balloted for 
and duly elected members of the Society :— 
Archibald, Andrew Manley, F.R.G.S., 7, Terrapin- 
road, Balham, S.W. 

Bailward, Colonel A. C., i. Princes - mansions. 
Victoria-street, S.W. 

Brannam, Charles H., Litchdon-street, Barnstaple, 
Devonshire. 

Elder, Arthur S. W., Assoc,M.Inst.C.E., Newbold, 
Edenbridge, Kent. 

Foster, Harold Duncan, 20, Norfolk-road, Regent’s 
park, N.W. 

Graham, John Campbell, M.A., M.D., 69, Kensing¬ 
ton • gardens - square, W,, and Bindjey, Deli, 
Sumatra, Netherlands India. 

Gray, Herbert Charles, A.M.I.E.E., Telephone- 
house, Victoria-embankment, E.C. 

Henri, Arthur, 6, Hopton-road, Streatham, S.W. 
Morrow, Robert Alexander, 6, Landridge-road, 
Fulham-park, S.W. 

Taylor, Miss Laura E., 64, Emanuel-road, Balham, 
S.W. 

Vallat, Henry Howard, 26, Stonor-road, West Ken¬ 
sington, W. 

Wilson, Joseph, Messrs. W. Crowder and Co., 
Limited, Bombay, India. 

The Chairman (Sir Owen Tudor Bume) said—-It 
is my duty and pleasure, as Chairman of this meeting, 
to introduce to you M. Lucien Hubert, who has 
kindly come over from France to address us on the 
interesting subject of which you have all had notice. 
M. Hubert bears, as many of you know, a dis- 
ringuisfaed name and reputation in the Frencb 
Chamber of Deputies, and is Vice-President of the 
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Committee on Exterior Affairs in that chamber. If 
I may be permitted to say so in his presence^ he is 
mnch relied on in his own country as an exceptional 
authority on matters affecting the French colonies 
and dependencies; and during his eminent career has 
gained for himself that public regard and confidence 
which will, no doubt, lead him to fulfil even higher 
positions in the political service of his country than 
the important posts he now holds. 

The paper read was-^ 

LE r6LE DE la FRANCE EN 
AFRIQUE OCCIDENTALE. 

Par Monsieur Lucien Hubert, 

D 4 put^ des Ardennes. 

S’il est un sujet qu’un conf^rAcier fran9ais 
doive redouter de traiter devant un auditoire 
anglais, c’est bien celui .des m^thodes de 
colonisation. 

Que pourrais-je dire sur cette question que 
vous n*ayez depuis longtemps con9u, exp^ri- 
mente, eprouve ? Oublicrais-je que TAngle- 
terre n’est pas seulement la premiere puissance 
coloniale par le nombre, T^tendue et la pros- 
p6rit6 de ses possessions, raais encore que son 
effort r^flecht et volontaire d’expansion dans 
les temps modernes a deyanc^ le ndtre de plus 
d’un siecle, et qu’elle y a apport^ toutes les 
qualit^s de son g6nie national, Tobstination 
que rien ne rebute, la souplesse et Tampleur 
d’esprit qui permettent d'envisager simultane- 
raent toutes les solutions d*un m^me probl^me, 
enffn cette soudainet^ d’initiative qui abrege 
la discussion pour courir tout de suite a 
r^preuve decisive des faits ? 

Non, mesdames et messieurs, je ne puis m^mc 
un instant meconnaitre la contribution magni- 
Sque que dans cet ordre d’id^es votre nation a 
apport^e a T experience generate de Thumanite 
civilisee. Et si j’allais jusqu'au bout de ma 
pensee, je dirais que ce phenomene modeme 
de la colonisation, cette entreprise raisonnee 
d’organisation mondiale, en tant qu’elle est 
sails precedent dans Thistoire et qu’elle con- 
Stitue nne veritable nonveaute propre a nos 
societes modernes, est une conception es- 
sentiellement gnglaise. SMI est vrai que 
dSaque grand peuple s’est ^ disfiague par 
tine puissance de creation personnelie dans 
tel ou tel domaine de Tactivite humaine, 
sMl est yfai, par exemple, que les arts 
plistiques^ aient eu lent Vraie patirie en Gr^ce 
et les iqiisinces juridiques a Rome, l^on devra 
dire qhie Ja colonisation e$t avant tout une 


invention anglaise, C’est en cette manifesta^ 
tion que s*est incamee de tout temps votre 
activite politique, Et si vous avez aujourd’hur 
des imitateurs, osons meme dire des rivaux, 
vous demeurez les initiateurs, les chefs d’^oole, 
les mattres dont la tradition fait autorit^. 

Tout cela, mesdames et messieurs, je me le 
suis dit avant de venir ici; et ces considerations^ 
ne m’ont pas fait hdsiter. J’ai la conviction 
que Tceuvre de ma patrie vaut d’etre expos^e a 
des connaisseurs tels que vous. J’ai m^me la 
certitude qu’elle trouvera en vous des juges 
d’autant plus bienveillants qu’ils aont plus 
4 clair 6 s. 

La France s*est remise un peu bAtivement,. 
parce que tardivement, a Toeuvre de la colo¬ 
nisation. Au lendemain de ses malhcurs, un 
instinct fi6vreux faisait obscur^ment com- 
prendre a ses dirigeants que le sort d^finitif 
des nations ne se jouerait bientot plus sur la 
sc^ne europ^enne, mais sur un theAtjre pljus 
large, oil vous nous aviez pr^^c^des. 

Cette nouvelle orientation de notre politique 
fut d6cidee precipitamment. La grande masse 
de la nation n*en voyait que peu de chose, et 
pour lui faire accepter cette deviation de ses 
r^ves ct de ses esperances, il fallut toute la 
sMuction de la lointaine 6pop6e qui parait d’un 
peu de gloire son drapeau releve. 

Le premier soin devait ^tre de constituer 
avec une hdte necessaire notre domaine. Nous 
avons, je la sais, encouru parfois vos railleries, 
dans notre empressement a occuper les rares 
places que votre debordante et ancienne 
activite nous laissait encore vacantes. II 
semblait m6me qu’il y eut quelque chose de 
pu^ril 4 devancer ainsi par notre action poli¬ 
tique des besoins 6conomiques qui ne s’6taient 
pas encore afiirm^s. £t pourtant cette 
ro^thode seule 4 tait sage. Devant I’univers 
largement offert, vous aviez pu des I'avant- 
dernier siecle, ais^ment d^gagds de la con¬ 
currence timide et inconsciente que nous vous 
opposions a peine, vous aviez pu prendre 
votre temps, choisir votre terrain, et laisser 
naturellement grandir et fructiher les semences 
4 c^ro6perit6 hardiraent jet^es un peu partout: 
vous pquviez a loisir s^lectionner vos colonies. 
LfS ndtres, au contraire, devaient necessaire- 
ment ressembler a ces plantes tardivement 
cultivees, dont il faut forcer artificietlement la 
crpissaoce, et qui reclament la protection 
d’une serre construite specialement pour les- 
abriter- 

Avant tout il nous fallait nous assurer an 
leoirw la possibility de rexp^rience i tenter, 
Et o^^tait bien la notre conception lorsque 
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nous nous obstinions a delimiter notre champ ^ 
le plus largement possible avant d’y mettre la 
charrue. 

Voyez notre Afrique Occidentale ; longtemps 
nous n’avons eu d’autre ambition que de nous 
y assurer Tespace. Infatigablement nos 
cxplorateurs, nos colonnes exp^ditionnaires 
s’enfon9aient toujours plus avant dans les 
profondeurs du continent ignore. Par nos 
accords avec TAngleterre. TAllemagne, TEs- 
pagne, le Portugal, la Liberia, nous c^dions 
lib^ralement tout ce qui paraissait a nos 
comp^titeurs avoir quelque prix imm^diat, ne 
nous pr^occupant quant a nous que d*une 
seule chose—de ne pas nous former 1*horizon, 
dussions*nous enfin op^rer la jonction de nos 
possessions dans le Sahara meme. II semblait 
qu’il y eut je ne sais quoi d’insense dans cette 
course au desert, et vous avez certainement 
pens 4 , vous pratiques Anglais, que nos hommes 
d’Etat prenaient plaisir, comme des ^coliers, 
a etendre sur la carte d’Afrique dcs teintes 
agreables a Toeil ; et pourvu que notre 
domaine y figurdt par une tache imposante, 
qis'importait qu’il ne comprit que des sables 
arides et des terres infertiles ? 

Cette folie 6tait cependant le parti le plus 
-sage. Et si nous comparons aujourd’hui 
Tessor de notre Afrique Occidentale a celui 
des colonies voisines — m^me les v6tres, 
dont je suis le premier reconnaitre et 
a admirer le remarquable developpement— 
I’epreuve ne sera point a notre desavantage. 
Car a notre situation geographique nous 
devons cette condition essentielle du succes, 
i’unit(% qui permet la convergence des efforts, 
ia concentration des nioyens, la pleine utilisa¬ 
tion des ressources ; a cette volont^ de faire 
grand, sans 6parpiller nos forces, nous devons 
la constitution d’un empire coherent, simple- 
ment organis6, coordonnant I’activite de douze 
millions de sujets, affectant au d6veloppement 
politique et economique de cette qouvelle 
aoci^t^ les ressources de budgets qui depassent 
juijouid’hui quarante millions de francs. 

dottte, le d^sir de regagaer le temps 
perdu^ et les conditions mtoes qui friisaient 
de ncptre oeuvre coloniale, ainsi que je Tai dit, 
quelque chose de n^cessahrement artificiel, 
devaient entrainer des fautes et des erreurs. 
Moins que tout autre je songe a les dissimuler. 

II est malais^ de cr6er de toutes pieces un 
empire colonial, une politique coloniale, une 
•opinion coloniale. De m^me que cette grande 
entteprise manqua un peu de spontaneity, elle 
souffrl)t tout d’abord d’un d6£aut d’originality. 
J^ous avions frop les yens fixes sur vous. Nos 


conceptions ytaient faites de souvenirs datant 
du temps de notre premiere expansion, deux 
cents ans auparavant, et du desir d’imiter le 
tnodyie que vous offriez a notre admiration. 
C’ytaient la, il faut bien le dire, de deplorable^ 
conditions, car notre volonte colonisatrice ne 
pouvait pas plus se comparer a la vOtre que 
nos possessions ne peuvent etre assimiiees a 
celles que vous aviez a cette epoque mises en 
valeur. 

L’Angleterre commercante, industrielle, trop 
pleine d*hommes, devait necessairement de- 
buter par la colonisation de peuplement, et 
par rutilisation de pays naturellement riches, 
capables d’un apport immediat dans leur asso** 
ciation a la metropole. La France agricole, 
sedentaire, econome, prevoyante et parcimoni- 
euse meme dans 1*utilisation de son capital 
humain, ne trouvait pour exercer son activity 
que des pays ingrats, negliges, auxquels il 
fallait donner une valeur avant meme de songer 
a les utiliser. 

Vous aviez eu apeupler I’Amyrique du Nord, 
I’Australie, le Cap ; vous aviez eu a organiser 
les Indes. Ce qui s’offrait a nous, c’ctaient 
des terres tropicales, ou I’Europeen ne peut se 
fixer, encore moms crcer une famille, et dont la 
population rare et misyrable n’avait ete capable 
d’aucun effort personnel. La diversity des 
situations eut du conseiller la difference des 
mythodes. Avouons-le : les dirigeants de notre 
parti colonial ont mis quelque temps a s’en 
persuader. 

Au moins leur erreur fut-elle explicable. 
L’attraction invincible qu’exer^ait sur leur 
esprit le modele anglais en est Texplication et 
I’excuse. 

Longtemps nous nous sommes desesperes de 
ne pouvoir creer un mouvement d’emigration 
vers nos colonies ; au lieu du puissant fleuve 
qui avait porte la race angle-saxonne de son 
large reservoir europyen vers les oceans des 
mondes nouveaux, nous nous epuisions a tirer 
d’une source presque tarie un mince ruisseau 
vite perdu dans Taridite de sables torrides. 
J’oserai le dire: il est heureux que ces tenta- 
tives d*emigration provoquees et assistees par 
I’Etat, aient ychoue ; nous eussions inutilement 
gaspiliy la vitality de la race en poursuivant 
I’impossible peuplement de pays que leur 
climat rend inhabitables pour Thomme blanc. 

Toujours hantes au fond de la meme idye, 
nous nous mimes a ryver I’utilisation du sol par 
rEuropyen; il apporterait dans ces pays 
vierges son expyrience, ses capitaux; il les 
rendrait productifs en mobilisant a son profit 
la main d’oeuvre indigyne. Conception tout 



92 


JOURNAL OF THE SOCIETY OF ARTS. 


Dtctmber to, 1907. 


aussi fausse, issue elle aussi de cette m^tne 
coQviction accept^e comme une v^rit6 indis- 
cut^e, que la colonisation est avant tout une 
oeuvre agricole, la mise en concession de 
terres vacantes, la creation syst^matique de 
plantations imm6diatement productives* 

II faut rendre cette justice a Tesprit fran^ais, 
qu’il ne s’obstine point aux experiences de- 
favorables et que renseignement des faits lui 
donne promptement la matiere de conclusions 
claires et g^nerales. L'^chec de nos premieres 
noethodes fut rapidement constate ; en dix ou 
quinze ans nous nous etions rendu compte de la 
vanite de nos essais de peuplement; peu apr^s 
noua comprenions qu*avant de songer a tirer 
parti d*un pays ii faut Tavoir tire.du neant, et 
que lors meme que Ton veut forcer la nature et 
la diriger, il faut se soumettre a ses lois. 
L’utilisation d’une colonie est d*abord un 
probleme politique et social avant d’etre un 
probleme economique; TEtat colonisateur doit 
creer dans ses possessions une organisation, 
un etat de choses qui favorise, qui suscite au 
besoin I’initiative des particuliers; il ne peut 
decreter cette initiative. 

D'ailleurs une etude plus complete des 
exemples qui s’offraient a nous nous condui- 
sait aux memes conclusions. Chose curieuse, 
alors que le modeie qu’il eiit ete le plus 
natural d’imiter, en raison de la nature de 
nos colonies et de Teffort que nous pouvions 
y tenter, eut ete Tlnde anglaise, ce fut en 
quelque sorte le dernier qui frappa notre atten¬ 
tion. C’est du jour oil Tun de nos plus remar- 
quables Gouverneurs-Oeneraux, M. Doumer, 
s’inspira de ce magnifique precedent, que 
commen^a la prosperite de notre Indo-Chine. 

Tres nettement, a la faveur de cette orienta¬ 
tion nouvelle, se formait dans notre esprit la 
notion qu’une colonie vaut d’abord par son 
ensemble, en tant que sous rinfiuence du 
peuple colonisateur, soit directement, par 
rintermediaire de ses administrateurs, soit 
indirectement, par Taction de ses comraer- 
9ants, elle acquiert une activite, une puissance 
de production et d’achat, elle s'organise et 
s’outille. 

Mais dans cet ordre d^id^es, revolution de 
bos methodes s’ebauchait seulement. Si, 
ipour mettre en valeur Tlndo-Chine il suffisait 
quelque sorte de faire une reduction avis6e 
et judicieuse du type plus ample de Tlnde, le 
probleme ^tait plus compliqu^ dans ces pays 
< ab|blument vierges, pour ainsi dire d^nu^s de 
toule :valeur primordiale, qui couetituaient la 
parUe de notre domaine*^ 
f,, Fr^htfeinent pajrce que ( nous ne devions y 


aborder qu’en dernier lieu le probleme d’uiie* 
exploitation rationoelle, nous devions aussi y 
profiter de toute Texperience acquise et y 
r6u8sir par des solutions plus directes, plus 
614 gantes. 

L'Afrique Occidentale est le type le plus 
pur que nous puissions etudier a cet egard«. 
La, nous avons evit6 les hesitations et les 
fausses directions. L’essor de la colonie a et6' 
simple, direct et sfir. Et si j'en parle avec 
quelque fierte, c’est que dans cette oeuvre 
proropte et claire je sens vivre les qualit^s* 
immortelles de Tesprit fran9ais, la puissance 
logique qui d6finit le but et y proportionne les^ 
moyens, Tintelligence ordonnatrice qui assure 
T^conomie de Teffort, la raison m^thodique qui 
d'un rayon unique illumine Tobscurity du r6el. 

J’ai dit comment, d^s Torigine, nous avions 
8auvegard6 Tavenir. en assurant Tunite terri- 
toriale de notre empire, Dans son organisa* 
tion progressive, le m^me souci d’unite devait 
nous guider: non point une unit6 arbitraire 
qui m^connatt la diversity des conditions- 
particulieres, mais une unite harmonieuse, qui 
se d^gage peu a peu de Tensemble par sa 
naturelle et croissante cohesion. Aux races 
si diverses qui peuplent nos territpires, depuis 
les noirs les plus arri6r6s jusqu’aux Maures 
auxquels T Islam assure une superiority 
marquee de civilisation, nous avons laiss^ leurs 
mceurs, leur organisation propre, nous bomant 
a rygulariser, a humaniser, a perfectionner les • 
institutions autochtones en les soumettant au > 
contrdle de notre autority. 

Nous laissimes tout d’abord se constituer 
peu a peu les groupements de villages en Pro¬ 
vince, sous Taction des administrateurs en 
contact quotidien avec les chefs indigynes ; les 
colonies particuliyres du Synygal, de la Guinye, 
de la C6te d’Ivoire, du Dahomey et du Soudan* 
foimyrent les cadres oi]i s'assemblerent ces- 
yiyments en des ensembles dyja plus vastes. 
Maintqs fois Tebauche fut retouchye, les cir- 
conscriptions revisyes, de maniere a ne rien 
ccistalliser prymaturyment dans un systyme* 
trop rigide, et a attendee de Texpyrience'Tin¬ 
dication des affinitys les plus caractyrisyes. 

C’est en 1895 seulement qu’un essai plus^ 
large d’unification est esquissy. Le Gouver- 
neur du Synygal prend le litre de Gouverneur- 
Gynyral; mais ce n’est point un chef qui* 
donne Timpulsion a tout Tappareil admini- 
stratif; c’est en quelque sorte un contrdleur 
permanent de T initiative particuliyre des^ 
autres gouverneurs, un dyiyguy du pouvolr 
cei^ral, un organe rygulateur bien plutdt que 
mbtedr. 
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£n 1902, un nouveau progr^s est r 4 ali 86 
dans cette voie. Le Gouverneur*G6n6ral n’a 
plus le souci de TAdministration directe du 
Sdn6gal ; c’est nominalement seulement que 
quelques territoires sont places sous son 
autorite immediate, car il les gouverne par 
rinterm^'diaire du secretaire-general de la 
Senegambie-^Niger; enfin, il dispose d*un 
budget distinct»tres restreint encore, mais qui 
permet a son action de s’cxercer sans prendre 
necessairement Tintermediaire des budgets 
particuliers des diverses colonies constituant 
par leur groupement I’Afrique Occidentale 
fran^aise. 

£n 19C4 enlin cette organisation parvient a 
sa formule actuelle. Le Gouverneur-Gen6ral 
devient Tautorite unique et responsable qui 
imprime a toute Tadministration son impulsion, 
qui concentre entre ses mains tons les pouvoirs 
generaux de nomination, de direction et de 
contr 61 e. Qu’il me soit permis de m’arreter 
un instant sur cette conception administrative, 
dont nous avons fait d’autres applications 
heureuses, notamment en Algerie et en Indo- 
Chine. Le Gouvemeur-General doit etre a 
nos yeux le trait d'union entre la metropole et 
la colonic ; il est place au point o^ les deux 
interets qu’il doit concilier^peuvent dtre vus 
sous le meme angle ; assez degage des soucis 
de radministration directe pour ne pas 
s’egarer dans les details, pour conserver une 
notion claire de 1’ensemble, mais assez eioigne 
du pouvoir central pour ne pas perdre le 
contact des realites, pour ne pas faire pre- 
dominer les conceptions abstraites sur les 
necessites pratiques, il peut vraiment incarner 
la metropole aux yeux des autorites locales, et 
representer la colonie aupres de la metropole. 

S’il dispose d’un budget suffisamment large 
pour lui permettre de realiser directement ses 
projets d’enseroble, il ne substitue cependant 
point tout-a-fait son initiative a celle des 
lieutenants-gouvemeurs places a la tete des 
divers territoires et charges d'en gerer les 
budgets particuliers. 

En un mot, en matiere coloniale, nous avons, 
rompant avec deahabitudes seculaires d’esprit, 
resolument adopte la formule federaliste. La 
politique des Gouvernements-Generaux n’est 
pas autre chose; et si dans la France con- 
tinentale nous avons pousse la centralisation 
jusqu* a Texces, Tunification jusqu* a la des¬ 
truction de tout partieularisme provincial, il 
• n’en va pas de meme dans nos grandes 
I colonies, oil nous avons su concilier dans une 
I juste mesure le souci d'une souple et feconde 
Idecentralisation avec le besoin d’ordre et 


d'harmonie qui caracterise nos conceptions^ 
politiques. Car si le federalisme—permettez- 
moi cette critique—a re^u de larges applica¬ 
tions dans les pays Anglo-Saxons, il sY 
accompagne pr,esque toujours d’un certain 
iiottement dans les attributions respectives 
des divers organes generaux et locaux; nous 
ignorons, quant a nous, les dualites d’autorit^, 
les frottements et les confusions de pouvoir. 

Un spirituel Anglais, Lord Ampthill, nous 
reprochait r^cemment, dans la remarquable 
conference qu’il a faite a Paris, d’abuser pour 
nos colonies du vfitement de confection, taille- 
pour toutes sur le mdme patron. La critique 
6tait pleine d’humour; mais elle n’^tait plus 
tout-a-fait de mode non plus. Nous avons 
cesse d’exporter nos friperies administratives.. 
Nous avons pris a Londres des le9ons de coupe' 
et il serait juste de reconnaitre que nous habil- 
lons nos colonies sur mesure, et m^me queL 
quefois avec cette Elegance dont le secret reste 
malgre tout bien fran9ais. 

Voici done notre Afrique Occidentale sortie 
du n6ant: elle va se sentir vivre, ses organes 
sont pr^ts a fonctionner, il faut qu’une circula¬ 
tion economique et financiere vienne I’animer, 
et qu’elle revile au monde son existence. 

C’est dans le budget d’un pays que se^ 
traduit essentiellement cette activite. Le 
budget, c’est comme le cceur d’un Etat 
toutes les parties de Torganisme social lui 
envoient leurs ressources; il les leur retourne 
brassies et vivifi^es, pretes pour une utilisa¬ 
tion nouvelle; et le mouvement va s’accel6- 
rant; c’est la prosperity, c’est la civilisation, 
c’est la puissance et le progres. 

De bonnes finances sont a la base de toute 
bonne politique. Ce n’est pas a des Anglais, 
n’est-ce-pas, que j’apprendrai cette vyrite. Et 
jc suis heureux de pouvoir leur dire quelques 
mots des finances de 1 ’Afrique Occidentale, 
quelques chiffres plutdt, plus yioquents que des 
phrases. 

L’ensemble des budgets de notre grande 
colonie, abstraction faite des budgets munici- 
paux, s’yievait en 1895 a 10,518,782 frs. 11' 
ytait, en 1906, de 42,285,824 frs. 

Aucune interruption, aucun heurt dans ce 
naturel dyveloppement des ressources gyn6- 
rales, qu’une p^nytration de plus en plus 
intime du pays conduisait simplement a mieux 
recueillir et a mieux utiliser. Les imp6ts ren- 
traient toujours au-dela des pry visions, et les. 
dypenses restaient infyrieures aux recettes, 
permettantl’affectation immydiate des disponi- 
biiitys a d’importants travaux d’utility gyny- 
rale,^ etn myme temps qu’une capitalisatiotti 
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«paftielle des exc^dents dans les caisses de 
reserve. L^avoir de celles-ci, quL 6tait, au 
,30 Juin 1895, de 1,860,143 firs., atteigfnait, au 
30 Juin 1906, rimpoeaa^ total de 10,667,453 
frs. 

Le systeme budg6taire et fiscal de TAfrique 
Occidentale est d'ailleurs aussi simple que son 
organisation administrative. II s’inspire des 
memos principes. Chacune des colonies de la 
.federation a son budget distinct, qui supporte 
■ses frais d’administration propre, ses d^penses 
d’int6r^C nettement local. 

La f6d6ratioQ elle>m^me a son budget, le 
4 )udget du Gouvernement«g6oeral, ou budget 
.g^Q^ral, superpose aux budgets des colonies, 
oompletement separ6 d*eux, affect^ exclusive* 
ment aux d^penses de Tadministratibn com- 
4xiune, a Texecution des projets d*inter^t 
.g6n6ral. 

Tout ce systeme, hAtons-nous de le dire, 
fonctionne sans un centime de subvention de 
la part de la m^tropole, qui se borne a faire 
les frais de Toccupation militaire et de la 
-defense exterieure — frais pour lesquels la 
^olonie lui paie d6ja une part contributive de 
^00,000 frs., qui s’augmente actuellement de 
100,000 frs. chaque aan6e. C’est exclusive* 
ment des ressources locales que Torganisme 
financier de TAfrique Occidentale tire toute sa 
seve; et il la puise essentiellement par deux 
racines principales; rimpbt de capitation 
d'une part, impot direct sur la personne de 
I’indigene, et, d’autre part, les droits d^entree 
•et de sortie, impbts indirects a forme douaniere. 

Ces deux principaux revenus ont une afiecta- 
’tion distincte. L'impbt direct alimente les 
budgets des colonics distinctes,! ’impbt indirect 
est vers6 au budget general; conception 
•d’ailleurs parfaitement logique. Le contri- 
buable doit voir d6penser sous ses yeux, dans 
rson int6r^t imm^diat, Targent qu*il verse en 
•personae au Tr6sor; Timpbt direct, surtout 
i’impbt de capitation, dont Tincidence est 
l)r6cise, doit avoir une utilisation aussi precise. 
L'impbt indirect, au contraire, eat pay6 par la 
-collectivite plutdt que par Tindividu; il natt it 
Toccasion du mouvement de la richesse; il 
•doit done servir aussi a un but g6n6ral, et Ore 
utilise a accel6rer le mouvement qui cr6e la 
prosp 4 rit 6 de chaCUn par la circulation des 
'valeurs. 

Pour donner une id^ de Pimportance de 
•ces divers produits j’indtquerai les r^alkationi 
•conslatdes par le compte de i904. 

Le total des impbts incHtects s’^l^ve a 
frs* sur lesquels les droits d^entr6e et 

soirtie repr^sentent a eok seids f t;738,673 frs. 


Et cependant ces taxes sent des plus 
mod6r6es; le tarif atteint g6n6ralement les 
marchandises fran9aises a peu pres dans la 
m^me proportion que les marchandises 
6trangeres, et le commerce supporte ais6ment 
cette charge, dont il b6n6ficiera d’ailleurs 
en fin de compte, puisque le budget general 
consacre la majeure partie de ses ressources 
au developpement de Toutillage ^conomique, 
D’ailleurs, VOS possessions de T Quest Africain, 
dont les exportations et importations totales 
sont plutdt infdrieures a celles de notre Afrique 
Occidentale, ne demandent-elles pas a leurs 
douanes 20 millions de recettes, soit pr^s de 
7 millions i de plus que notre grande colonie ? 

Le total des imp6ts directs prdvus aux divers 
budgets s’dleve, d^autre part, a 13,805,440 frs., 
. sur lesquels TimpOt de capitation rapporte a 
lui seul 12,635,093 frs. Et notons que les taux 
restent toujours extrdmement modiques, que 
le tarif ne ddpasse pas 4 frs. par tdte dans 
les regions les plus fortunees, et tombe 4 fr. 
0*25 dans les cercles les plus pauvres,—que de 
larges ddgr^vements sont accordes,—qu’enfin 
une bonne partie de la population echappe 
encore a Timpdt. Si Ton considt'^re que nos 
possessions doivent renfermer au minimum 
12 millions d'habitants, nombre destine a 
s’accroitre, et qu 41 n^est pas exagere d’espdrer 
que d^ici peu d'annees le taux de 4 frs. pourra 
etre appliqu^ partout, on est conduit a penser 
qu’un rendement d’impOt de 40 a 50 millions 
est a atteindre. 

Cette prosperite financiore devait asseoir le 
credit de la colonie. Popularis6e par son rapide 
essor, par Tactive propaganda que lui faisait 
son eminent Gouvemeur-General, Monsieur 
Roume, TAfrique Occidentale pouvait songer 
a faire appel aux capitaux pour s’amenager et 
constituer son outillage. 

La France a su, dans cet ordre d'id6es, 
imiter heureusement Texample qu'encore une 
fois TAngleterre lui donnait. On calcule que 
celle-ci a pr^t6, je crois, plus de 10 milliards 
a ses colonies : placement avantageux, et pour 
las pays neufs qui ne demandant qu’a 6tre 
commandit6s pour faire bonne figure dans le 
monde, et pour la m6tropole, qui ne peut faire 
tneilleur usage de ses reserves de puissance 
(^coUomique, que de s’en servir pour susciter 
r^closion de toces nouvelles. 

Sans d^bottrs, en donnant simplement son 
aval a la colonie, la France a ouvert a celle-d 
les in6puisables tr^sors de F^pargne nationale. 
Par deux fbis, en 1903 et en X907, elle a 
fatanti des emprunts, Tun de 65 millions, 
FjAutre de emit, et ce pays n6 d'bier a pu 



Dectmhif ao, 1907. 


JOURNAL OF THE SOCIETT OF ARTS. 


95 


trouver des pr^teurs au taur de 3 Vi»» et au 
cours de 92*50 Vo- 

Ce large apport de capitaux, voila Toeuvre 
essentielle, la veritable action motrice qui 
d^cida du sort d*un pays. La colonisation, 
c’est par-dessus tout une large entreprise, une 
operation de placement, le lancement d’une 
raison sociale et politique nouvelle. L'emi- 
gration des hommes n^est presque rien; Temi- 
gration des capitaux est tout. 

En Afrique Occidentale, nous en voyons un 
frappant example. Ce pays compact, ferm6 et 
com me hostile a toute penetration, n’avait re9u 
de la nature ni fieuves a debit regulier, ni 
cetes largement developpees, ni ports hos- 
pitaliers. II fallait artificiellement lui donner 
ces voies de communication, ces points 
d’appui, ces tetes de ligne du mouvement 
commercial. 

C’est la ce qu’a compris admirablement le 
Gouverneur-General Roume. II se fit TapOtre 
de la penetration par le rail, demontrant avec 
une saisissante nettete que les chemins de fer 
devaient tenir lieu et des routes inexistantes 
et des fieuves rebelles a toute navigation 
r^^guliere. 

Lorsque cet Eminent administrateur arriva 
dans la colonie, en 1902, il trouvait, a cdte de 
la ligne Dakar-Saint Louis, terminee depuis 
1885, et longue de 263 km., un tron^cfti de 
290 km, environ livre a T exploitation sur le 
trace depuis longtemps projet^* Kayes-Bam- 
makou. 

Quatre ans plus tard, grdce a Timpulsion 
energique donnee par I’emprunt de 65 millions, 
la longueur des lignes exploitees sV’levait a 
1,366 km., presque le triple du chiffre de 1902. 
La ligne de Kayes au Niger, achevee d^s la 
fin de 1904. f^nctionnait sur toute sa longueur 
de 567 km., les lignes de Guinee et du Da¬ 
homey poussaient vers Tinterieur des arteres 
deja longues de 263 km. et de 267 km., et la 
ligne de la C6te d’Ivoire s’avan^ait d^ja a 58 
km. du terminus sur la c6te. 

Dans cinq ou six ans, lorsque les fonds du 
nouvel emprunt de 100 millions auront ete 
affectes a la continuation de ce vaste pro¬ 
gramme, qui fait converger de la c6te vers 
rint^rieur des voies trac^es a peu pr^s suivant 
I I’axe de chacune des colonies—dans cinq ou 
j six dis-je, le r 4 seau exploits foumira un 
' d6veloppement de 2,39a km. 

Et cette oeuvre que j’ose qualifier de gigan- 
tesque, eu 6gard aux moyens d’action mis en 
oeuvre, se sera accomplie presque sans 
a^comptes, a des pt4x de revient peu 
6 lev68, puisqne le Dakar-Saint Louis a co0it6 


en moyenne 77,000 frs. le kilometre, le Kayes- 
Niger environ 80,000 frs., le chemin de fer 
de la Guin6e 96,000 frs., celui de la C6te 
d’Ivoire 90,000 frs.* et celui du Dahomey 
95,000 frs. 

Sur toutes ces lignes, des leur ouverture a 
Texploitation, Tactivit^ du trafic a d6pass6‘ 
aussitdt toutes les provisions. Le Dakar- 
Saint Louis, ligne strategique qui traversait 
un dOsert, a dfi Otre reconstruit, a peine Otablir 
parce que TactivitO de la circulation com- 
promettait la soHditO de Touvrage, con9u pour 
un trafic bien infOrieur aux premieres rOalisa- 
tions ,* le long des rives du fleuve d’acier, des 
champs se sont plantOs, des exploitations se 
sont crOOes, une plaine fertile a remplace le 
dOsert.. De mOme en GuinOe, au terminus 
provisoire du tron9on en construction, une 
ville nouvelle est sortie de terre en moins d’un 
an ; c’est Kindia, la capitale peut-Otre de 
demain. Meme phOnomOne aupres de Kayen* 
Niger, construit lui aussi, comme le Dakar- 
Saint-Louis, dans un but strategique, et 
sur lequel, au lendemain meme de Tinaugura- 
tion, commen9aient a circuler les tonnes 
d’arachides. 

Les chemins de fer ne font pas, comme les 
anciennes routes de portage, le vide autour 
d’eux ; bien au contraire, ils attirent les 
populations vers leurs rives. Pousses par la 
grande loi du moindre effort, qui leur faisait 
fuir jadis Todieux esclavage des transports a 
tOte d’homme, les noirs accourent vers le rail, 
qui leur apporte Taisance et les facilites du 
progres. 

Tous ces efforts ne pouvaient manquer de 
produire leur resultat, de se materialiser en- 
une prosperite tangible. Les chiffres des 
statistiques sont la pour Tattester. 

Le mouvement commercial de TAfrique 
Occidentale 6tait, en 1895, de 78,777,336 frs. 
En i905--et c’etait une annee de crise—iL 
avait double, et atteignait 153,073,896 frs, 
Les resultats de 1906 doivent etre superieurs a 
156 millions, chiffre obtenu en 1904. Importa¬ 
tions et exportations se developpent parallele- 
ment, passant les unes de 46,882,773 frs. en 
1895, a 90,913,422 frs..en,i904, etles autres de 
31,894,583 frs, en 1895, a 65,038,881 frs. en 
1904. L*on remarque meme que proportion- 
nellement ces exportations se developpent plus 
rapidement par les importations, et rien ne 
prouve mieux que cette prosperite n’a rien de 
factice, qu’elle tient a une reelle et fonciere* 
augmentation de la valeur propre du pays, 

Le mouvement commercial avec la France 
repr6sente a peu pr^ exactement la moitxe dui 
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mouvement total. Ce r 6 sultat montre que, 
oontrairement a un^ croyance trop r^pandue, 
le regime dd libre*4change n’est pas sp 6 ciale- 
ment funeste a notre commerce, et qu*en tout 
•cas, la politique dite de*la "porte ouverte'' 
est. aux colonies, la formule f^conde et vraie. 
Je suis certain que mes auditeurs anglais 
cnregistreront volontiers cet aveu, venant d’un 
Fran 9 ais protectionniste. Nous reconnaissons 
de jour en jour que si la m 6 tropole, comme je 
I’ai dit ailleurs, peut avoir besoin pour son 
•organisme vieilli du corset des tarifs douaniers, 
les colonies, organismes jeunes, veulent le 
grand air de la liberte, qui leur permet de 
respirer, de grandir, de se former. 

Nous ne devons pas pousser leur croissance. 
‘G*est par leur existence m^me, par les mille 
occasions de profit que leur prosp 6 rit 6 propre 
*est pour nos nationaux, par les ressources et 
les pr^textes d’action qu’eUes leur offrent, que 
.les colonies acqui^rent leur vraie valeur. 
Toute r 6 glementation arbitraire, toute tyrannic, 
soit politique, soit 6 conomique, porte en soi sa 
«condamnatiou. 

Nous touchons au terme de Teffort colonial. 

Grdce a notre experience Africaine, nous 
•croyons maintenant mieux comprendre quel but 
il convient de se proposer, quels moyens il 
importe de mettre en oeuvre. La colonisation, 
•c’est essentiellement la cr 6 ation d’un pays, 
'C*est la science politique venant en aide a la 
nature pour faire une nation nouvelle. 

Parfois, cette nation, il faut en tirer les 
.^iiements du sein meme de la metropole ; c^est 
,1a colonisation de peuplement. Parfois Ton en 
trouve rorganisation realis^e par avance, et il 
.suffit de discipliner les hommes, de leurdonner 
des cadres sociaux, de leur cr 6 er une necessity 
d^action ; c’est la colonisation de domination. 
Parfois enfin il faut prendre les materiaux 
a pied d'ceuvre, am 6 nager le pays, former le 
peuple qui doit en tirer parti, fournir a cette 
humanity n^cessaire la vitalite qu’elle n’a pas 
■su tirer en soi, d^gager son g^nie propre qui 
a’ignorait lui-m^me, F 6 duquer par la pression 
• d^une volont 6 plus haute, plus puissante et 
plus ^clairde : c'est ce que je voudrais appeler 
da colonisation de creation. 

De la premiere et de la seconde, vous nous 
aves doQn 6 > d'admirables modMe^s. Laissex- 
tious esp^rer que la troisi^me sera plus parti- 
.c?uli4rement une sp 6 cialit 6 fran 9 aise, et que 
, Afrique Occidentale en sera le premier 
..ttpe complet. 

ceuvreda nous* sera particuli^ement 
Ella ne demandepasseulement deTintel- 
difeitoa at de la toce. Elle veut de la bont 6 . 


Rien n’est possible dans ces pays tropicaux 
sans le capital humain qui seul peut leur 
donner une valeur par son travail, et ce capital, 
nous ne pouvons le demander qu’aux races 
autochtones. Elies sont si faibles, si mis^- 
rabies, qu’elles paraissent exister a peine, et 
qu’avant de songer a les utiliser, il faut songer 
a les proteger, a les faire vivre, a deviner leurs 
. m^rites et leurs aptitudes. 

L'Angleterre a ete Tinitiatrice de la poli¬ 
tique a suivre a I’egard des indigenes; elle a 
su respecter leurs organisations propres et 
leurs mceurs traditionnelles, elle a su les faire 
vivre a Taise au milieu de la paix anglaise. 

Mais il nous faut mieux faire encore. Car 
les indigenes dont nous avons la charge, il ne 
suflBt pas de les proteger, il faut les secourir; 
il ne suffit pas de leur assurer la liberte, il faut 
leur cr 6 er une activite; il ne suffit pas de 
vouloir respecter leur existence propre, il faut 
les aider a prendre conscience d*eux-memes. 

En Afrique Occidentale, nous ne nous 
sommes pas bornes a proscrire tout esclavage, 
tout asservissement m^me temporaire de 
rhomme par Thomme; nous avons assur 6 a 
rindigene la reconnaissance et la protection 
de sa propriete par le systeme de Tim matricu¬ 
lation, imit 6 de TAct Torrens. Nous lui avons 
cr 6 e une organisation sociale faite a la niesure 
de son intelligence; nous lui assurons une 
justice conforme a ses instincts, qui n’avaient 
m^me pas su s*exprimer en des institutions 
precises. Nous le provoquons a tenter des 
cultures pour son propre compte, a s'essayer 
a des metiers faciles, a se cr^er une richesse 
et des besoins. 

Ce quMl faut maintenant, c’est proteger 
directement sa vitality, developper sa natalite, 
enlui assurant les bienfaits de Thygiene et en 
lui fournissant une large assistance medicale. 
Cette grande oeuvre est en bonne voic, et le 
programme de Temprunt de loo millions pr 6 - 
voit Taffectation de 3 millions a la creation de 
postes sanitaires au milieu m 6 me des popula¬ 
tions noires. 

Permettez-moi de m'arr^ter sur cette id^e 
que la colonisation est avant tout une grande 
CBUvre de fraternity humaine. 

Je voudrais que ma patrie ffit Touvrier de 
cette tdche, Tavocat de cette cause. 

Elle le doit a tout son passy. Elle en est 
digne par son ardent amour de Thumanity, 
par son ardente contribution a la diffusion de 
la justice et de la liberty dans le monde. 

. Ces idyes je ne craignais pas de les dd- 
vclopper il y a six mois, devant un public 
allemand, a Berlin. 11 me semblait qu’entre 
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peuples civilis^^s, maiiitenant que pardessus 
nos querelles s’^leve la conception du r 61 e 
mondial des nations blanches, il est necessaire 
de chercher les voies d’une large coopera¬ 
tion. L’ere de la politique europeenne peut 
se clore demain ; celle de la politique mon¬ 
diale s’ouvre seulement ; tels interets qui 
semblaient hier incompatibles, se concilieront 
peut-etre sans peine sur ce th^A-tre plus vaste. 
Si la France et I’Allemagne demeurent I’arme 
au pied, si la tristesse des souvenirs, la 
noblesse du devoir patriotique et Torgueil de 
la victoire maintiennent toujours debout les 
obstinees sentinelles de la grandeur con- 
tinentale, du moins tout leur effort ne 
s’immobilise plus tout entier sur la frontiere 
tragique. L’une a les yeux tourn^s vers cette 
Afrique du Nord, qui sera demain son vrai 
domaine, son prolongement territorial; I’autre 
regarde vers TEst ou tous ses int6rets I’appel- 
lent, ou son expansion naturelle suit des voies 
pour ainsi dire tracees d’avance. 

Je suis heureux de repeter devant vous ma 
confiance en ces temps nouveaux. Mieux que 
d’autres encore, parce que vous 6tes des coloni- 
sateurs nes, parce que le theAtre de votre 
action fut toujours Tunivers, parce que vous y 
occupez des positions doat nul ne songerait 
s^rieusement a vous deloger, mieux que d’autres 
vous pouvez travailler a la realisation de cet 
avenir. 

C’est parce qu’elles Font Tune et I’autre 
clairement entrevu, que nos deux patries 
marchent aujourd’hui cAte a cAte, la main 
dans la main. 

Car rentente cordiale, ce n’est pas le rap¬ 
prochement d’intArAts ^goistes, c’est 1’union 
des deux plus grandes forces de progres qui 
aient jamais agi surTunivers. 

Les deux races ne sont pas seulement 
attirAes Tune vers 1 ’autre par une naturelle 
sympathie; elles ont le devoir de cooperer, 
parce qu’elles se complAtent. 

La hardiesse anglaise et la sagesse fran- 
9aise, Taction et TidAe, la volontA et la raison, 
quel obstacle pourrait s’Alever centre une telle 
association ? 

Angleterre et France ne sont-elles pas les 
deux artisans du monde moderne, les patients 
et laborieux ouvriers de la civilisation prA- 
sente ? 

Songeons que leur rapprochement a AtA 
saluA comme une sauvegarde par la grande 
communautA des peuples. Songeons que 
leur coopAration a AtA comprise comme une 
promesse a laquelle nous ne saurlons manquer. 

Travaillons done, pat la diplomatic, par la 


colonisation surtout, a grouper autour de ce- 
centre solide des AlAments de plus en plus 
nombreux. Convions a Toeuvre commune 
toutes les bonnes vo^ontAs. 

Permettez-moi, mesdames et messieurs, de 
m’approprier enterminant Tune de vos formules 
pour unir ma foi coloniale a votre large 
patriotisme: en travaillant pour la “plus 
grande Angleterre,” prAparez la “ plus grande 
entente cordiale,” celle qui rAunira toute la 
famille humaine dans un monde ou la paix 
regne, oA la justice habite. 


DISCUSSION. 

Mr. Bertram Cox, C.B., on behalf of the Colonial' 
Office, of which he said he was a member, desired to 
express to the author their warmest appreciation of 
the interesting and inspiring address he had delivered. 
He did not think it would be possible to put into 
better terms, than those employed by the author, the 
principles which must guide any civilised Power in its 
colonising work. He had stated that the duty of a 
nation which was colonising a tropical dependency 
with savage tribes, was to prohibit slavery and every' 
compulsory subservience of one man to another, to 
assure the native of the protection of his property, 
and to give him organisation suitable to his needs. 
That being the first duty of a colonising and civilising 
nation, its second task, in the author’s opinion, was to 
give the native an outlet for his industry, and to create 
new needs which the colonist, who came to administer 
his country, would profit by. In the past the latter idea 
had often come first, the person who went out to 
deal with the natives, thinking of his own interests 
first and afterwards those of the natives themselves. 
But the gradual evolution of colonisation and civilisa¬ 
tion had brought every civilising race to see that its 
true interest lay in the process which the author had 
detailed in such eloquent and succinct terms ; and he 
thought the members should be grateful to him for 
laying down that main principle at the end as well as- 
at the beginning of his address. The author had 
perhaps been rather too complimentary to England and 
English methods of colonisation. Englishmen in the 
first place inhabited by settlement places like Australia, 
New Zealand, and Australia, where white people could 
live, and subsequently in the same way undertook the 
colonisation of tropical countries. He did not allude 
to India, but more especially to the work of the 
Colonial Office, and there the difficulties which had 
confronted France had also confronted them. The 
English worked more by instinct, and the French, as 
might be expected, more by reason. They set to work, 
as was so natural to French genius, to formulate for 
themselves, in their own minds, what the principles of' 
colonisation should be. In the early days ijrhen the* 
English colonisers were not interfered with from home* 
they managed to work the problems out for thein^ 
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.selves. They were successful to some extent, because 
they were working at a time when the telegraph wafe 
•unknown. There was uot so much tendency at first on 
the part of the home Government to interfere, and 
.also not so much tendency on the part of the man on 
the spot to appeal for help to those who were his 
•superiors at home. The absence of the telegraph 
was beneficial in both ways—it taught the man on 
the spot to rdy on himself, and it prevented the 
•man at home from interfering too much. The 
•man at home had now learnt to interfere only in 
essentials; but there were certain matters, such as the 
spending of Imperial funds, and dealing with ques¬ 
tions of large principle, where it was necessary for 
him to make his voice heard. The tendency of 
British colonisation, however, was certainly to leave 
local details, as much as possible, to the man on the 
spot, and he was glad to hear the author say that exactly 
the same tendency prevailed in France. A little while 
ago he was associated with three eminent men in the 
Colonial Administration of France in negotiating a 
•Convention which had just been brought into force 
with regard to the New Hebrides, and he had been 
surprised to find how much there was in common 
between France and this country in matters ol 
-oolonisation, and how little there was on which 
*Jthe two countries did not work practically on the 
same lines. In discussing the legal organisation 
which should be put in force in the Islands, neither 
party knew very clearly what the procedure of the 
mother was; but when the matter was worked out it 
was found that the regulations were practically the 
same. Exactly the same occurred when the minor 
details of colonial organisation were worked out. He 
desired to make those remarks, because there was a 
\tendency sometimes to suppose that England and 
its colonising neighbour worked at opposite 
poles in the colonisation field. As a matter 

• of fact, they were much nearer together than 
was formerly supposed by people who discussed 

• colonial questions. He also desired, to express his 
appreciation of the retnar^ the author had made on 
.the, great influence of railways. England had been 
•.rather late m the field in that direction, acting too 

• often on the idea that the merchandise should be 
.available first and the railways built afterwards. 
.When the Canadian Pacific Kailway was projected, 
there were people who prophecised that it would 
vjnot earn sufficient to buy grease with which 
•to grease the axles; |^d the same idea had 
limited what had been done in that direction 
in tropical dependencies. France had set this 

•^country an example by the pioneer railways she had^ 
,built in West Africa, for which England ought 
to be extremely thankful. The Uganda Railway 
was a case in point. It was said that it would 
never pay, and for a long time it did not, but 
Jt was now paying its working expenses and some- 
.thing besideih It , showed the foresight which 
politicians possessed when they reasoned 
•out that it was .oi extreme importance to make 


railways, in the certainty that, sooner or later the 
traffic would come to them if they were there to 
take it. England was following France in that 
respect in her tropical dependencies, and at the 
present time a railway was being projected from 
the Niger to Kano. He wished, in conclusion, 
to express his very hearty thanks to the author for 
his most illuminating address, the effect of which 
would not cease within the confines of the lecture- 
room or the Journal of the Society, but would be a 
matter of moment to both public and official men who 
had the interests of tropical countries and colonisation 
at heart. 

Mr. C. Ro/.knraad remarked that the chief 
question to be considered was not so much the rail¬ 
ways as the goods and raw materials to be obtained. 
The Colonies were necessary for our existence, as we 
required their productions, and their increasing popu¬ 
lation gave an outlet for our manufactures. 

The Chairman (Sir Owen Tudor Burne)—M, 
Hubert has told us that if there is a subject which a 
French speaker might have some misgivings in bring¬ 
ing before an English audience, it is that of the 
method of colonisation I think that, after bis 
business-like and clear address, we may assure him 
that we have learnt much from him this evening, and 
that he has given us a great deal of important matter 
for our study and consideration. The French pro¬ 
vinces in West Africa, which consist of something 
like 5 ao,ooo square miles, with a population estimated 
at about 12,000,000 people (provinces which we denote 
in this country by the general name of Senegambia) 
are evidently well-administered, progressive, and 
ilourisbmg; and no one can rejoice more in this 
favourable condition of things than we Englishmen, 
more especially as our relations with the French in 
that part of the world are of a most friendly cha¬ 
racter ; and recognising, as we do, that we cannot have 
better neighbours in that part of the world than the 
great nation which M. Hubert represents on this occa¬ 
sion. It must be a source of gratification to us that 
M. Hubert points to India as a country which may 
be regarded as a type of administration worthy of 
study, and indeed of imitation, by other nations in 
the establishment of new colonies; and 1 am person¬ 
ally glad of his friendly praise, as one who has resided 
in that part of the world in past years, and who con- 
tsiders that, with all its faults here and there, it is one 
of the best administered parts of our Empire. At any 
we endeavour to carry out in our Indian 
possessions those principles to which he alludes, of 
leaving intact, as far as possible, the customs* the 
religions, and the various organisations of indigenous 
populations, regularising and humanising their in¬ 
herited institutions while bringing them under control 
and teaching them to be of political and commercial 
value. This can only be effected, as M. Hubert 
.truly points oujt, by goodwill and kindness, added to 
intelligent and effective rule. We shall, I think, 
all agree cordially with M* Hubert in the kind an 4 
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impressive sentiments that he expresses towards the 
close of his address, that the entente cordiale between 
England and France need not be a joining together 
of mere selfish interests, but a union of two great 
pioneers of progress which should make itself felt in 
the world at large. 

M. Hubert, au nom de la ‘‘Society of Arts” 
et de cette assemblee, je vous prie d*agr6er nos re- 
merciements ^inc^res pour votre r^sum6, si interessant 
et si saisissant, du role qu’a jou^ la France dans 
I’Afrique Occidentale. Votre discours, plein de 
renseignements les plus utiles, sera public dans un 
prochain numero du Journal de notre Society, un 
Journal qui circule par le monde entier. 11 sera, 
done, lu d’un grand nombre de membres de 
la Societc qui se sont trouves empeches d’assister a 
notre stance de ce soir, et je tiens h vous assurer qu’il 
sera apprecic de tous cotes, k cause egalement de ses 
descriptions si vivantes, et de la fa^on spirituelle dont 
vous ave/ su parler de la position qu’occupe votre 
grand pays dans I’Afrique. Je ressens un plaisir tout 
particuliei de prcddei cette re anion, quand je pense 
que j’aicombattu il y a cinquante deux ans (plus d’un 
demi-siecle, helas!) cote a cote avec I’armee magni- 
fique de France, et que je retiens de ce temps le 
respect le plus cordial de la France, de son armee, 
et de son brave et g^*ncreux peuple. A cette 
heure avancee je ne puis passer en rcNue tous les 
details que vous nous avez rappelcs, mais je tiens d 
vous remerciei, encore une fois, de I’heureuse inspira¬ 
tion que vous a menu pros de nous ce soir, et 
d’expnmer les vroux les plus sinc6res pour que la 
France et I’Angleterre, d jamais unies par les liens 
de I’amitie les plus fermes, puissent assurer, par leur 
co-operation, le progres et la paix du monde. 

Mons. HriiFRT, in acknowledging the vote of 
thanks said Je suis plus touche que je ne saurais le 
dire de I’accueil si sympathique, si cordial et si chaud 
que vous avez bien voulu me faire ce soir. Je ne suis 
qu’un modeste citoyen fran<fais, et je suis heureux de 
voir, dans les paroles si eloquentes et si pleines de 
cfjeur que pronon^ait tout £i I’heure votre President, que 
e’est la France que vous avez bien voulu voir dans un 
de ses enfants. C’est le pays qui, avec le votre, 
comme je le disais tout a I’heure, forme I’ensemble le 
plus logique et le plus naturel. Dernierement, le con- 
ferencier anglais Lord Ampthill nous disait dans un 
toast, ces choses charmantes: “ Ce que nous avons 
le plus envie de vous, c’est ce que nous ne pouvons 
pas vous prendre; c’est la qualite inheredte H la race 
fran9aise je vous rends le compliment. Ce que 
nous aimons le plus en vous, c’est la tenacity dans 
I’action, cette soudainetd de realisation dans le but 
que vous entreprenez. Je vous remercie d’avoir 
bien voulu indiquer que nous avons raison de 
multiplier les relations comme celles qui m’amdnent 
aujourd’hui parmi nous, et j’esp^re bien, pour 
mon pays et pour le v6tre, que cette suite de con¬ 
ferences que Lord AmpthUl* inaugura h Paris aura 
un lendemain; car c’est une fa9on de causer; 
ciiusons c’est le mot. Si chacun cause chez 


soi c’est un monologue; aujourd’hui nous avons- 
entame le dialogue: j’esp^re qu’ il durera longtemps. ^ 
Je remercie votre President de I’expression de son- 
bon souvenir de la France. > 


THE FRENCH RIBBON INDUSTRY. 

The production of ribbons at St. Etienne amounted 
in value, in 1906, to j£’4,ooo,ooo, being an increase of 
£750 over the previous year. The value of the 
exports was somewhat over 1,2';o,000, or an increase' 
of ;^400,000 as conqiared with 1905. Ribbons are 
exported from St. Etienne more or less all over the* 
world, but the countries which are the largest pur- 
chasers are England, Germany, United States, 
Canada, Argentine Republic, China, Italy, and Spain, 
The present number of looms in St. Etienne and the 
vicinity is estimated at 75,000. The number of ribbon 
manufactories is about 170, but they are not all con-’ 
fined to the city, a large number being scattered 
through the small towns of the Departments of the 
Loire, Haute Loire, and the Isere. According to the 
American Consul at St. Etienne, within the last few 
years electric motor power has been distributed, not 
only to the large ribbon factories of the region, but 
also to every weaver who works at home. Hitherto 
the w^eavers who generally possess from two to three' 
looms, did all the work by hand, but now hand-made 
ribbons may be considered a thing of the past. The 
output has consequently increased, and the wages are 
a little better than some years ago. The weavers, as 
a class, are sober and intelligent men, living irugal' 
lives, and they seem totally absorbed in their trade.* 
A large number are not only proprietors of their 
looms, but also of their houses, and it may be said 
that many quarters of St. Etienne were built by them. 
A model weaver’s home consists of three rooms, one 
long and large enough to contain three looms, two 
family rooms, one of which is the kitchen, eating, and 
bedroom combined; the other is the bedroom, and 
contains the best household furniture. The homes are 
alw^ays clean and neat, presenting frequently a contrast 
with those of workmen of other trades. Their diet 
consists of soup, morning and evening, made of a’ 
curious mixture of bread, potatoes and cabbage, to 
which a slice of bacon is added to give it a flavour.' 
The dinner is composed of meat, vegetables, cheese, 
coffee, and a quart of red wine, while the supper is 
made up of soup, the remainder of the dinner and 
the usual bottle of wine. As will be seen the French’ 
weaver lives fairly well, but without any extravagance.' 
The earnings of a weaver are difficult to calculate, 
but five shillings and sixpence per day may be 
considered as an average for the year round. At 
some seasons he will earn as much as eight shillings 
and sixpence to twelve shillings and sixpence a day, 
while at others he will not make more than two 
shiltings and sixpence, or his looms may be idle for a 
few days. In the factories the work is more r^ular,* 
but frequently short time is imposed for obvioua 
reasons. The ribbon industry, depending entirely on 
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caprices of fashion, ia subject^ to constant 
vflucttiation. The prominence given to St. Etienne 
in the production of ribbons is due to two factors, 
one of which is the nature of its water, which, free 
from any mineral substance is chemically pure, and 
'excellent tor dyeing purposes. It is thus that the 
.most delicate shades or tints can be produced to 
almost perfection. The number of dyeing establish- 
•ments in the city of St. Etienne is 21, and those 
houses not only supply the local needs but execute 
large orders from.I^'ons and elsewhere. The second 
^reason is that of theVell-known special aptitudes of 
the weavers The weaver of St. Etienne is by 
mature an artist in his trade. Handed down from 
tfather to son, all .the secrets of the industty, the 
rielicate manipulation of the threads on the looms, 
and the varied combinations of the design to obtain 
'the most artistic effects are and will remain the 
"distinctive and attractive features of the St. Etienne 
(ribbon industry. St. Eticnnr, with its 150,000 
dnhabitants, possesses other industries, which, 
although less known perhaps than ribbon making, 
yet are sufficiently important to give employment to 
thousands of workmen, and contribute materially to 
the prosperity of the city. Among these may be 
mentioned coal mines, iron and steel foundries, gun 
unaking, hardware of various kinds, bicycles, &c. 

NORWEGIAN OYfiXNR CULTURE. 

The interest in oyster culture in Norway, owing to 
^successful experiments, appears to be steadily growing, 
4md the number of new oyster breeding grounds 
increases year by year. The work in artificial culture 
falls into two main categories—collecting the fry in 
spat pools and breeding on fattening grounds. The 
former comes first under consideration. In the form 
of larvse, oysters swim about freely in the water for a 
certain length of time. When the larval development 
•is at an end they attach themselves to some stable 
• object, and begin their reproductive life. For many 
years past it has been a well-known fact that oysters, 
>in certain specially warm pools along the coast, were 
^pable of producing an enormous amount of spat, 
.and that first and foremost it was necessary to collect 
•d;his in a satisfactory manner, as the bottom of the 
so'Called spat pool is for the most part covered with 
.soft mud, and a large quantity of the spat was lost 
where care was not taken to provide sufficient stationary ^ 
-objects to which it might attach itself. This is now 
done by hanging out bundles of twigs on iron wires 
“jBtretched from the one shore of the pool to the other. 
The American Consul at Bergen says that these twigs; 
are usually known as collectors. The twigs may be 
bound together in various ways, either by simply 
fiutening them together in bundles like a broom, or 
the twigs are bound together between two wooden 
toths, so that they form a sort of fiat wall. The 
anatiprial most frequently used is birch twigs. As the > 
mpiA sooner or later musi; be plucked off the collectors, 
Wk twigs hav$ the great advantage that the bark is 


easily loosened, and is brought with the fish, by which 
separating them is avoided. Moreover, separation is 
not easily accomplished, as spat generally fastens 
itself very firmly to the object to which it has once 
become attached. The twigs are generally of the 
thickness of broom twigs, and are cut in winter, when 
the sap is at rest. Newly cut they are of no use, for 
the spat will not settle on them. The twig bundle 
collector is from three feet and a quarter to six feet 
and a half long. In order to sink it a stone is 
fastened among the twigs in the bundle. The iron 
rods to which the twigs are attached are usually bent 
round like a hair pin, so that they enclose twigs on 
both sides. The twigs are fastened on with steel 
wire or spun yarn. Formerly, instead of iron rods, 
laths were used, in which case sinkers had to be fitted 
to the collectors, for which purpose tiles were usually 
employed. Where iron rods are used, the collectors, 
as a rule, are heavy enough without any extra sinkers. 
The collectors are hung out in the spring. The 
largest quantity of spat is deposited on them in the 
summer. In general, the fry is left quiet till the 
following spring—April or May. The raising of the 
collectors with the fry attached is usually accom¬ 
plished from a boat, or from a raft specially con¬ 
structed for the purpose. Transport cases, in w'bich 
fry when detached can be placed and despatched, are 
placed temporarily, before sending off to the fattening 
grounds in the sea, and not in the pools. The cases 
float on the surface, and, as the surface water of such 
pools contain, as a rule, a small proportion of salt, 
the fry would be injured if left lying there for any 
length of time. The method now almost exclusively 
adopted, and here described, is the system of breeding 
in baskets suspended in the same way as are the spat 
collectors. Baskets are always made of galvanised 
wire netting. Fry which is fit to be set out to fatten, 
when it is nearly a year old, is generally i inches in 
size. For this reason, baskets at first are used of 
different-sized mesh. The finer meshed the netting 
used" the dearer is the basket. Three different sizes 
of mesh are used, three-fourths, one-fourth, and three- 
eighths inch. As the fry grows it must be distributed 
in several baskets of large mesh. From this it follows 
that the baskets of finest mesh are superfluous, and 
need not be used except to make provision for sending 
out young fry to the fattening ground. A fine- 
meshed basket of three-eighths inch net may, there¬ 
fore, be counted on to do its work for a couple of years 
longer than those of coarse mesh, which are in use 
throughout the entire year. A basket of from three- 
fourths Co one-half inch net has been calculated by 
experience to be serviceable for from three to four 
years, which corresponds to the number of years 
which fiy in the generality of the Norwegian grounds 
need in order to attain a saleable size. On this, as is 
easily understood, depends in a considerable degree 
the vitality of the basket system. Baskets ate 
suspended in the same place as the twig coUeetors, a 
couple of yards from the surface, on wire stretched 
firom one shore to the other. The fry is taken off 
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irom the spat pool when from three-fourths to one 
year old, that is, in April or May, and is immediately 
'set out in the place where it is to be fed. The follow¬ 
ing space allowance may be taken as a general rule:— 
Of three-fourths to one year old oysters, from 300 to 
100 in a basket, and of three to four years about 100. 
Instead of plucking the fry off the collectors and 
carrying it to the fattening ground in cases, it is also 
sometimes the custom to hang out the twigs together 
with the fry in the place where it is to feed, and only 
after a year, when the fry has gro^ and the twigs 
•begun to be brittle is the fry picked off and laid in 
baskets. This method is very practicable when there 
are no worms in the twigs. The fry is regularly 
inspected, and the basket kept free from weeds; the 
fry is also provided with sufficient room in the 
baskets, distributing them among different baskets 
when they grow, so that they may never lie one upon 
the other, and the baskets watched to see that they 
do not hang crooked, whereby the fry might be 
•thrown together in a heap. In all the places in 
Norway where experiments have been arranged, it is 
the intention of the property owners and those 
interested to go on with oyster culture, to purchase 
iry and plant it out. Not only those owners on 
'whose lands the experiments are being made are 
•thinking of seriously engaging in oyster culture, but 
4ilso many other landowners have asked that similar 
experiments should be made on their property. 


THE CHINESE SILK TRADE. 

Shantung is one of the largest silk-growing pro- 
'vinces in China. It has been predicted ever since the 
opening of the port of Tsingtau that when the rail¬ 
way was finished, which connects the silk districts in 
the back country with the port, the silk trade which 
had previously centred at Tientsin and Chefoo would 
be diverted to Tsingtau. According to.the United 
States Consul at Tsingtau, the annual silk trade of 
the port is increasing, but the building of the railway 
has not made the enormous changes that were ex¬ 
pected, principally owing to the fact that large 
silk-spinning establishments have been established in 
Tientsin and Chefoo for many years, and that the 
regular trade routes are through these cities. Shang¬ 
hai has always been one of the largest silk markets of 
China, and it appears that a considraable quantity of 
the silk produced in Shantung is now being sent to 
that city by way of Tsingtau. During the year 1906 
the Shantung railway carried 210 tons of silk coast¬ 
ward, which otherwise would have taken the overland 
routes to Chetbo or Tientsin. In the Liu-t*ung or 
Chang-i district is a most important manufacturing 
centre; its annual trade is valued at about £ i, 160,000. 
It is the principal market for the ** wild raw silk,’* as 
it is called by the trade. The Ching-chou district 
produces silk to the value of ^^300,000, chiefly at 
Wu-ching and Yeh-yuan. The trade of Chon-ts’un 
is estimated at ;fs,170,000. The produce of these 


three places (Lto*t-uag,Ch’ing-chon,and Chon-ts’un)» 
especially in sUk cocoons and pongees, is nearly all 
conveyed by cart or pack animals, even that portion 
going to Chefoo. It is possible that the predictions 
will still be realised, as the railway has been in 
operation only about two years, which is hardly suffi¬ 
cient time to divert a trade to a new route from that 
which has been established for half a century. 


WOLFRAM. 

, During the past few years the price of tungsten 
ores and metallic tungsten has much increased, but 
notwithstanding this the output has not increased in 
anything like proportion to the growing demand, 
and firms requiring large quantities of tungsten have 
had difficulty in obtaining supplies to guarantee 
future deliveries. There has been considerable 
discrepancy in the prices paid for ore as there always 
is when it is produced spasmodically in widely 
separated and little known localities where the 
isolated, small producers, having little chance of 
becoming acquainted with market conditions are at 
the mercy of the buying firms who control the 
manufacturing and selling monopoly and con¬ 
sequently make enormous profits. The apathy of 
the Sheffield firms in tins matter is surprising. 
Their inaction may hereafter cause them to lose the 
manufacture or the monopoly of tungsten steels, 
which may pass into the hands of their more 
energetic American competitors, who are acquiring 
the ore deposits. The market for tungsten ore is 
still expanding, and according to a recent bulletin of 
the United States Geological Survey, seems now to 
be almost as sure as the market for copper and other 
staple ores. Prices during the past year have varied 
from 2IS. to over 50s. (depending on quality) per 
unit for ore containing tungsten acid. 

The chief ores of commercial importance are wol¬ 
fram and scheelite, the former a tungstate of iron 
and manganese, containing up to 76 per cent, tungstic 
acid, the latter tungstate of lime containing up to 
80 per cent, tungstic acid. The greatest producing 
locality in the United States is Boulder, County 
Colorado, where the ore occurs as a wolframite 
breccia. An analysis of the crude ore from the most 
important deposit yet discovered in the United States 
near Crescent City, Colorado, gave tungstic acid 
39*7 per cent., FeO 12*8 per cent., MnO 6 per 
cent., inspluble ma4er,42*3 per cent. In commercial 
working, it would be easy to produce a 60 to 65 per 
, cent, tungstic acid concentrate from this deposit. 

It has long been known that wolfram was associated 
with tin ores in Cornwall, but until recent years it 
has not been separated to any extent. Magnetic 
separation was introduced some years ago, and some 
measure of success in the separation has been attained 
in various mines. Wolfram is feebly magnetic, and 
requires higher magnetic power than soMe other 
ores. The magnetic separation is, however, not 
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complete^ and there is still room for considerable 
improvement in the treatment of Cornish ores. 
Some discussion has recently taken place regard¬ 
ing the genesis of magnetic separation in Corn¬ 
wall. The credit for its introduction, according 
to the Cornish correspondent of a leading mining' 
journal, is due to Professor Bauerman and Mr. W. 
Thomas. However that may be, metallic tungsten is 
used for hardening special steels, and recently a new 
incandescent lamp has been placed on the market, 
the filament of which is made of metallic tungsten. 
This lamp gives a brilliant white light. Tungsten 
salts are extensively used in silk manufacture, and 
sodium tungstate is used for fire-proofing curtains, 
djc. Moissan has shown that it is an easy matter to 
prepare crude tungsten in the electric futnace, and 
that this might be refined by remelting the metal in 
presence of an excess of tungstic acid. 


JAPANESE CALICOES. 

Calico printing by machinery in Japan is a com¬ 
paratively new industry, the first works with modern 
improvements having been established about twelve 
years ago. A few years later a new conmany was 
formed with a capital of jf50,ooo, wiffi mills for 
spinning, weaving and printing. In 1901 another 
company was added, with addition to the capital stock 
from time to time until it reached /180,000 at the 
beginning of 1907. These are now the largest and 
best works in Japan. According to the American 
Consul at Kobe, this company has paid a dividend of 
30 per cent, per annum for the past three years, the 
balance of all profits being carried forward for 
improvements. The land owned by the company is 
over tweUe acres in extent, and the buildings cover 
nearly four acres. Early this year it was decided 
to erect a new factory, containing twelve machines 
exclusively for calico printing. The factory will be 
separate from the'old one, but under the same name, 
with a combined capital of ;f500,ooo. The total 
number of machines in Japan will probably not exceed 
twenty-four, half of which are of Japanese make. 
Most of them are engaged in printing cotton flannel. 
The annual output is between 1,500,000 and 2,000,000 
pieces of 30 yards each. About one-tenth is exported 
to China and the remainder, mostly flannel, is used 
at home. The total exports of all kinds of cotton 
prints amount in value to about 120,000 a year. 
The large calico flower-patterns, which are hard 
prints, are a much desired article in China, and even 
in the United States. This cloth, locally known as 
cotton cr6pe, is of the poorest quality, but it always 
finds a ready market on account of its remarkably low 
price. Concerning the highly-finished, or best quality 
printed calico, it is safe to say that Japan is not yet 
in a position to compete with American or European 
manufacturers. The average pay of a Japanese 
operative is 4b0Ut 7jd. per day, while a skilled work¬ 
man will nedve about is. 3d. 


ARTS AND CRAFTS. 

Modem Metal Work .—So much amateurish metal 
work is to be seen in London at this time of year that 
those who really care about art and workmanship are 
sometimes tempted to ask, what is the good of it all 
Is it so very much better to be amateur than to bo 
trady ? Has the Arts and Crafts movement done 
nothing but create a new set of shibboleths in place 
of the old ones ? There is a kind of work, unfortu-* 
nately not so uncommon as one could wish, which 
makes the lover of good workmanship sigh for objects, 
no matter how commonplace, which are decently 
made. There is a kind of perverse ingenuity in design 
which arouses a positive longing for something which 
has been done before and has no claim to rather 
ugly originality. And it cannot be denied that this 
kind of stuff* (there is really no other word which 
quite describes it) is the direct outcome of the 
Arts and Crafts movement. Nevertheless, it is only 
the superficial or the biased observer who would stop 
short at this point in his estimate of what the move¬ 
ment has done. It is, in fact, just in this craft of 
silversmithing, grievously as it has suffered from the 
hands of certain amateurs and would-be craftsmen, 
that some of the very best results of the entrance of 
the artist-craftsman into paths at one time regarded as 
reserved to the trade worker are to be seen. In days 
gone by it was the rule, when a large piece of 
presentation plate was wanted to go to a shop (in¬ 
deed there was nowhere else to go) and let them get 
it made, with the result that the cup, or casket, or 
whatever it might be, was as often as not as far re¬ 
moved from art as anything could well be. Now, 
those who really want fine plate have their choice 
amongst a number of artists and craftsmen to whom 
they can turn for designs. The names of Mr. Fisher, 
Mr. Dawson, and Miss Steele, are known to most 
people, and there are other artists doing good work. 
Further, the manufacturing firms seeing that artistic 
work is more or less in demand, are far more ready 
than they were, both to engage trained designers and 
to go to them for help when it is a question of 
securing some important order. 

JFbur Loving Cups and other Silversmiths^ Work, 
—^There have been several little exhibitions of silver, 
work this month, but the one which, if only from the 
importance of the things exhibited, comes first, is 
that of Messrs. Omar Ramsden and Alwyn C. £. 
Carr. The works to be seen in their studio included 
not only the monstrance for the Westminster Cathe¬ 
dral, which was more or less privately on view by 
itself for a short time in the summer (and which now 
could be seen, perhaps, to better advantage, sur^ 
rounded by other works of art), but also no fewer 
than four handsome loving cups with covers. These 
are—-the cup to be presented by the University of 
London to the University of Paris, that to be 
given ^ to the Worshipfol Company of Clothe 
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'workers by Sir William Bousfield, the one re- 
'Cently presented to the Honourable Society of the 
Inner Temple by His Honour Judge Lumley Smith, 
and another subscribed for by a group of well-known 
authors for presentation to one of their body. These 
four works are all of them excellent in their way, but 
•the first two are the larger and more important of the 
group. We are hearing so much just now of the 
•entente cordiale and the Franco-British Exhibition 
that this, so to speak, Anglo-French cup calls in a 
sense for special attention. Both its design and work¬ 
manship, however, quite apart from feelings of moment¬ 
ary sentiment, compel our serious consideration. The 
idea of the makers was that a cup to be presented by 
•this country to France should be characteristically 
English in design and should, at the same time, give 
•evidence of having been specially schemed for its 
purpose. They have, therefore, sought their inspira¬ 
tion (though by no means the lines of their design) 
in the traditions of English Gothic—and they have 
produced something which is a triumph of English 
silversmiths’ work. Prom the dainty symbolical 
^figure holding aloft the “ Torch of Knowledge,” on 
the top of the cover, to the massive bosses of metal 
at the foot of the cup, the work is well-considered 
and harmonious. The corona of “ English ” roses 
encircling the cover is particularly happy, and the 
^rms of the two universities and the shields of the 
people of England and P'rance are very judiciously 
introduced. In Sir William Bousfield’s cup the 
•corona is of teazels (which form a part of the Cloth- 
worlcers* arms), while the knot of the cup consists of 
three admirably vigorous eagles borrowed from the 
•donor’s crest. The arms of the various colleges 
which ornament the bowl make very satisfactory 
•decoiation. 

The number of less important objects such as rose- 
bowls, tea-sets, mustard pots, and toilet articles ex¬ 
hibited at the same time prove not only that such things 
can be made really beautiful, but that they are obtain¬ 
able at a price which anyone who wants a good thing 
ought to be quite ready to pay. It is evident that 
there is nowadays no valid excuse for haring ugly 
silver things. Good ones are to be had if only the 
buyers will use their eyes and their wits instead of 
rushing incontinently into the first shop they come 
to. 

Mr. Harold Stabler showed some interesting metal¬ 
work early in this month including, amongst other- 
things candlesticks, tea caddies, &c,, in pewter. 
Those who can afford silver often complain of some¬ 
thing rather unpleasant in the quality of this metal, 
but for those who cannot, find it entirely to their 
Jiking. Mr. Stabler has produced some severely 
simple pieces of work which are not only interesting 
but beautiful. 


Pottery ,—In a trade like pottery-making there, 
caxmot, of course, be startling novelties every few 
months. The experiments necessary in order to 


produce different kinds of glazes or other changes in 
the manufacture take time. But, for all that, a very 
short space of time reveals the fact that potters in 
this country are not content to stand still, but are 
slowly and steadily forging ahead->and that, more¬ 
over, unlike some of their contemporaries on the con¬ 
tinent, they are not aiming merely at producing now 
and again a few pieces which will do them credit at 
exhibitions, but at creating a real market for the kind 
of ware which necessitates constant experiment and 
accurate scientific knowledge. 

The Lancastrian lustre ware seems now to have 
made a place for itself in London. Not only was it 
on view at a recent exhibition at the Baillie Gallery, 

. but it is to be seen at Osier’s and also at Morris’s, 
where it has stepped into the place left vacant by the 
closing of Mr. de Morgan’s works. The patterns are 
still painted freely on to the pieces, mainly by the 
artists responsible for their design, and they show for 
the most part a real sense of fitness and of scale. One 
is surprised, however, now and again to find figures and 
ornament which do not seem to correspond. A few 
examples of lustre on delicate matt “fruit skin” 
glazes have been shown, and the quality both of colour 
and iridescence produced in this way is as pleasing as 
it is remarkable. Another eminently satisfactory 
method of procedure is to glaze a bowl so that the 
inner surface is enriched with light lustre delicately 
painted whilst the outside is entirely coated with a 
strong rich red. Here and there, pieces are to be 
found which prove that, perfectly as the potter 
has his material under control, and possible as he 
finds it to get over and over again effects which 
are all but the same, the fire will occasionally do 
what is not expected of it and produce pots which 
must quite obviously be unique. And this fact 
is not among the least of the claims of pottery of 
this kind. That every fine piece should be the result 
of a happy fluke is eminently undesirable—that a 
happy chance should occasionally be responsible for 
an unique and unusual specimen, adds interest both 
to the production and to the collection of the 
ware. 

Mr. Bernard Moore’s ware has also been lately 
exhibited in London. This is glazed almost exclu¬ 
sively in different sorts of xt6,—‘Sangde hicufy rouge 
fiamhiy and gold JlamM are all represented. The 
colour of the rouge Jiamhi is gorgeously rich—and 
when used in smallish pieces very attractive. It is 
seen at its best when so employed that those parts 
of the vase where the glaze would naturally lie most 
thickly show a very dai'k crystalline effect. The 
colour of a few other pieces which look as though 
they had been slightly smoked is remarkably fine in 
quality. The gold which displays the delicate 

pinkiidi shades of red which only gold can give, is 
also beautiful in colour. The so-called Hispano- 
Moresque ware is less satisfactory. Its colour, though 
not uitpleasing, is hardly what one naturally asso¬ 
ciates with the name, and the painting seems ? trifle 
coarse for the quality of the pottery,, 
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OBITUARY. 


William Arnold Hepburn. —Mr. Hepburn, 
Clerk to the Leathersellers’ Company and member 
of the Society of Arts since 1889, died suddenly at 
Hampstead on Saturday morning, 14th inst. He was 
bom in December, 1848, the son of Mr. J. G. Hep¬ 
burn, solicitor. He was educated at King*s College 
School and admitted a solicitor in 1874, taking high 
honours in the qualifying examination. He became a 
member of his father’s firm, but relinquished his 
partnership on election to the post of Clerk of the 
Leathersellers’ Company in 1884. Mr. Hepburn was 
much interested in the work of the Society of Arts’ 
Committee on Leather for Bookbinding, towards the 
publication of the illustrated edition of whose report 
his company liberally contributed a sum ofj^250. His 
father took the chair in 1876 at a meeting of the 
Chemical Section of the Society when a paper on 
Sole-Leather Tanning ” ^as read. 


GENERAL NOTES. 


International Drawing Congress, 1908.— 
The arrangements are being made for the third 
International Congress for the Development of Draw¬ 
ing and Art Teaching, to be held in London from 
August 3rd to August 8th next, 1908. Foreign secre¬ 
taries have been appointed for Austria, Belgium, 
Bulgaria, France, Germany, Holland, Italy, Luxem¬ 
bourg, Switzerland, and the United States, in which 
countries exhibits for the Congress are being organised. 
The branch of the Congress dealing with the appli¬ 
cation of arts to industries will be very representative 
and has already aroused the interest of many large 
manufacturers* The Lord Mayor of London will 
preside at a meeting at the Mansion-house on the 
12th February next, when several authorities will 
speak on the aims and objects of the Congress and 
the'importance of its work. 

Cocoa Exports prom Ecuador.— The extent of 
this export from Ecuador is not, perhaps, generally 
recognised. In his report just issued (Cd. 3727-29) 
Mr. Consul Cartwright says that the record crop of 
cocoa so far has been that of 1904, when the quantity 
available for export was 562,810 quintals, or say 
25,000 tons. The following year gave 459,293 
quintals, or a little less than 21,000 toiu. This short 
produce was, however, more than compensated for 
by the regular and rapid increase in value. The 
average price of cocoa in 1905 was 30 sucres, or 
abi^t per 50 kilos f.o.b. Guayagnil. In 1906 
th& had be^ increased to an average of 34 iucres or 
£% 8s., and^i^ow in 1907,^ still further increase of 
nearly 40 p^ipietii; has taken jdace, the average pride 
for the year briHgf 47 sqci^, or ^£*4 14B, per 50 kilos. 


This has been of great benefit to the agricultural and 
commercial interests of Ecuador, and has largely in¬ 
creased the value of its exports. The Government 
duties are not ad valorem but per weight exported, so 
that the financial position of the executive has not im« 
proved in the same proportion as prices have 
appreciated. 

Austrian State Revenues.— In the course of 
his report on the finances of Austria-Hungary for the 
years 1905-7 (Cd. 3727-30), the Hon. L. D. Car¬ 
negie, Chancellor of His Majesty’s Embassy at 
Vienna, explains that the State revenues are 6rst paid 
into district offices, whence the money is drafted into 
the head office of the province. Each provincial 
office keeps a working cash balance in hand. The 
moneys in the provincial offices are collected by the 
Postal Savings Bank office, of which the Postal 
Savings Bank, as understood in the United King¬ 
dom, forms only a small department. The money 
received by the revenue earning departments, such 
as the Ministry for Railways, is used for the 
necessary current expenditure; any surplus over at 
the end ot the month is transmitted to headquarters 
through the Postspar-kasse. The Austro-Hungarian 
State Bank receives the gold and main bulk of 
the revenues, but the Postal Savings Bank per¬ 
forms the general duties of tax collector and pay¬ 
master-general. The sums lying in the various State 
offices throughout the country, together with the 
money on deposit at the State Bank and in the Posts- 
par-kasse make up the Treasury balance. The 
tendency of the financial administration is increasingly 
to place the Postspar-kasse in the position of banker 
to the State. 

MEETINGS OF THE SOCIETY. 

Juvenile Lectures. 

F. Martin Duncan, The Scientific 
Applications of the Cinematograph.” Two 
Lectures. 

Lecture I.—January i.— The Cinematograph as 
a popular instructor—A note on persistence of vision 
—How the spinning of a shilling was responsible for 
the invention of Cinematography—Early, workers in 
the field — Muybridge — Marey — Anschutz — The 
Thaumatrope—Wheel of Life— 2 ^oetrope—Choreuto- 
scope—Book form apparatus—The modem Cine¬ 
matograph really the result of the invention of 
Cetluloid—The application of the Cinematograph to 
Microscopy. 

Lecture H. — January 8 . — The Sci^tific 
Applications of the Cinematograph—Its applkation 
to the study ^of Insect Life—T6 Animal Life—To 
Pbint Life—To the study of the races of mimkittd 
—The jfUture of the Cinematograph. 

Ewh Lecture will he profusely illustrated hy 
ordinary lantern slidcSj slides by the Autochrome 
Natural Colour Photography^ and hy Animated 
' Pictures, ' ' ^ . 
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NOTICES. 


NEXT WEEK. 

Wednesi)A\ , I \NrARV I, 5 p.m. '(Juvenile 
Lecture.) F. M\RTiN Dunc an, “The Scien¬ 
tific Applications of the Cinematograph.*' 
(Lecture 1 .) 


JUVENILE LECTURES. 

The usual short course of lectures adapted 
for a juvenile audience, will be delivered on 
Wednesday afternoons, January ist and 8th, 
at 5 o’clock, by F. Martin Duncan, on 
“The Scientific Applications of the Cine¬ 
matograph.” 

Each Member is entitled to a ticket admit¬ 
ting two children and an adult. 

A sufficient number of tickets to fill the 
room will be issued to Members in the order 
in which applications are received. 

Members who desire tickets for the course 
are requested to apply for them at once. 


LIST OF MEMBERS. 

The new edition of the List of Members of 
the Society is now ready and can be obtained 
by members on application to the Secretary. 


COVERS FOR JOURNAL. 

For the convenience of members wishing 
to bind their volumes of the Journal, cloth 
covers will be supplied, post free, for is. 6d. 
each, on application to the Secretary. 


PROCEEDINGS OF THE SOCIETY* 

CANTOR LECTURES. 

THE THEORY OF THE MICROSCOPE. 

B\ CoKKM) Beck, F.R.M.S. 

J.ecture I.—Delivered November 22, 1907. 

The Optiuxl Construction of the 
Instrument . 

Syllabus,— of the lectures - Image formation 
with a single lens—Laws of conjugate images—Three 
forms of simple microscopes—Their relative advantages 
—Magnifying power of a simple microscope—Three 
inherent defects of all simple microscopes—Investiga¬ 
tion by means of the Gauss system of their cure, 
showing working distance increased, high magnifying 
power, and larger field of view obtained with the 
compound microscope, consisting of object-glass and 
eyepiece — Positue versus negative eyepieces—The 
Ramsden circle magnifying power of compound 
microscope, lube length, and correct method of 
expressing magnifying power. 

In the years 1885 and 1888 series of ex¬ 
cellent lectures were delivered in this room 
by John Mayall, jun., on the history of the 
microscope. They dealt exhaustively with 
the historical development of the instrument 
from the time of the Assyrians. They 
described the mechanical construction in 
great detail, but the optical qualities were of 
necessity treated on somewhat vague lines. 
In the early records of these instruments 
their optical properties were but imperfectly 
expressed. The inventors of the first micro¬ 
scopes did not understand much of optics, 
although by means of experimental trials they 
produced instruments by no means to be 
despised As one might expect, the results 
of such trials, some failures, some successes, 
leave no complete record of the development 
of the theory of the microscope. History 
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frequently helps one to more thoroughly 
master the intricacy of a complex subject, but 
in this case, even if it existed, it would not be 
illuminating, because the development did not 
proceed along scientific or continuous lines. 
The modem microscope is optically the most 
elaborate and the most interesting of all 
optical instruments, and although for the 
reasons just mentioned it cannot be explained 
on historical lines, we shall commence as 
if such a system had been possible, with a 
consideration of the simplest possible form 
of the instrument, noting its defects and 
limitations, and the manner in which 
these have been overcome. By proceeding 


will be formed upon the screen. If the object 
is shifted in position the picture on the 
screen will disappear, and the screen must 
also be shifted to some other position 
before a sharp picture of the object is 
formed; for each position of the object 
there will be one position for the image only, 
but for every position in which the object is 
placed there will be a corresponding position 
where an image is formed. Any two positions 
of the object and its image are called conjugate 
planes or conjugate focal planes. The investi¬ 
gation of the images or pictures formed in 
these conjugate planes constitutes the basis of 
the theory of most optical instruments. 


Fig. I. 



on this principle the particular part played 
by every portion of the modern instrument 
will be understood, and what appears at 
first sight to be a complex piece of apparatus 
will be classibed into a few groups of lenses, 
each having special characteristics. Instead, 
therefore, of plunging at once into the explana¬ 
tion of the compound microscope, let us 
examine the properties of a simple double 
convex lens. It is needless to explain that a 
positive lens can produce an image; neverthe¬ 
less, it will, perhaps, be a pleasure to you, as 
it always is to me, to observe again this 
picture-making property, illustrated by the 
simplest of all experiments. If a brilliant object 
be placed upon one side of a positive lens and 
a white screen upon the other, bjr moving the 
screen from place to plate a position can be 
found at Which a picture of the bright object 


When the object, as in Fig, i, is placed at a 
considerable distance its picture is close to 
the lens and is small. As the object is ap¬ 
proached to the lens, as in Fig. i (2), its image 
is further away and is enlarged until when the 
object is brought still closer, as in Fig. i (3), the 
image is still further away and is magnified 
several times. As the object is approached still 
nearer to the lens its image is produced further 
away until a point is reached at which the 
image is formed at an infinite distance* 
What then occurs when the objecrt is 
brought still nearer to the lens ? its image 
cannot be formed at a greater distance than 
infinity. Mathematicians say that infinity has 
no limits, that eternity has no beginning, they 
discuss a fourth dimension and other problems 
that bewilder the mind of the more man 
and certainly they have some justification. 
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For if the image formed by a lens be care¬ 
fully watched as the object approaches the 
lens, it is seen gradually to move further away 
till at a certain position of the object it reaches 
infinity, after which for a further movement of 
the object it leaps instantaneously from infinite 
distance on the one side of the lens, to infinite 
distance on the other, and steadily comes back 
to the lens from the opposite direction, as 
shown at Fig. i (5), but with a difference. 
Having once been to infinity it returns as a 
ghost. It no longer actually exists in space, it 
cannot be demonstrated by means of a screen, 
but the light emerging from the lens behaves 
exactly as if this ghostly image really exists, 
and an eye placed in the line of sight cannot 
tell from observation that this so-calltd virtual 
image is not a real object. When the image 
leapt from infinity on one side of the lens to 
infinity on the other, a further change took 


Fig. 2. 



place during the process, it was turned upside 
down, for whereas it had previously been an 
inverted picture of the object, it now becomes 
erect. Two useful laws of image formation 
are here demonstrated. Laws which in fact 
govern many of the simple problems connected 
with optical instruments. 

1. If the image is on the opposite side of 
the lens to the object it will be the opposite 
way up or inverted. If the image is on the 
same side of the lens as the object it will be 
the same way up or erect. 

2. The size of an object compared with the 
size of its image will be in exact proportion to 
the distance of the object from the lens com¬ 
pared with the distance of its image. 

These two laws are expressed by the 

equation jT = Z where x and x' are the 

X y 

distance of the object and image, and y and 
y' are the heights of the object and image 
above the axis. Signs being reckoned on 
ordinary geometric principles. If x is on the 


left of the lens and X on the right, x will be 
minus in sign X will be plus, therefore, \iy is 
plus y will be minus and the image will be 
inverted. The relative sizes of an object and 
its image being equal to their mutual distances 
is given by the same formula and the simplicity 

of the expresssion ^ renders it a 

useful note to stow away in one’s memory. 

A microscope is an instrument which forms 
an enlarged picture of a small object, and an 
examination of the figure of conjugate images. 
Fig. I, shows three distinct methods of making 
a microscope with a single positive lens. If a 
screen be placed where the image is formed in 
I (3) the enlarged picture will be seen 
upon it. If the screen be removed, and the 
eye be placed some distance behind in the 
course of the rays, the image can be seen 
direct existing where the screen previously 


Fig. 3. 



stood, or if the eye be placed close to the lens 
as in Fig. i (5) an enlarged erect image is 
seen. If the object be situated as at Fig. 3, 
with a white screen placed where the image is 
formed, a projection microscope is created. A 
well-known example of this is the magic 
lantern. The distinguished name of micro¬ 
scope is not applied to a lantern, because it is 
not generally used to investigate objects so 
small that they cannot be seen with the naked 
eye, but merely to render a diagram or picture 
that can be readily observed by a single ob¬ 
server large enough to be seen by a number. 
This first method of making a microscope has 
its good points, it will give any degree of 
magnifying power provided that sufficient 
space is available, and more than one observer 
can see the picture, the image has only to be 
projected farther away to increase its size, 
but it suffers from the practical disadvantage 
that the object must be illuminated with an 
intensely brilliant light. The diagram (Fig 3) 
A indicates a screen, s receiving the pic- 
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ture of a point of light focussed upon it 
by means of a lantern. The effect of the 
screen is to distribute the light thus received 
in all directions so that the quantity conveyed 
to it in a solid cone of, say, one degree is 


Fig. 4. 



reflected in a solid cone of 180®, and the light 
which can be collected by the eye of a single 
observer is perhaps not more than i-i00000th 
of the total quantity. This form of micro¬ 
scope is therefore unsuitable for giving high 
magnifying power. 


whether the screen be there or not, it is 
formed by the lens and not by the screen. It 
may be examined as if an enlarged copy of 
the object actually stood where the screen was 
placed, but with this difference. If an actual 
object ABC (Fig. 4) is examined every point 
on that object is reflecting light in all 
directions, and an eye placed at E can collect 
a pupil full of light from every point on the 
object and thus see the whole area at once; 
whereas if an image aMV c' (Fig. 5) is being 
formed by certain dcBnite rays, an eye placed 
at E can only see the centre pf the picture, and 
must be moved to D to see one end or to ¥ to 
see the other extremity. Thus this second 
form of instrument has only a small field of 
view, so small a portion of the picture is 
seen at one time, that although in combination 
it forms the basis of the present compound 
microscop>e, it was never developed as a simple 
instrument. Even now this useful means of 
obtaining a high magnification with a pocket 
lens is seldom realised. The difficulty in its 
use consists in the fact that the lens must be 
placed a long way from the eye. Nothing can 
be seen by the unassisted eye, unless it is 
placed at a certain distance away one cannot 


Fig. 5. 



The difl&culty of insufficient light may be 
overcome if the second method be used and 
the screen be removed, as shown at b, and if 
the eye be jplaced in ^e 4irect line of the 
incident light, pie image exists in space, 


see one's eyelashes, and although a very 
young child may be able to examine an object 
three or four inches off, an ordinary observer 
must pjlace his eye at about 10 inches behind 
the position A' b' c' where the image is formed. 
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A pocket lens held at arm's-length can be made be objected that by slightly altering the posi" 
to give two or three times its normal magni- tion of our object we can produce its image 

fying power on this principle, but its field of at different distances, either at A' C or at 

view is very small. A" c", and that as this image is further from 

The third form of microscopes (Fig. 6), is or nearer to the lens, so it is larger or smaller. 


Fig. 6. 



the ordinary magnifying glass where the That is so ; but it must be remembered that 

object is placed sufficiently close to produce a as this image goes away from the lens, so also 

virtual or ghost image some way in front of it goes further from the ej^e, and though in 

the eye; it also requires the eye to be placed reality it is larger, yet, being further away, it 

in the line of sight, but it largely overcomes appears smaller, and no alteration in its size 

the defect of the limited field of view, for pro- is visible. 


Fig. 7. 



vided the eye be placed sufficiently close to 
the lens it can gather in quite a large propor¬ 
tion of the light from the virtual image a' h' c', 
and can see the whole of the object. It also 
gives an erect instead of an inverted picture. 

This type of microscope has an important 
characteristic. It gives only one magnifi¬ 
cation. In the two previous forms a different 
degree of magnification could be produced 
by altering the position of object and lens. 
Here one lens gives one magnification. If 
the diagram (Fig. 7) be referred to, it will 


The diagram (Fig. 8) will recall the fact that 
e reason why an object at a distance looks 


Fig. 8. 



smaller is that its image on the retina actually 
is smaller. The eye is a form of camera ; an 
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object at o, which is seen at i on the retina*, 
will be seen twice as large; if it be brought 
to O, twice as near ; and thus the reason that 
a distant object looks small is not a mental 
association, but a solid fact. 

The position at which the virtual image 
seen through a lens actually does exist is at 
present undetermined, and probably differs 
with different individuals, but the image in the 
eye is always the same size if it subtends the 
same angle. 


Fig. 9. 
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The question of magnifying power may now 
be investigated. The first point to be clearly 
borne in mind is that with the microscope 
magnifying power is always expressed in 
linear diameter. It may be true that a carpet 
12 feet square will cover 144 tiles which are 
one foot square, yet it has only a linear size or 
length 12 times that of the tile. A room 
which is 12 feet square and 12 feet high will 
contain 1,728 boxes one foot square; it has 
only a linear size 12 times that of the box. 
The magnifying power of a microscope is 
denoted by linear diameter by the relative 
lengths of object and image, and not by their 
relative areas or cubic capacities. 

Magnifying power is not so easy to express 
as might appear at first glance. If an actual 
image of an object is formed on a screen as in 
the case of the first described methods of 
making a microscope, no difficulty presents 
itself; the diameter of the object can be 
measured in inches or millimetres; the dia¬ 
meter of the image can also be measured 
and their relative size can be ascer¬ 
tained. But where no actual image exists, 
where it is only a virtual image that 
cannot be got at in order to measure it, 
the .question is not so simple. It can be 
calculated, but to do this we must either 
consider it as subtending an angle or we must 
as^um^. that the image is at a certain distance 


from the eye. A difiiculty arises in conveying 
a correct idea of the size of any object which 
is inaccessible. It is sometimes said that the 
moon looks the size of a plate, a Dutch cheese, 
or a piece of chalk. None of these give an 
adequate idea of its apparent size. It will be 
found that a good-sized pea, held at arm's 
length, will obliterate it, and it is evident 
that in order to explain the apparent size 
of a virtual image that cannot be actually 
measured, it is necessary to suppose that such 
virtual image exists at some definite position. 
It means nothing to say that the image of 
some object when seen through a simple 
microscope is 3 inches diameter; 3 inches at a 
distance of 100 yards will appear as a point, 
whereas 3 inches at arm's length would be a 
perceptible size; neither is it any good to say 
that it looks ten times the length of the original 
object, because the original object looks 
different sizes at different distances from the 
eye. It is necessary to say it looks ten times 
the size that the original object appears when 
that is placed at some definite distance from 
the eye. The only important thing is that the 
same distance should always be used. It 
makes no difference what distance is selected 
for the purpose. It is fortunate that the dis¬ 
tance which was originally selected has been 
universally adopted, and is not likely to be 
changed. The near point of vision is some¬ 
where between 8 and 12 inches, and w^ith this 
consideration in view the distance of 10 inches 
from the eye has been selected as the position 
at which it is assumed that the virtual image 
formed by a mciroscope, exists. 

Now what does it mean when we say that a 
simple microscope magnifies five diameters } 
It indicates that if an object one inch in 
diameter will appear a certain size to the 
naked eye when placed at a distance of ten 
inches, the microscope will make it appear as 
if it were an object five inches in diameter 
placed at ten inches from the eye. It is im¬ 
portant to understand how this affects the 
question of magnifying power. 

Suppose a diagram of fine lines is being 
examined, and it is found that a series of lines 
100 to the inch can be readily seen w'hen they 
arc placed lo inches from the eye, a micro¬ 
scope magnifying five, produces a picture in 
the eye, five times the size of that produced 
by the diagram when held at 10 inches, 
and consequently lines 500 to the inch are 
visible^ That is, a magnifying power of five, 
allows five times the amount of detail to be 
observed to that which is seen when one 
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examines objects at a distance of 10 inches. 
Many observers, however, and especially those 
who are short-sighted, are in the habit of 
examining minute objects much closer to the 
eye, and bringing the object much closer to 
the eye will mean that a larger picture is 
formed on the retina. Some very short-sighted 
people can place an object as close as two 
inches from the eye and thus see five times as 
much as at 10 inches; consequently they can 
see 500 lines to the inch. It would appear 
to such an observer the microscope magnify¬ 
ing five times would show nothing more than 
they could sec ,with the unaided eye. As a 
matter of fact, such an observer would obtain 
some magnification, but it would be consider¬ 
ably less than that gained by the normal eye. 
Nevertheless, the microscope is said to mag¬ 
nify five times, because it is considered that 
objects are generally examined at 10 inches 
distance, and the picture formed will be five 
times the size of its original if placed 10 inches. 
For this reason disappointment is sometimes 
experienced at what appears to be the small 
magnifying power of a pocket lens. 

The simple microscope in the form of a 
pocket lens has the defects of a single un- 
corrected lens; it has spherical aberration, 
chromatic aberration, distortion, and a curved 
field. These defects can be cured, as will be 
seen in our next lecture. It can be made to 
give good defining power. It has a fairly large 
field with moderate magnification. Its magni¬ 
fication depends on the focal length of the lens 
and that only. Why not make the focal length 
of such a lens as short as is required and get 
any magnifying power that may be desired ? 

The answer is that a simple microscope has 
certain incurable defects which render such a 
method impracticable for high magnification. 
First, the object to be examined has to be 
placed too close to the lens. It must be re¬ 
membered that owing to the fact that the 
various aberrations must be corrected a thin 
lens cannot be used, a corrected lens generally 
works out as at least three and sometimes four 
or five lenses combined, and in some forms the 
object to be examined would require to be with¬ 
in only a few millionths of an inch from the 
front portion of the combination in order to be 
seen. Secondly, lenses would have to be made 
microscopically small. A single lens with a 
magnifying power of about 1,000 could not be 
made of larger diameter than i-50th of an 
inch. The reason of this is obvious. The 
focal power of a lens depends on the radius 
of the curve to which it is ground. 


Fig. 10 shows at I a piano lens of mode¬ 
rate power. By making it double convex, 
putting the curve on both sides as at 2, we 
double the power; by increasing the curvature 
at 3 we still further increase the power, till 
eventually it becomes a sphere, as 4. Here 
we can only further increase the power by 
making the sphere smaller, as 5 and 6. No 
curved lens can be made larger that a sphere, 
and therefore, if a lens has a radius of i-iooth 
of an inch, it cannot by any means be made 
larger than i-50th of an inch. A small lens 
used as a pocket magnifier can transmit, but a 
small bundle of light and the pupil of the eye, 


Pig. 10. 



234 56 


instead of being filled with light, receives only 
a minute fraction of the amount required to 
give a brilliant image. Thirdly, the eye 
cannot be placed with comfort nearer than 
about half-an-inch from the lens on ac¬ 
count of eyelashes and eyelids, and although 
this may not matter with a low-power lens, 
such as 2 (Fig. ii) with a high power, it 
seriously restricts the field on view. The dia¬ 
gram (i). Fig. II, shows that the higher the 
power of a lens producing a highly magnified 
image, the nearer the eye must be in order to 
see more than the centre of the object. The 
light with a high power is emerging at a 
greater angle in order that a larger picture 
may be produced in the retina. 

This is rendered still worse by the fact that 
thick combinations of lenses must be used to 
correct the aberrations which renders it still 
more difficult to place the eye near to the 
projection centre of the system. Thus a limit 
of usefulness is reached for the simple micros¬ 
cope. It is serviceable for magnifying powers 
up to about 15 to 20 diameters, and if no com¬ 
pound microscopes were available it might be 
used for somewhat higher magnifications, but 
it would only be with difficulty. 

Thus the three radical defects of a high- 
power simple microscope are;— 

1. The closeness of the object to the lens, 

2. The impossibility of getting magnifying 
power except with minute lenses. 

3. The restricted field of view. 

In order to investigate the methods by 
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which these defects have been overcome, it 
will facilitate matters if a few minutes are 
spent in considering the noted method of the 
German mathematician Gauss for dealing 
with combinations of lenses. It will be seen in 
the course of these lectures that the produc¬ 
tion of the compound microscope has been 
due to complex combination of lenses both to 
correct the defects of a simple lens already 
mentioned, and also to correct the various 
aberrations. 

Fig. 



tion oFira^es formed by compound instruments 
are difficult to ascertain if every individual 
lens has to be treated as a separate item. But 
Gauss has shown that, under certain conditions, 
any complex system of lenses may be replaced 
by a single so-called equivalent lens, and that 
the effect produced by this compound system 
may be studied by supposing it to be for the 
time being a single equivalent lens. The idea 
will suggest itself, that if this is so, why use 
compound systems at all; why not employ 

11 . 



« II « ^ 

By the use of Gauss’s elegant device the 
action of a complicated combination of lenses 
can be grasped with almost the same ease as 
that of simple lens. 

The substance of this theory may be ex¬ 
plained as follows. Suppose a, b, and c 
(Fig. 12), represent a set of lenses forming 
a compound optical instrument. In the upper 
half of the diagram is shown the course* of 
a ray of light emerging from a point x, 
which is refracted or bent at eacli lens, 
and finally arrives at the point x'. To trace 
the course of such a ray through the 12 or 
14 lenses which sometimes compose a micro¬ 
scope would be a tedious and difficult oper¬ 
ation, an<if what is worse, the performance of 
the microscope as a whole would be almost 
vimpossible to Comprehend. The size and posi- 


the equivalent lens instead. Well, for this 
reason, that the equivalent lens, in order 
to personate a numerous set of lenses, must 
be endowed with the pecular quality of 
bfeing in two places at once. No single 



lens placed in one position vrill do the 
work. It mhst have the power of being in one 
position, fi, to receive the light, and in the 
second position, E', to discharge it. In prac¬ 
tice a dual personality cannot be bestowed 
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upon a lens, but for investigation it is quite 
an easy matter to imagine such a rapid shift 
in its position. 

The system of three lenses, A, n, and c, in 
the diagram may be represented by a so-called 
equivalent lens, D, which exists at the first 
equivalent plane, E, for receiving rays, and at 
the second equivalent plane, E', to discharge 
them. The equivalent lens has a particular 
focal length or power according to the system 
it is to represent, and that is called the equi¬ 
valent focus, and it is indeed the true focal 
length of the compound system. It^ill then 
for many purposes be possible to forget the 
complicated system and work out the problems 
of image formation, just as would be done with 
a plain lens and with just the same simplicity 
except for this shifting of its position Irom 
one equivalent plane to the other. Tn the 
diagram the equivalent lens, i>, must be con¬ 
sidered as existing at E, to receive the light 
from and as existing at E' to discharge the 
light to x\ It is thus possibly to rapidly com¬ 
prehend the action of a complicated instru¬ 
ment. 

All measurements with reference to light 
entering the system must be made from E; all 
measurements with reference to light emerging 
from the system, must be made from E\ and 
the numerous refractions which take place at 
the various lenses, may be considered as 
being represented by two single refractions, 
•one at E, and the other at E'. Every com¬ 
bination, however complex, provided it has a 
focus at all, has an equivalent lens, and two 
equivalent planes, and the equivalent focal 
length and the position of the equivalent 
planes having been found, the whole may be 
•dealt with, and investigated. 

The positions of these two equivalent plaf»es, 
w^hich vary in a most surprising manner accord¬ 
ing to the construction of the lenses, forms the 
key to the action of the instrument. This 
•elegant theory has, how’ever, limitations which 
must be understood. It can only be applied 
to lenses as regards their central portions. 
The edge of a large lens, is will be seen 
dater, does not act in the same manner as its 
centre, neither do the rays of light that pass 
obliquely through a lens behave in the same 
manner as those which pass through it direct. 
The Gauss theory is only true for central direct 
beams of light. The microscope deals with 
very wide angle beams of light, and beams 
far from its central axis, as well as the 
•central direct ray, so that it would appear 
<that the Gauss theory can be of but 


little practical service for investigating 
microscopal problems. But the endeavour of 
the optician in manufacturing the instrument 
is to so arrange and correct his lenses that 
their edges, taken in combination, will act 
upon the light in exactly the same manner as 
their central portions, and so that they will act 
upon the oblique In a similar manner to the 
direct rays. This he actually accomplishes to 
a large extent, and thus, although the Gauss 
theory cannot be strictly applied, to the 
individual uncorrected portions of the instru¬ 
ment; as soon as the corrections have been 
made, the compound system can be consi¬ 
dered as a perfect Gauss system. The optician 
cannot employ the method in making his 
various corrections, but, once the instrument is 
formed, the problem of magnifying power, 
illumination, and other questions effecting its 
general behaviour can be investigated by this 
means. There are certain conditions of the 
Gauss theory w^hich cannot be fulfilled quite 
accurately, and to this extent results obtained 
with the simple method may require correction 
which fortunately will be small w’ith a well- 
corrected system. 

If the method of investigation be now 
applied to the consideration of the simple 
microscope, the methods by which its disadvan¬ 
tages can be removed may be studied. The 
magnifying power of a single lens, or of a 
system of lenses, is of course expressed by its 
focal length. The focus or burning point is the 
position where the rays of sun shining through 
it meet in a point the position where an image 
of an infinitely distant object is formed ; and 
an equivalent focal length is the distance from 
the focus to the equivalent plane belonging to 
that side of the optical system. We know that 
the focal length of a system can be shortened, 
and the power thus increased by altering the 
curvature of the lenses, but as has been shown 
this involves practical disadvantages, one of 
which is that the object has to be placed very 
close to the lenses, but what Gauss showed 
was that the position of the equivalent planes 
could be altered to an almost unlimited extent 
by altering the shapes and positions of the 
lenses without affecting the power of the in¬ 
strument, and thus that the position of the 
focus of a system can be altered without alter¬ 
ing focal length or the power of a lens. The 
equivalent plane, together with the focus, can. 
be pushed forwards or backwards. This can 
even be done wath a single lens to a small 
extent, as shown in Fig. 13. The focal lengths^ 
of these lenses are all the same, but owing to 
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a difference in shape the equivalent planes be' 
are in different places, and thus to examine 
an object placed in the focus, f, using 
such lenses as simple microscopes, lens 4 
need not be placed as near to the object as 
lens No. 3, and a gain in working distance is 

Fig. 13. 



obtained. It will be well next to examine 
where these equivalent planes lay in a high- 
power microscope object-glasses. For reasons 
that will subsequently appear, such an object- 
glass must be made of a number of lenses 
close together, and although the types made 
by different makers vary, and in consequence 
the positions of their equivalent planes vary 
also. The next diagram (Fig. 14) may be 
taken as an example of a common type. The 
focal point where the object must be placed, 
if the lens system is to be used as a simple 
microscope, is practically on the surface of 
the front lens, and it will thus be seen that as 


investigated, but the lantern slide exhibited 
will indicate the astonishing way in which the 
positions of the equivalent planes of a len& 
system are altered when two lenses are 
separated. The numerals in Fig. 15 represent 
the positions of the equivalent planes corre- 

Fig. 14. 
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spending to the different positions of the 
negative lens, the positive lens remaining 
stationary. 

Attention may now be confined to the final 
position in the diagram 5,5, where the lenses are 
separated by the greatest interval, the action 
of the complete system will be as if an equiva¬ 
lent lens of the focus 5', F', were placed first 
at 5' to receive the light, and then at 5 to 
discharge it into an observer’s eye. Thus it 
will be seen that the complete system has the 
magnifying power of a single lens placed at 5 ^ 
but the object can be placed at the great 


Fig. 15. 



a means of curing the defect of closeness to 
the object which we have seen to be inherent 
in the simple microscope, a series of lenses 
close together will not be of such assistance. 
Therefore it will be well to consider what 
happens to the position of equivalent planes 
when lenses are separated. The results of 
such an investigation are very remarkable. I 
do not propose at this time to go into the 
question in detail. In a paper read at the 
Opticar Convention of 1905* the matter was 

- «—— -- — 

* The Contideration of the Equivalent Planes of 
Optibal laatrucoe#***’ by Conrad Beck. *Tran«actiohg of the 
Optical Convention,‘ 1905. 


distance, L, f', away from the actual optical 
system, and the whole difficulty of the close¬ 
ness of the object to the lens is overcome. 

Several hundred years ago microscopes were 
made with separated lenses which gave this 
increase of so-called working distance, making 
it possible to thus use high powers conve¬ 
niently ; but it may be safely stated that their 
inventors, who produced their instruments by 
experiment^ ivad no notion as to why the result 
was obtwied. 

The second chief defect of the simple micro¬ 
scope was seen to be the practical difficulty of 
making sufficiently powerful single lenses. To 
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overcome the defect, the first expedient to 
suggest itself would be to make an enlarged 
image with one lens, and then to further 
enlarge that image by examining it with a 
second lens, then a third, and so on. This 
has been the method which was actually em¬ 
ployed to produce what is now known as a 
Compound microscope. By this means of 
combining two simple microscopes into one 
instrument, as much magnifying power can 
be obtained as can be advantageously used. 
The two portions represent two of the methods 
of using a simple lens as a microscope. The 
one, called the object-glass, because it is 
nearest to the object, is used to project an 
image into space behind it, as in Fig. i (3), 


Fig. 1 (5)—or it may be a concave or negative 
lens. This will appear surprising, because 
when investigating concave lenses we have 
been accustomed to believe that they are in¬ 
capable of producing images at all. We know 
that any positive lens will give us an image of 
the sun, and may be used as a burning-glass. 
We know also that we may try in vain to 
obtain an image with a negative lens. The 
reason for this is because all the light given 
off by objects-in nature is divergent; it is 
spreading out from points, and a positive lens 
is required to form an image with divergent 
rays. If converging rays were to be met with 
in nature it would be recognised that negative 
or concave lenses could form images. Fig. 16 


Fig. 16. 



and the other, called the eyepiece, as being 
close to the eye, is in principle nothing more 
than a simple microscope for magnifying the 
image produced by the object-glass, as Fig. 
I ( 5 )- 

The simplest form of compound microscope, 
and one which was actually constructed some 
hundreds of years back, consists of two simple 
convex lenses used in exactly this manner. 
The modern instrument is essentially of the 
same type, although, for reasons which will 
more fully appear in a later lecture, the object- 
glass consists of a number of combined lenses, 
and the eyepiece consists of at least two com¬ 
ponents. 

The object-glass must always be a positive 
lens, but the eyepiece may be made upon two 
designs. It may be a convex or positive lens 
in principle—that is, a magnifying glass as in 


illustrates how images are formed by the 
object-glass in both by a positive eyepiece lens 
in the first, and a negative in the second 
diagram. 

In the case of i the positive eyepiece B forms 
a virtual image of the rays diverging from the 
image l'. In the case of 2 the negative eye¬ 
piece is placed so as to intercept the rays at a 
point before the image i' is formed, at a posi¬ 
tion where the rays are converging, and can 
consequently form a similar virtual image at l". 

Both these combinations give the same 
magnifying power, but it will be observed 
that when the negative eyepiece is used the 
object-glass is further away from the object 
than when the positive eyepiece is used. So 
that as far as magnifying power is concerned 
it is as good as the positive eyepiece, and as to 
the working distance or distance of the object 
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from the lens it is much better- It also does 
not invert the final image, so that it would 
appear to be the better eyepiece to adopt, but 
its disadvantage lies in the fact that only a 
minute portion of the object is seen at once. It 
has a very small field of view. Nevertheless 
in dissecting microscopes where an erect image 
and large working distance are required it is 
6till in regular use under the name of the 
Briicke lens. Neither of these forms have 
completely overcome the difficulty of giving a 
small field of view. 

To thoroughly understand this question it 
will be necessary to consider what is the con¬ 
dition required in order to give a large field. 


A little consideration will show that this 
disc is a conjugate image of the aperture, or 
more correctly the back equivalent plane of the 
object-glass A A^ as the three rays which pass 
through the centre of the lens aperture at K 
meet again at B. This conjugate image of the 
aperture of the object-glass is called the 
Ramsden circle, or the eyepoint, and in order 
to have a large field this must exist outside the 
instrument in some position where the eye can 
be placed, which evidentiy cannot be achieved 
by a negative lens. 

Let us now consider the case of a positive 
lens. The action of such a lens is shown in the 
diagram (Fig. 18). A virtual image of the 


Fig. 17. 



This condition is that rays proceeding from all 
parts of the object must be collected into a 
sufficiently small area to enter the pupil of the 
eye, and that this area must exist in some 
position where the eye can be placed. The 
case of a negative eyepiece will first be con¬ 
sidered. 

The diagram (Fig. 17) shows that here the 
light kfer having once ‘entered the microscope 
continues to expand, and there is no collecting 
of the rays throughout the entire course. It is 
true that all the rays pass out of the instrument, 
as if they had all passed through a small 
circular space at H. The rays both from the 
points B and c, and in fact all other parts of 
the object appear to have passed through this 
aa, and if the eye could have been placed at 
ch' a poipt, the whole of the object would 
be seen« 


object is formed in the usual way and the light 
is at the same time focussed down to a small 
area h outside the instrument, the Ramsden 
circle at h being a conjugate image to the 
aperture A a'. As the object-glass is in most 
microscopes a considerable distance from the 
eyepiece the Ramsden circle will be formed 
near the focus of the eye lens, and its size will 
be in the ratio oi the distance of the object- 
glass A F, cotnpared to the focus of the eye¬ 
piece FH, and will under ordinary circum¬ 
stances be an image reduced in size. This 
is exactly what is required, as the pupil of the 
eye is small and cannot receive a large bundle 
of rays. 

A positive eyepiece is therefore the best 
form, but such a positive lens has to be very 
large in order to collect the whole cone of 
light. Large lenses are not capable of being 
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made of high power because their curvature tion of its equivalent planes must be worked 

cannot be great. To overcome the difficulty out by the ordinary fornmLe or obtained by 

the Huygeriian eyepiece consisting of two experiment. These planes will be found to 

lenses, one large and one small, was devised, occupy curious positions; they are crossed 

The total power is nearly as great as the over, the equivalent lens exists at E to receive 

smallest of its lenses, and its light-collecting the light from the object-glass, and must be 


Fig. 18. 




capacity is much greater than its largest lens. 
This eyepiece might be investigated by exam¬ 
ining one lens at a time, but the problem can 
be much more easily dealt with when examined 
by the Gauss method of an equivalent lens to 
represent the complete system. In fact this 
will prove to be a good illustration of the 
advantages of using this system for broad 
optical problems. 

The focus of its equivalent lens and theposi- 


pushed backwards to k' to discharge it into 
the eye. (Fig. 19). 

The upper part of the diagram shows the 
actual course of the rays through the Huy- 
genian eyepiece, the lower portion show^s its 
equivalent lens made just large enough to 
receive the whole cone of light when placed at 
the position E, and illustrates the size that a 
single lens eyepiece would have to be. Surh a 
large lens w^ould not be satisfactory, but sup- 
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posing for the moment that it did exist at the 
point E, the light would emerge to a position 
far to the right of E, but remembering the 
characteristic of the Gauss equivalent lens, it 



must having received the light at E be pushed 
Jback to E' to discharge it, and it emerges to h, 
and that is the Gauss method of explaining 
what actually happens in a Huygenian eye¬ 
piece* 


It will be noticed that neither of the actuaB 
lenses employed need to be of as large a size 
as the equivalent lens. For if the equivalent 
lens be placed at E, its position for receiving 
light, a lens placed at A need not have as large 
a diameter to transmit the whole cone, and 
when the equivalent lens is placed at E' to 
discharge the light, a lens placed at B may 
be quite small, and can be made of deep* 
curvature. 

Thus great advantage is obtained by this 
form of eyepiece by enabling smaller lenses to- 
be used, the upper lens being of considerable 
curvature and high power, and the total power 
of the eyepiece is almost as great as that of 
the upper lens alone. 

It also will appear in a later lecture that 
this form of eyepiece is peculiarly capable of 
being corrected for aberration errors. The 
total magnifying power of the eyepiece is* 
dependent upon the focus of its equivalent 
lens, and for that purpose the latter may be 
used as a perfect substitute. The size of the 
Ramsden circle may be calculated in the 
usual way by finding the distance of the 
object-glass equivalent plane from the plane 
E, and the distance of the Ramsden circle 
from the plane e' the ratio of their distances 
will give the relative size of the object-glass 
aperture to that of the Ramsden circle. 

The upper half of the diagram showing the 
actual path of the rays, illustrates that the 
lower or field lens collects the image, that 
would have been formed by the object-glass at 
j, before that image is actually produced, 
and cones it down to a slightly smaller 
image at K, from which the eye lens B. 
produces a virtual image in the usual manner. 

The general optical construction of a com¬ 
pound microscope, has now been reached, 
and Fig. 20 shows the course of the rays 
throughout the system. 

The magnifying power of a simple micro¬ 
scope has been considered, it has been shown 
to be a constant quantity dependent upon its 
focus. The distance at which a virtual image 
formed at its means is assumed to exist, is 
always taken at 10 inches, therefore 10 inches 
divided by the equivalent focal length of a 
single lens is a measure of its power. The 
eyepiece of a microscope is essentially a 
simple microscope used to examine the image 
formed by the object-glass. The question as* 
to whether the virtual image really does* 
exist at its assumed position of 10 inches froixv 
the eye, or whether, due to accommodation, it 
actually exists at another point, introduces a 
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slight modification, but does not seriously 
invalidate the fact that a 2-inch eyepiece 
magnifies five, a i inch, ten inch, and so on. 

Thus the power of the eyepiece is easily 
ascertained, and the power of a microscope is 
best considered in connection with its two 
component parts, the object-glass and the 
eyepiece. The power of a field glass or tele¬ 
scope is often considered as a whole. If a 
field glass magnifies- ten diameters, it is left to 
the decision of the optician as to how much 
shall be done by the object-glass, and how 
much shall be done by the eyepiece, but a 
microscope is provided with more than one 
object-glass, and more than one eyepiece, in 
order that different magnifying powers may be 
obtained with the same instrument. 

As different combinations can be made, the 
part played by each portion must be under¬ 
stood by the observer. 

The magnifying power of the object-glass is 
a matter of more complexity. As illustrated 
in a previous diagram, a lens will produce 
an actual image of an object with different 
degrees of enlargement according to the posi¬ 
tions of the object and its image with reference 
to the lens. The magnifying power therefore 
depends on the equivalent focus of the lens in 
•connection with the tube length of the micro¬ 
scope. If a microscope has a longer tube the 
image will be formed further away, and the 
image so formed is larger than if the tube were 
shorter. It must be ascertained therefore in 
expressing the power of an object-glass what 
is the tube length of the microscope on which 
it is used. This sounds simple enough. The 
•objection that microscopes are provided with a 
telescopic tube is no difficulty because a draw- 
tube, as it is termed, is graduated. The effect 
of increasing the power by extending this 
tube can readily be calculated. That is no 
•doubt true, but the calculation is not quite 
so easy as might be supposed, and for 
this reason. A microscope may have a tube 
length of 140 milimetres, a revolving nose- 
piece may be added increasing it to say, 
150, the draw tube may be pulled out 
ten millimetres, making a standard tube 
length of 160 millimetres (a standard tube 
length for short microscopes generally adop¬ 
ted) ; but what relation does the mechanical 
tube length bear to the magnifying power of 
the object-glass. The size of the image formed 
by the object-glass will depend on the position 
at which it gives an image that will be focussed 
by the eyepiece. Now the eyepieces have all 
different focal lengths and drop into the micro. 


scope body, so that the point marked Fig. 21 
(a), where the image will be formed will vary 
with each. The object-glasses are all different 
lengths, and their back equivalent planes are 
in different positions with reference to the tube 
of the microscope. So that the mechanical 
tube length gives no clue to the optical dis¬ 
tance between the eyepiece and object-glass. 
It might at first sight be considered a bad 
piece of design. 

The eyepieces could no doubt be made to 
project from the tube to varying extents 
so that the positions A should all occupy 
the same plane, but the microscopist who 
had just arranged his instrument to the exact 

Fig. 21. 



height for comfort would object to having 
another inch and a half added when he 
wished to change his eyepiece, while it would 
be impossible to arrange on a binocular micro¬ 
scope, as the distance between the eyes 
would be changed by a change of eyepieces. 
As to object-glasses, a 2-inch would require a 
mount nearly an inch longer than a i-6th, 
which would never be tolerated. It is now the 
general practice to make object-glasses of 
such a length that when they are swung round 
on a revolving nosepiece they are approxi¬ 
mately in focus. This requires that the lower 
powers should be shorter and not longer than 
the higher. 

An attempt w^as made in the early days to 
get over the difficulty by calling the object- 
glass by a focal length, which was incorrect: 
thus an old 4-inch object-glass had actually a 
focus of about 2j inches, but gave a magnify- 
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in^ power approximately the same that a 
4-inch would have given had it been mounted 
further from the tube, to fulfil the tube length 
condition. The system did not work satis¬ 
factorily, as it was based on an error, and 
calculation was rendered by its means even 
more difficult. 

It should be remembered, however, that an 
eyepiece is an instrument that by its nature 
always gives a constant magnifying power, 
while the object-glass varies with the tube 
length employed. A system of making the 
eyepiece magnification vary with the tube 
length has been suggested, and to some 
extent adopted, but this method is wrong in 
principle, and in consequence leads to serious 
additional complication as soon as the condi¬ 
tions are varied, as, for instance, in projection 
microscopes and photo-micrography. 

It is worth noting as a rough guide that a 
I-inch object-glass with an 8-inch tube 
magnifies, in the neighbourhood of six dia¬ 
meters, a half-inch, 12 and so on, with a 
10 inch tube, the i inch would give about 10 
and a half inch 20 diameters, but for greater 
precision maker’s catalogues should be con¬ 
sulted, while for accurate work the magnifying 
power should be measured with a micrometer. 

We have now seen the broad lines on which 
a compound microscope is constructed : How 
great magnifying power, combined with a 
large field and sufficient working distance is 
obtained. In the next lecture we shall 
consider the defects of such an instrument 
constructed of simple lenses, and how they 
arc corrected. 


COTTON-SEED PRODUCTS IN INDIA. 

There are many valuable oil seeds grown in India. 
In the majority of cases the seeds are exported to 
foreign countries, the oil extracted and returned to 
India, or sold elsewhere at an advanced price. To 
retain in India the manufacturing profit, oil mills 
have been started in several places, and others are 
being projected. These are for linseed, rape or 
sesamum oil seeds. The native newspapers are trying 
to start a movement in favour of cotton-seed mills, 
but the exporters of cotton seed do not seem to 
favour this. According to the special agent of the 
United States Go\ernment, who has been making 
an inquiry into the question of the utilisation of cotton¬ 
seed products in India, there is only one regular 
cotton-seed oil mill in all India, and that is in Burma. 
This, mill is at Myingyan on the Irrawaddy. Seed 
cotton is pureha&ed wholesale in Burma, also some 


from Bengal and Madras, ginned at the ginning 
plant connected with the oil mill, the cotton sold, and 
the seed then crushed, the oil extracted and refined, 
and the residue made into soap. Being situated on 
the Irrawaddy the factory is well located in regard to 
w'ater traffic with eastern India. Besides pressing its 
own seed the mill at Burma presses seed for merchants 
at the rate of sixpence per maund of forty pounds, or 
if seed cotton is supplied, the charge for ginning and 
then pressing is eigbtpence per maund. Crude oil 
and refined oil and soap are made from cotton seeds. 
Ordinarily from a maund (40 pounds) of clean seeds 
there are obtained about twelve pounds of lint, from 
six and three-quarters to seven pounds of oil, nine¬ 
teen pounds of oilcake and meal, and the remainder 
hulls. This average, however, varies with each 
season. Making crude oil from cotton seed is simply 
a mechanical process, consisting of cleaning the seed 
and separating the short lint from the seed, removing 
the hull from the kernel, cooking the meal to the 
proper consistency for pressing, and then squeezing 
out the oil, leaving the pressed cake. Refining the 
oil is a chemical process consisting of mixing the 
crude oil with either caustic pot-sh lye of 45'" Baumt 5 
(3 gallons to 100 gallons crude oil) or else with 30^’ 
Baumc (6 gallons to 100 gallons crude oil), heating 
and stirring, and then allowing to cool and settle 
when the clear oil is poured out, leaving the brown 
soap sediment. Both processes are carried on with 
native workmen The pre-s used has a ram 12 inches 
in diameter and is woiked at a pressure of tons 
per square inch. As usual the pressure is applied 
by pumps, one set having 21-inch and the otl>er set 
I-inch diameters, the larger pumps applying the 
pressure quickly until the meal is well compres<>ed, 
when the small pumps give the final squeeze. Fifteen 
minutes suffice to completely extract the oil, which 
collects in a reservoir underneath. The oil as ex¬ 
tracted is a deep red colour, and weighs 7J pounds 
to the gallon. There is a large demand for the oil as 
a lubricant for 1 ail wavs, &c., and a good deal is used 
in the crude state without refining. The refined oil 
is used for culinary purposes in India and also in 
Japan and China. The remaining lesidues of oil are 
used in the manufacture of soaps. The selling price 
of Ibis soap varies according to quality. The residues 
of hulls are used for fuel, but could be converted into 
potash and phosphate of lime, horty pounds of seed 
produce 19 pounds of pressed cake, which is sold in 
Burma and India for cattle food, and the Chinese use 
it for fuel to a small extent. Some is exported to 
Japan for u«e as cattle food and fertiliser. This is 
sold by the market weight “tokaii,” which is equiv¬ 
alent to 40 pounds net, being the same as the local 
Burmese maund. It is packed in gunny bags contain¬ 
ing three to six maunds of oil cake each. Japan uses 
annually immense quantities of bean cake for cattle 
food and fertiliser. In Burma, India, China, and 
Japan, cotton-seed oil is preferred to lard oil for 
culinary purposes, and it is claimed that for “ short¬ 
ening” and for pie crusts it is superior to lard, both 
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as to taste and appearance of the finished crust. 
There should be a good demand in India, especially 
because lard is absolutely forbidden to Moham¬ 
medans, and to some other religious sects as well. 
Refined cotton-seed oil has the colour, transparency, 
and taste of olive oil, and the same chaiacteristics for 
lubricating and pharmaceutical purposes, according to 
the special agent. Olein is the characteristic in¬ 
gredient of each. The special agent adds that it is 
almost impossible to distinguish a good cotton-seed 
oil from olive oil, and the former is frequently em¬ 
ployed to adulterate olive oil, about twenty-five per 
cent, cotton-seed oil to seventy-five per cent, olive 
oil being the proportions used. The Indian cotton¬ 
seed oil, however, is not as clear and pure as the 
American oil, nor of exactly the same taste or colour, 
so it is not so well suited for this purpose. (Owing to 
the absence of the gum that always exists in lard oil, 
cotton-seed oil is a better lubricator and luminant 
than the former. It bums longer, and gives a 
brighter light, and this is one of the main uses to 
which the crudely extracted native oil is used in India. 
Being a fixed oil, it is non-volatile and, therefore, 
non-explosive and safer than kerosene, or similar oils. 
The prodU;Ction of light coloured soap from crude 
cotton-seed oil, or from the residues, is obtained 
by purification. The oil is freed from impurities 
by settling or filtering. The residues are slightly 
warmed with a little water, and after cooling, 
drawn ofi' from the aqueous layer. The oil or the 
residues are then treated with sufficient strong soda 
l\e so that the soap separates in flakes, which are 
removed from the strongly coloured under layer. 
The soap is di**solved in as little water as possible, 
and decolourised by the addition of chlorine water. 
Instead of the latter, bleaching powder or potas¬ 
sium permanganate can be added, and afterwards 
acids. By the addition of an excess of such acids 
purified sebacic acids are separated. To remove the 
odour of soap made from cotton-seed oil, the oil is 
sometimed boiled with an equal quantity of 25 per 
cent, soda lye for three or four hours. In making a 
lubricant for industrial purposes there are melted 
together 130 pounds of castor oil, 20 pounds of 
animal fats, and 40 pounds of crude cotton-seed oil. 
Forty pounds of Indian meal are then added, and the 
whole boiled for thirty minutes. In making a lubri¬ 
cant from the oil residues, 500 parts of the oil resi¬ 
dues and 100 parts of the water are placed in a kettle 
of suitable capacity and brought slowly to the boiling 
points When all the oil is dissolved there are added 
40 to 50 parts of hydrochloric acid of 8° to 10 ' 
Baum^, and the mixture bpiled and stirred for half- 
an-hour. At the expiration of this time, if the de¬ 
composition is complete, the acid forms a combina¬ 
tion with the oil.residues and the grease is liberated 
in the form of a thick oil. After resting for 24 hours 
the water containing the salts an^ excess of acids is 
drawn off, and the oil several times washed wdth a 
large quantity of water to free it from the last traces 
of acids* It is finally mixed with io> 20, or 30 per 


cent, of tallow, the quantity depending on the thick¬ 
ness of the oil. The interest that is being taken in 
cotton seed at this time in India is done in part to an 
agitation being carried on by some of the native 
papers in favour of local manufactures. They claim 
that the increasing export of oil .seeds from India is 
a great drain on the fertility of the country, a very 
small proportion being returned as oil cake or other 
material that will finally return to the soil; also that 
if manufactured in India not only would the ferti¬ 
lising portion of the seeds return to the soil, being 
applied direct or used as cattle food, but that the 
manufacture would give employment to many and 
yield a return on capital. In 1906 the export figures- 
for all the oil seeds except linseed, including 
cotton seed, rape, sesamum, castor, poppy seed,. 
&c., showed decided increases, and the demand has 
caused a rise in price, and on most of the 
seeds the prices tend to rise still higher. Cotton 
seed has always been considered a valuable product in 
India, the percentage of oil making it a safe food in 
most cases, notwithstanding its high percentage 
of husk and woolly fibre. Cotton-seed oilcake is 
practically unknown in India, although other oil 
seeds—sesamum, rape, safflower, ground-nui, &c., 
are pressed in every large village, and cake obtained 
therefrom, and food for cattle. In the cities these* 
^aeeds are now pressed by hydraulic machinery, and* 
linseed cake exported to Europe. At Lahore and 
Akola there are hydraulic press mills capable of 
dealing with cotton seed, but at present they are at 
work on other seeds. A sample of Indian cotton* 
seed was recently sent from Baroda for examination 
to ascertain w’hat quantity of oil could be chemically 
extracted from it. The test was made at the Techno- 
Chemical Laboratory in Bombay, and the sample was- 
found to yield 20*9 per cent, of oil. 


BRITISH TRADE WITH CHINA. 

In his exhaustive re[>ort on the foreign trade of 
China for the year 1906 (Cd. 3927-26), Sir Alexander 
Hosie, acting Commercial Attache to His Majesty’s 
Legation at Pekin, refers to the misleading character 
of the returns of the Impeiial Maritime Customs as 
they affect British trade with China, for example, 
those for 1906, which give the value of Chinese 
imports from the United Kingdom to China as 
7^431623,867, and of the exports from China to the 
United Kingdom at ^16,851,626, making a gross 
trade of ;£’6o,475,493; but this is much too high^ 
while the figures relating to the import? from and 
exports to other countries are much too low. The 
anomally is explained as being due in great part to 
the interposition of Hong Kong, where large per¬ 
centages of goods from and to foreign countries are 
transhipped, and their origin and destination being 
thereby officially unascertainable by the Customs- 
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they are credited as imports from and exports 
to the British colony, which, unfortunately for 
the attainment of exact data, publishes no de¬ 
tailed statistics of its own trade or its re¬ 
exports. The Statistical Secretary to the Imperial 
Maritime Customs, in his report on the foreign trade 
of China for 1906, estimates that these transhipments 
amount to about 40 per cent, of China’s foreign trade, 
and the value thereof has to be apportioned among 
foreign countries, including, of course, the British 
Empire. He has been at great trouble to collate the 
available annual returns of all countries trading with 
China and Hong Kong, which, for the purpose of 
this investigation, he includes in China’s commercial 
area, and the conclusions at which he has arrived 
may, in spite of the diveisity of fiscal years, be 
accepted as approximately correct. According to a 
table given by Sir Alexander Hosie, and compiled 
from the Statistical Secretary’s figures, the British 
Empire supplied China and Hong Kong, in 1904, 
with 50*46 of their imports, and took 20*01 per cent, 
of their exports. In the same year, the British 
Empire’s percentage of the total foreign import and 
export trade of China and Hong Kong was 37*47, 
23*92 of the imports coming from, and 7*72 of 
the exports going to the United Kingdom, and 
21*70 of the imports coming from, and 3*49 per 
cent, of the exports going to India. In 1906, ac-' 
cording to the tables of the Imperial Maritime 
Customs, ;^’6 o, 475,493 of the gross trade of China, 
out of a total of ;ft09,406,28i, is credited to 
the United Kingdom. British shipping supremacy 
in China waters is maintained. In 1906 the British 
flag carried 47*11 per cent, of the foreign and 47*90 
per cent, of the coast trade of China, the balance of 
the percentages in the foreign and coast trade being 
respectively divided between the flags of fifteen and 
sixteen other nations, including China, whose flag, 
although beaten by the Japanese for the second place 
in the value of the foreign trade, had a higher tonnage, 
and was an easy second in the coast trade both in 
tonnage and value. In the combined foreign and 
coast trade the percentage of tonnage under the 
British flag was 44*12 per cent., followed by the 
Chinese with 21*35 cent., Japanese 15*01 per 
cent., German 9*86 percent., and French 4*12 per cent. 


FOREST PRESERVATION IN FRANCE. 

In no country in the world, is the work of con¬ 
serving and reconstituting the forests carried on with 
greater energy and skill than in France. The exten¬ 
sive denudation of the primeval forests began on a 
large scale during the early centuries of the Christian 
and continued so unremittingly that Colbert, the 
great minister of Louis XIV., exclaitned in the 
sev^teent^ iSfentury, “ France will perish for lack of 
^ood.” ^ The^, damage wrought by forest destruction 
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in France had far exceeded that which is now de 
plored in the United States, when the evil was at last 
realised, and systematic attempts were commenced 
to correct it. According to the American Consul at 
Marseilles, as early as 1824 the National School of 
Waters and Forests was founded at Nancy, for no 
other purpose than to provide recruits for the higher 
branches of the public forestry service, and at the 
present time this service has within its comprehensive 
grasp every portion of the country, which for forestry 
purposes is divided into 32 ‘‘conservations.” The 
work is directed from the Ministry of Agriculture by 
a director and three administrators. Their duties 
include the conservation, exploitation and improve¬ 
ment of public forest lands; the fixation of dunes 
upon the maritime littoral; the replanting of trees on 
mountains and the correction of mountain torrents ,* 
the regulation of the pasture lands of the communes 
and the utilisation of water in the pastoral and forest 
regions, and the surveillance of river fishing and 
fish culture. Each of the 32 conservations is in 
charge of a conservator aided by an adjutant- 
inspector. The conservations are divided into 
” cheiferies,” each administered by an inspector 
or adjutant-inspector, and these are again sub¬ 
divided into “ cantonnements,” with adjutant- 
inspectors or general guards in control. Each 
^ of these higher officers has appropriate military rank. 
They direct the transactions of a considerable army 
of foresters of various grades and classes, of whom 
3,300 are recruited and paid by the national govern¬ 
ment, and many more by the communal governments. 
The superior officers, who number 747, are selected 
from the National School of Waters and Forests at 
Nancy, from the graduates of the Secondary School 
of Forestry at Barres, and from such foresters as have 
had fifteen years’ experience and are able to pass the 
severe examination. There are in France two other 
schools—one at Barres and one at St. Pau—where 
private foresters receive instruction. At the present 
time a total area of over 7,000,000 acres is under the 
direct control of the forestry service, of which over 
6,000,000 consist of forests properly so called. The 
far greater proportion of the forest area—4,500,000 
acres—^belongs in fee to the communes, but is under 
the strict control of the State, experience having 
demonstrated that the communal governments could 
not be relied upon to maintain the pubUc property. 
With such success has the State carried on this super¬ 
vision that, according to the consul, there are com¬ 
munes where, within six years, the municipal revenues 
from the forest lands have increased 300 per cent, and 
are still increasing. France appears to have defin¬ 
itely resolved that it shall not perish as Colbert pre¬ 
dicted “ for lack of wood.” The work is slow—it 
will require probably 200 years to bring it up to its 
maximum effectiveness—but the time is foreseen when 
existing damaged |brest8 will be reconstituted, and 
when all the waste spaces will be replanted to the 
pdnt of proper proportion to ensure the conservation 
of the water supply, and to furnish the timber and 
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•wood required by the population. The effect upon 
•private forest landowners of this public work has 
been most salutary. The ruthless cutting down of 
trees has ceased, and the exploitation of private 
forests proceeds to a fairly large extent upon the same 
lines as that of the public wooded surfaces. In each 
•consen*ation there are numerous nurseries where 
seedlings are grown, each one being transplanted at 
the age of three or four years to its assigned place and 
then protected against the sun by a carefully placed 
«tone or piece of sod, being thereafter visited 
regularly by lynx-eyed foresters. In general, the 
French foresters prefer to replant with native species. 


THE ITALIAN COTTON INDUSTRY. 

The rapid growth of the cotton industry in Italy 
during the past twenty years, and the consequently 
•enlarged volume of Italian export trade in piece 
goods, are conditions worthy of careful investiga¬ 
tion and study on the part of cotton manufacturers 
and exporters generally. The cotton mills of Lom¬ 
bardy number about 500, or about 60 per cent, of 
the total number for the whole of Italy ; the number 
of looms throughout the country, exclusive of hand 
looms, being estimated at 150,000, with 5,000,000 
spindles, employing 300,000 people. The weaving 
machinery found in Italian mills is practically all of 
English make. Ten hours usually constitutes a day’s 
labour, for which women receive a wage of from 
one shilling and threepence to one shilling and 
eightpence, and men from two shillings to two 
shillings and sixpence. The cultivation of cotton in 
Italy is insignificant, the yield averaging not more 
•than 10,000 bales. According to a recent report 
by the American repiescntative at Genoa, a project 
is on foot for the extension of its growth on an im¬ 
portant scale. During the American Civil War, a 
large amount of cotton was produced in Italy, and 
its extensive cultivation was continued until 1871, 
when about 198,000 acres were devoted to it. Cotton 
ffelds were then turned into vineyards, as yielding 
more satisfactory export returns, owing to the 
scarcity ot wine in France. Much attention has of 
late been given to scientific agriculture. The country 
is also making an effort towards cotton growing in 
Argentina; in fact, for more than ten years, Italians 
interested in the South American trade have been 
attempting to cultivate a cotton crop in Argentina, 
with fairly successful—though gradual—results. In 
1905, the estimated area under cultivation was 
10,000 acres. Several companies, with Italian capital, 
have been organised to exploit the held, and are 
•actively at work, one company having exported 
about 3,000 bales of 500 pounds each. The total 
amount of the annual importation of raw cotton is 
•estimated at 700,000 bales, of which 500,000 are im¬ 
ported from the United States, 100,000 from India, 


and 30,000 from Egypt. From January 1st to 
September 30th, 1906, cotton to the value of 

500,000 was imported into Italy, an increase 
over the corresponding period of 1905 of ^^600,000. 
The export of cotton goods from Italy during the 
same period in 1906 amounted in value toj^3.163,000, 
an increase of ;f46o,ooo. Turkey, Roumania, 
Bulgaria, Egypt, South America, India, and the 
Philippines, are the principal foreign markets for 
the Italian cotton export trade. Twenty-five years 
ago Italy was one of England’s best customers for 
cotton tissues; now she is becoming a strong com¬ 
petitor in the markets of the world. The South 
American market for Italian cottons was developed 
on the reports of an expert who went from Italy 
some years ago to make a study of probable outlets 
for the then projected cotton mill system which has 
since grown up in Lombardy. It was made possible 
by the large number of Italians emigrating to South 
America for settlement, and is an excellent illustra¬ 
tion of the value of trade which follows in the foot¬ 
steps of the emigrant. Upon the demand created by 
them was erected the large volume of business now 
enjoyed. The familiar method of putting trained 
traveljers into the field, was follow'ed up in a way 
which might be imitated by other countries with 
advantage. No man unable to speak the language of 
the people whom they had to visit were sent out, 
and before they went, full instructions, based on 
the careful plans of campaign drawn up by their 
superiors, were given. Transportation facilities were 
studied. And then, as the crowning effoit in the 
entire scheme, transportation lines were created in 
order that the trade might be carried in Italian 
bottoms, and controlled by Italian bands. Too 
much emphasis cannot be laid on this successful 
establishment of direct and perfectly equipped steam¬ 
ship lines between Italian home ports and South 
America. In Uruguay, as in other South American 
countries, Italian cotton exporters have found their 
greatest aids in the banks established in the large 
centres of trade by Italians, backed by home 
capital. These banks stand as sources of (juick 
and certain information concerning every phase of 
the business, and have been used to draw^ up reports 
not only on the standing of clients, the conditions 
of the money market, the probable demands for 
credit, &c., but on market conditions and on observa¬ 
tions concerning the trade of rival nations. Importa¬ 
tions of Italian white and coloured cotton textiles into 
Argentina increased from 3,964 tons in iqoi, to 
4,843 tons in 1905. The extent of this industry 
may be realised w'hen it is remembered that Argen¬ 
tina has only 6,000,000 inhabitants. A similar in¬ 
crease occurred in cheese and vermouth. It-^ly sends 
to the Chilian market large quantities of dark- 
coloured mixtures for trousers, generally worn in the 
south of Chili, the lighter goods used in the noithem 
and centra portions of the country being furnished 
almost entirely by Germany. Italy also supplies 
upholstering materials to that market. 
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HOME INDUSTRIES. 

The Hop Position,^Kt a recent meeting of the 
£aiSt Kent Chamber of Agriculture, a resolution was 
passed recommending that a duty of £,1 per cwt. 
should be placed on imports of foreign hops. It was 
urged in support of the resolution that for every acre 
grubbed up in Kent another was planted abroad. 
Messrs. Barth and Son of Nuremberg, who are recog¬ 
nised as authorities on the hop crop, have just pub¬ 
lished their annual estimate of the world’s hop 
croD for 1907, and they give tables which indicate 
the area under hops in the last six years. Their 
figures show that whilst the area in the United 
Kingdom under hops has declined by 2,500 hec¬ 
tares, that of the rest of Europe has increased in 
the same period in round numbers by 6,000 hec¬ 
tares, whil-st in 'the United States the increase 
over the same period has been a little more than 
5,000 hectares, the one decrease being in Australia, 
where the area under hop cultivation fell from 1,000 
to 580 hectares. It is noticeable that everywhere on 
the Continent, and in America, as well as England, 
the growers complain of the narrow margin of profit, 
and American growers say that if a duty were im¬ 
posed by the United Kingdom it would not pay them 
to send hops here. However that may be, it is cer¬ 
tain that the margin of profit in England from hop 
growing is so narrow that a continuance of the con¬ 
traction of the cultivation may be looked for unless 
prices improve. The Kent growers contend that a 
duty of per cwt. would keep out foreign hops, 
and enable them to supply all that are wanted for the 
home market, but assuming the willingness of Par¬ 
liament to impose the duty, and the contemplated 
effect upon imports, the home hop grower might not 
derive any continued advantage, seeing that if foreign 
impoi ts were practically excluded by duty this exclu¬ 
sion would probably lead to an extension of the 
acreage under hops that would soon reduce prices to 
the old level. 

Cotton Growing within the Empire ,—There is no 
difference of opinion as to the desirability of obtaining 
our cotton supplies from within the Empire. Tke 
only question is whether it is practicable to do so 
within any measurable distance of time. Mr. Birt¬ 
wistle, the Commercial Intelligence Officer of South¬ 
ern Nigeria, has just prepared a paper in which 
speaking of Nigeria, he says, “to me it appears that 
we have in Nigeria a proved cotton-growing countiy, 
and a large agricultural .population, with more than 
sufficient land available to eventually produce, if 
needed, the whole of the Lancashire requirements of 
raw material, and of the American quality.” It is ad¬ 
mitted that the soil of Nigeria produces cotton equal 
to the American quality, that the extent of the area in 
Nigeria where such cotton can be produced is more 
than sufficient, if fully cultivated, to supply the pre¬ 
sent, and any probable future, wants of Lancashire; 
and that there is labour in Nigeria sufficient for the 


cultivation indicated. But it does not follow that 
there will be any very rapid growth of cotton cultiva¬ 
tion in that dependency. Taking the figures of the 
last six years, considerable progress is shown in 
cotton cultivation within the Empire. In 1902 the 
value of raw cotton imports into the United King¬ 
dom from British Africa and the West Indies was only 
;^7,326. In the first ten months of the present year it 
had risen to ;f2S8,6i7, or to put it in weight, the ex¬ 
ports increased from 3,823 cwts. in 1902 to 58,689 cwts. 
in the first ten months of 1907. And there has been 
considerable increase in the cotton imports from 
Nigeria, but nothing like a large export of cotton from 
that colony can be looked for, until transport has 
been improved. The completion of the Kano Rail¬ 
way will, there is every reason to hope, have the 
effect of increasing largely the export of cotton, and 
as railway communications are extended, cotton ex¬ 
ports will, no doubt, continue to increase. Cotton 
cultivation is essentially a black man’s work, and the 
cotton cultivation of Nigeria must rest upon the will¬ 
ingness of the natives to grow cotton for export. 
They have grown it for their own use from time im¬ 
memorial, but they will not grow it for export 
unless they can get a price which pays them better 
than other forms of labour, and here comes in 
another difficulty which has to be reckoned with in 
undeveloped countries like Nigeria when competing 
with the highly organised cotton industry of the 
Southern Stales of America. In America, machinery 
reduces the cost ot production, and there would have 
to be machinery in Nigeria if it is to successfully 
compete with the Southern States in this market. 
So far as prices go, the tendency would seem to be 
upwards. The demand of the world for raw cotton 
is now growing more rapidly than the increase in 
supplies, and we are not likely to see cotton again 
down to 4d. ThU tendency of prices upwards 
should quicken the extension of cotton-growing 
within the Empire, but it is to be feared that many 
years must elapse before what may be called Empire- 
grown cotton, outside India and Egypt, will compete 
very seriously with the product from America. 

Electrical /^repulsion ,—Experiments recently made 
by the New York Central Railway Company seem tr 
show that, conditions being equal, a light electrical 
locomotive will haul a load of given weight at a 
higher speed, and with greater powers of acceleration, 
than a steam locomotive. Two trains, identical in 
weight, ran side by side upon an ordinary railway 
track with easy gradient, and curves of average 
radius. One was a steam, and the other an electric 
locomotive train; both were of the latest design, the 
former weighing 108 tons, and the latter 90 tons. In 
the first run the electrically hauled train came in two 
lengths ahead, and reached a maximum speed of 
57 miles, as compared with the steam engine’s 50 
miles. The experiments were made upon a 6-mile 
stretch, and there were six runs, the result of all of 
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theiir beinjT the same, namely, a victory for electricity. 
In the last two trials the electric locomotive was run 
at full speed, with one coach attached ; its maximum 
speed being 79 miles an hour, and without any coach, 
over 80 miles an hour. If the precaution had not 
been taken of shutting off the power when rounding 
curves, a speed of 90 miles an hour might have been 
reached. 


The Embargo on Canadian Cattle ,—For years past 
strenuous efforts have been made by the Canadian 
Government to induce the Imperial Government to 
remove the restrictions imposed in 1893 on the im¬ 
portation of Canadian cattle into the United Kingdom 
for store purposes, and purposes other than slaughter. 
Recently the secretary of the Association of Chambers 
of Commerce addressed a letter to the President of 
the Board of Agriculture expressing the opinion 
that these restrictions ought to be removed in the 
general interest of both countries, but this can only 
be done by Parliament amending the present law. 
The reply of the Board of Agriculture to the Asso¬ 
ciated Chambers of Commerce is to the effect that 
the subject is receiving attention. Much the same 
reply has in past years been given to similar communi¬ 
cations made wdth a similar object. On the face of it 
the position of those who are urging that the re¬ 
strictions upon free importation ought to be removed is 
a very strong one. They were imposed with the 
object of protecting the herds of the United Kingdom 
from the terrible scourge of pleuro-pneumonia, and 
they have done this very effectively. In November, 
1893, the British Government issued an order re¬ 
quiring all Canadian cattle landed in the United 
Kingdom to be slaughtered within a limited time 
at the port of landing. Until 1893 Canadian cattle 
had been free to be moved from place to place in the 
United Kingdom, and it was possible to hold them 
over from one market to another. There was a con¬ 
siderable trade done, too, in “ stockers,” half-fed 
animals which British traders bought and fed up for 
market. The order of November 1893 was due to 
the alleged discovery of a case of pleuro-pneumonia in 
an animal from Canada that had been landed in 
Scotland, but it was claimed to have been proved that 
it contracted the disease in Scotland. However that 
may be, there has not been for the last seven years a 
single case of pleuro-pneumonia in any of the 
Canadian cattle landed in Great Britain, and if ever 
Canadian cattle are again allowed to move about in 
in this country there would seem to be a good deal to 
be said in favour of allowing them to do so without 
further delay. 

Cotton Spinning Pro fits. J. Kidyer, of Old¬ 
ham, has prepared an interesting analysis of the proBts 
earned during the pi*esent year in the cotton spinning 
trade. They establish a fresh record of profit-making. 
Mr. Kidyer takes one hundred companies having a 


share capital of invested, together with» 

;£‘2,377,466 borrowed capital, cither by way of mort¬ 
gages, debentures, or upon short date loans. Thus 
the hundred companies are not all among the best, 
or most up-to-date companies possessing the newest 
plants, they include mills that have been in existence 
over thirty years. The capital employed bv these one 
hundred companies has earned, after making allow¬ 
ance for wear and tear of plant, 1,321,157 net profit, 
or nearly 35^ per cent. This gives an average profit 
per company of 3,211 against ^^'6,555 for 1906. The 
dividends and bonuses show great improvement, the 
average being 15 J against 9,5 per cent, paid last year. 
If the interest at the rate of 4 pei cent, is allowed 
on the ;^2,377,466 borrowed capital, or say, ^^96,000, 
the total profit earned on the combined share 
and loan capital of 100,24b would have 
amounted to 7**57, which works out to 

nearly 23J per cent, on the total capital employed. It 
was said above that the one hundred companies 
which give these remarkable results are not a selec¬ 
tion of all the best equippeci companies For in- 
.stance, an examination of eighty other companies ot 
modern erection and equipment, which never disclose 
trade profits, reveals an average dividend and bonuses 
declaied of over I7j percent, against the 15^ o^ ihe 
one hundred companies which issue accounts. The 
situation throughout the year has been so favour¬ 
able that a large number of new mills are being 
erected, and before the end of next year, the 
output will be materially increased. The outlook for 
1908 is much less reassuring than it was for the 
present year. Apart from the fact that the cotton 
industry has now had three seasons of great 
prosperity, and that an unbroken spell of prosperity 
seldom lasts longer in this industry, there is not only 
some uncertainty as to the supply of raw cotton in 
the coming year, there is much unrest in connection 
with wages. The dispute between the Federation of 
Master Cotton Spinners’ Associations and the Card' 
and Blowing Room Operatives' Amalgamation on 
the question of an increase in ring spinners wages 
has become more acute owing to the circular of the 
Master Cotton Spinners Federation reviewing recent 
developments in the dispute, quoting the resolution 
passed at the mass meeting of employers held at 
Manchester on the i6tb, w^hich threatens the close of 
all the mills in the Federation, and intimating that 
the resolution will be put into operation without 
delay. 


OBITUARY* 


Lord Kelvin, P.C., O.M., G.C.V.O., D.C.L,, 
LL.D., D.Sc., F.R.S.—On the 17th inst., Lord 
Kelvin, one of the last of the great men who were* 
the leaders of science in the nineteenth century, 
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•died at his Scottish residence, at Largs. William 
Thomson was bom on June 26th, 1824, the 
•second son of James Thomson, Professor of Mathe¬ 
matics in the University of Glasgow. He began 
<to attend classes at Glasgow^ at the age of eleven. 
At Cambridge, he graduated^ as Second Wrangler 
and first Smithes Prizeman in 1845. He was a 
Fellow of Peterhouse fipm 7846 to 1852, and he 
was re-elected in 1872. After spending a short 
time in Kegnault’s Laboratory, in Paris, he was ap¬ 
pointed Professor of Natural Philosophy in the 
•University of Glasgow, which office he held until 
1896. His first scientific paper was published in 
the Cambridge Mathematical Journal in 1841. It 
was “ On Fourier’s Expansions of Functions in 
Trigonometrical Series.” 

It is scarcely possible here even to allude to the 
enormous amount of Lord Kelvin’s scientific work. In 
the obituary in The Times^ this is described, under the 
headings—Atomic Theory, Thermo dynamics. Age of 
the Earth, Inventions, Ocean Telegraphy, Measure- 
•ment, Navigational Apparatus ,* and in all these re¬ 
searches he exhibited a brilliant example of an inti¬ 
mate union of the life of action with that of the 
student. During Lord Kelvin’s life, honours were 
widely bestowed upon him. He was four times 
President of the Royal Society of Edinburgh, 
President of the British Association, at Edin¬ 
burgh in 1871, and President of the Royal 
Society fiom 1890 to 1895. He was as greatly 
honoured abioad as at home. He was a Foreign 
Member of the Institute of France, a Grand Officer 
•of the Legion of Honour, and a Knight of the 
Prussian Order, “ pour le Merite.” 

He was elected a member of the Society of Arts 
in 1880 and took a great interest in its work. He 
held the office of Vice-President from 1893 to 1896, 
and from 1903 to the time of his death. On 
March 2, 1881, he read a paper before the Society on 

Lighthouse Characteristics.” The “ Albert medal ” 
of the Society of Arts was awarded to him in 1879, and 
•presented to him by H.M. the King (then Prince of 
Wales and President). In 1892 the great name of 
Sir William Thomson was lost in what has become 
Ihe equally great name of Lord Kelvin. In 1896, 
•on the occasion of the celebration of the fifteenth 
.anniversary of Lord Kelvin’s tenure of the Pro- 
•fessorship pf Natural Philosophy at the Univer- 
•sity of Glasgow, the Council of the Society of 
Arts appointed the late Sir Frederick Abel to 
act as their representative and to present to him 
a congratulatory address. 

From 1904 until his death. Lord Kelvin was 
Chancellor of the University of Glasgow, which 
•be served for so long a period. The crowning 
bonour was his burial on Monday, 23rd inst., 
in Westminster Abbey, where were gathered a 
l^u-ge company of mourners containing representa¬ 
tives of the many institutions with which he was 
•conh^mted. His last resting place is appropriately 
ttie monument of Newton. 


John Sparkks.— Mr. John Sparkes, R.L, the 
well-known art teacher, died lately at the age of 74. 
He was a member of the Society of Arts from the year 
1874, a frequent attendant at its meetings, join¬ 
ing in the discussions, and taking the chair on several 
occasions. He read a paper on “ Lambeth stone¬ 
ware” in 1874, and another in 1880 on “The 
future development of the Fine Art Section of, 
the Lambeth Pottery,” for which paper he received 
the Society’s silver medal. He w»as himself 
first taught by Paul Naftel in Guernsey, and 
afterwards studied at Leigh’s and at the Academy 
schools. About 1853 he entered the newly-founded 
Art Masters’ Training Class in the Government 
School at Marlborough House. A year later he took 
charge of the art classes formed by the Rev. Robert 
Gregory—the present Dean of St. Paul’s—at the 
schools of St. Mary-the-Less, Lambeth; and from 
these classes he soon developed the very successful 
Lambeth School, which presently attracted students 
from all over the country, and even from abroad. At 
Lambeth he formed a friendship with the late Sir 
Henr}^ Doulton, and the well-known “ Doulton 
ware ” owed much to Mr. Sparkes’s designs. In 1875 
Mr. Poynter (now Sir E, J. Poynter, P.R.A.) became 
Director of the Government Art Schools at South 
Kensington, and at his invitation Mr. Sparkes 
accepted the post of head of the teaching staff, which 
he retained till 1898, when he retired, having reached 
the age limit. 


SYLLABUS OP THE JUVENILE 
LECTURES. 

F. Martin Duncan, ” The Scientific 
Applications of the Cinematograph.” Two 
Lectures. 

Lecture I.—January i.— The Cinematograph as 
a popular instructor—A note on persistence oi vision 
-—How the spinning of a shilling was responsible for 
the invention of Cinematography—Early workers in 
the field—■ Muybridge — Marcy — Anschutz — The 
Tbaumatrope—Wheel of Life—Zoetrope—Choreuto- 
scope—Book form apparatus—The modem Cine¬ 
matograph really the result of the invention of 
Celluloid—The application of the Cinematograph to 
Microscopy. 

Lecture II. — January 8. — The Scientific 
Applications of the Cinematograph—Its apidication 
to the study of Insect Life—To Animal Life—To 
Plant Life—To the study of the races of mankind 
—The future of the Cinematograph. 

Each Lecture will be profusely illustrated by 
ordinary lantern slidesy slides hy the Autochrome 
Natural Colour Photography^ and hy Animated 
Pii^res, 
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NOTICES- 


NEXT WEEK. 

Wednesday, January 8, 5 p.m. (Juvenile 
Lecture.) K. Mariin Duncan, ‘'The Scien¬ 
tific Applications of the Cinematograph.” 
(Lecture II.) 

Further details of the Society’s meetings 
will be found at the end of this number. 


LIST OF MEMBERS. 

The new edition of the List of Members of 
the Society is now ready and can be obtained 
by members on application to the Secretary. 


COVERS FOR JOURNAL. 

For the convenience of members wishing 
to bind their volumes of the Journaly cloth 
covers will be supplied, post free, for is. 6d. 
each, on application to the Secretary. 


PROCEEDINGS OF THE SOCIETY. 


JUVENILE LECTURES. 

On Wednesday afternoon, January ist, Mr. 
F. Martin Duncan delivered the first lecture 
of his course, addressed to a juvenile audience, 
on “ The Scientific Applications of the 
Cinematograph.” 

Abstract, 

Long before the invention of photography 
the idea of the animated pictures might have 


been conceived and put into practice. Possibly 
soon after man had first learned how to make 
fire and keep it alight, and to shelter himself 
between four walls, the first primitive animated 
picture show was given. 

Passing from the shadow pictures formed by 
primitive man upon the wall of his hut we may 
enter the dining-room of a great philosopher 
one evening in the early years of the nine¬ 
teenth century (1826) and witness the next 
stage towards the modern animated picture. 

Dessert has been served, and Sir John 
Herschcl seated at the table with his friend, 
Charles Babbage, is idly spinning a pear. He 
suddenly turns to his friend and asks how' he 
would show both sides of a shilling at once. 
Babbage replies by taking a shilling from his 
pocket, and holding it up in front of a looking- 
glass. This method does not satisfy Herschel, 
who has thought of a better, and who now 
taking the shilling sets it spinning upon the 
table., at the same time pointing out that if the 
eye is placed on a level with the rotating coin, 
both sides can be seen at once. 

In this simple after-dinner experiment, we 
see the birth of that idea from which every 
form of the modern animated picture has its 
origin. Babbage was so struck with Sir John 
Herschel’s demonstration, that the next day 
he described it to his friend Dr. Fitton, who at 
once made a working model. This model con¬ 
sisted of a round disc of card suspended be¬ 
tween two pieces of sewing silk. On one side 
of the card disc was drawn a bird; upon the 
other an empty birdcage. On the silk thread 
being held between the finger and thumb of 
each hand and made to turn quickly, the disc 
of card revolved, and the bird appeared to 
have got inside the cage. 

This model showed what is called “ per¬ 
sistence of vision,” upon which all animated 
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pictures depend for their effect. What is 
meant by persistence of vision, is that the eye 
retains an impression of the object looked at 
for a fraction of a second after the object has 
been removed, and therefore the spinning of 
the disc brings the two pictures so rapidly one 
after the other before the eye, that they appear 
to mingle and make one picture. 

It is rather startling to read of the Royal 
Institution as a toy shop, but Babbage relates 
how a few months after the production of the 
Herschel-Fitton disc, he purchased a similar 
toy at the Royal Institution for the sum of 
seven shillings and sixpence. The toy was 
then called a thaumatrope, and incorrectly 
stated to be the invention of Dr. Paris. 

After the production of the thaumatrope, the 
next important step was the invention of the 
zoetrope, or wheel of life,’* somewhere about 
1833-34 by W. G. Horner, who described it 
in the pages of the Philosophical Magazine^ 
but apparently did not trouble to patent it. 
In 1867, however, an American obtained a 
patent in the States for identically the same 
machine. The zoetrope was a cylindrical 
apparatus enabling more than one person at 
a time to view the moving figures. The cylin¬ 
der was perforated by a series of slots, and 
within the cylinder was placed a band of 
drawings of dancing men. On the apparatus 
being slowly rotated, the figures seen through 
the slots appeared to be in motion. This zoe¬ 
trope was gradually modified, and when the 
advances in photography had made it possible 
by means of the camera to take serial photo¬ 
graphs of objects in rapid motion, these photo¬ 
graphs were used in place of the drawings. 

The first systematic photographs taken at 
regular intervals of men and animals were 
made by Muybridge in 1877-78. 

Muybridge made a horse run along a track 
in front of a row of from twelve to thirty 
carrcias, the shutters of which were opened 
and closed by electric means. The horse 
moved in front of a white, brilliantly lighted 
wall, so that its figure appeared as a silhou¬ 
ette, and it was really the white wall that 
was photographed. Mr. Muybridge described 
the methods adopted by him, in a lecture 
delivered in this room on April 4th, 1882. 

In 1883, Muybridge again took up the study 
of the movements of men and animals, and 
used forty automatic cameras; men and 
Vomen were photographed going on the flat, 
up hill and down hill, walking, running, jump- 
&c. All Muybridge’s pictures were taken 
in a large' size, but Anschutz used small 


cameras, fitted with a lens of 2.} inch diameters 
and 10 inch focus, at a distance of twenty to 
forty metres. He began in October, 1885, to 
take connected pictures of men and animals, 
using from eighteen to twenty-four cameras. 

Marey, of Paris, in 1883, founded a studio 
for taking serial photographs of men and 
animals, and called his work, chronophoto- 
graphy. A slide shows the studio or track 
around which, at intervals of fifty mt'tres, were 
telegraph poles, from which signals were sent 
to the principal stations, so that the rate of 
movement could be calculated. Marey clothed 
his subjects in white, and used a black back¬ 
ground, and also only used one camera and 
one lens, several exposures on one plate. 

His apparatus is shown on the screen. It 
was a dark room running on rails, so that 
various-sized images could be obtained. Out¬ 
side was a rotating disc with apertures cut in 
it, through which the light passed, thence 
through the lens to the plate. 

In order to determine whether the figures v\ ere 
taken at regular intervals, there was on the 
dark back-ground a circle of black velvet with 
a bright finger, and white nails around the 
edge of the circle. The pointer was made to 
travel at a given speed around the circle by 
clockwork, and the intervals between each 
exposure were determined by the angles of the 
pointer. 

Later, in 1890, Marey used a camera fitted 
with roll films, which were unrolled from a 
spool, and remained stationary for the moment 
of exposure. This was practically the first 
form of the present - day cinematographic 
camera, and it was really the invention of 
celluloid that made it possible to obtain the 
long rolls of pictures that are used to-day. 

So we see how, from that simple experiment 
of spinning a shilling, little by little, and step 
by step, the animated picture was gradually 
evolved, until to- day we are able by the aid of 
the cinematograph to see on the screen perfect 
representations of moving objects. 

And now let us consider to what use we can 
put the result of all the thought and labour 
that has been expended in perfecting cine¬ 
matography. 

By the aid of cinematography we shall be 
able to see, and learn about, all sorts of useful 
and interesting things. 

The lecturer was the first to apply the 
cinematograph successfully to natural history 
subjects, and he assured the audience that 
it had been most delightful, and often 
exciting work, watching and photographing 
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the habits of the birds, animals, insects, and 
fishes. It had also been his good fortune 
to combine supcessfully the cinematograph and 
the microscope, so that he was able to show 
some of the marvels of that wonderful fairylike 
world, unseen, yet playing such an important 
part in the life and well-being of mankind. 
With the aid of the cinematograph and micro¬ 
scope he had obtained records of the circula¬ 
tion of the blood, the rotation of protoplasm in 
the vegetable cell, the movements of living 
bacteria, and many other wonders to be seen 
through the microscope. 

The second lecture will be delivered on 
Wednesday next, 8th inst., at 5 p.m. 


CANTOR LECTURES. 

THE THEORY OF THE MICROSCOPE. 

By Conrm) Bec k, F.R.M.S. 
Lecture IL—Delivered November 29, 1907. 

The Error of Lenses and their 
Correction. 

Syllabus ,—Bad quality of images formed by simple 
lenses—Chromatic aberration : its cause—Method of 
correction of chromatic errors—Apochromatic cor¬ 
rection—Spherical aberration : its cause and method 
of correction—Zonal aberration—The Sine condition 
—Gauss planes become spherical surfaces for cor¬ 
rection of the Sine condition—Tangent condition: its 
incompatibility with Sine condition—Colour correction 
to give equal magnifying power for different colours 
—Summary of microscope correction—The peculiar 
method by which the Huygcnian eyepiece is 
corrected. 

In the previous lecture it was shown how a 
lens produces an image of an object, also how’ 
by suitable arrangements of lenses an efficient 
method has been developed of producing a 
highly-magnified image of an object. This 
lecture will be devoted to the consideration of 
the optical quality of such an image. An 
efficient microscope must not only produce a 
magnified image of an object, but that image 
must be a clear and well-defined picture, 
otherwise it will probably not reveal any 
structure that could not be seen by the naked 
eye. Even a cursory examination of the 
image produced by a simple uncorrected lens 
demonstrates that the picture which it forms 
is far from perfect. It has fuzzy outlines and 
coloured fringes, and that portion which is 
formed by the light which passes through the 
lens in an oblique direction shows still more 
series defects. The most satisfactory method 


of investigating the quality of an optical 
image is to simplify the problem by using a 
pinhole as an object and to examine the 
picture which is formed by the lens of this 
single minute point of light. Every object 
consists of a mass of points in juxtaposition, 
and an apparatus that is capable of producing 
a point image of a point source of light placed 
in succession in the various positions occupied 
by the object will produce a well-defined and 
clear picture of that object. 

When a point of light is depicted by a lens 
as a fuzzy disc, then a line, which consists of 
a row of points, will be depicted as a series of 
fuzzy discs overlapping each other, and the 
outline of a sharp edge will appear as in 
Fig. 22 (lower edge of lower line), to be indis¬ 
tinct and hazy. If all points, except three, 
are sharply depicted the image will appear as 


E iG. 22. 



Fig. 22 (upper edge of lower line), while if 
every point in the object is depicted as a point, 
a clear outline as in Fig. 22 (upper line) will 
be formed. 

Microscope lenses must be unusually perfect 
in their image-forming qualities, because the 
images which they produce are highly magni¬ 
fied, and any imperfections will also be highly 
magnified. 

No matter how well constructed a single 
lens may be, it possesses numerous defects, 
defects which are due to different causes and 
are remedied by different means, and it is well 
to treat them separately. We will commence 
with the chromatic error, and then consider 
the chief spherical aberrations ; proceeding to 
discuss later some of the less obvious, but 
equally important defects. 

Until the early part of the nineteenth ci'n- 
tury no means was known of correcting the 
defects of a single lens., and the microscope 
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was restricted in consequence to the use of 
comparatively low magnifying power. 

The properties of a lens depend upon the 
fact that it is made of a dense material, such 
as glass, which retards the rate of speed at 
w'hich the light travels as it passes through it. 
A beam of light (Fig. 23, A h) striking a glass 
surface at right angles to the surface passes 
into the glass, and is reduced in its speed of 
travel, but is not altered in its direction. If a 
beam strikes the surface obliquely, as at C J), 
the portion C' strikes the glass first, and is 
retarded before the portion P has reached 
the surface ; so that it has only gone as far as 
Cl by the time the portion D has reached ih. 
After this, the two portions both travel at the 
reduced rate of speed, but the direction has 
been changed at the surface of the glass, and 
the light is said to be refracted. 

Fig. 23 



Light is a vibration, a movement of particles 
of a hypothetical material called ether, just as 
sound is a vibration of the particles of air, but 
white light is not a single vibration, similar to 
a single musical note or sound, but a complete 
octave travelling together. If it be dissected 
into its various components or individual notes 
it is found to consist of a series of vibrations, 
each of which has a different period, and each 
of which produces upon the eye the effect 
of a different colour. The reason why glass 
retards the motion of light, is that vibrations 
cannot take place so easily in the denser 
material, and it is therefore readily understood 
that the different colours, each vibrating at a 
different rate, are not affected to the same ex- 
tent, and thus glass retards the short wave¬ 
length colours such as violet and blue to a 
greater extent than the longer red and yellow 
vibrations, and the violet and blue light is bent 
or refracted to a greater extent. A beam of 
white light refracted or bent by a prism shows 
ifk thife reason a coloured spectrum because 
the* light of each colour being refracted to a 


different extent occupies a different position 
after it has passed through the prism. A lens 
when it bends the light which passes through 
it acts in the same way as a prism upon the 
different colours. Suppose A, Fig. 24, to be a 
point radiating light in all directions, all the 
light that can pass through it to the further 
side of the lens cc, is included in the cone 
ACC, and in order to produce a perfect picture 
of a point A by means of a lens, it is necessary 
that every one of the rays of light which 
emerges from A shall pass through a point n. 

If the shape of the lens be such that every 
portion of its surface is arranged in little facets, 
each facet being so placed as to bend the ray of 
light which strikes it in the correct manner, this 
could be achieved for one coloured light but as 
different coloured light is lefracted differently 
it cannot be done with any single lens for all 


Fig. 24. 




colours, and the blue light will be refracted to 
a point at n, Fig. 24 (2) while the red is 
focussed to a point at R, thus the focal length 
or refracting power of a lens is different for 
different coloured light. A screen placed at R 
will show a red centre surrounded by blue 
coloured edges, a screen placed at R will show 
a blue centre surrounded with red edges. 

That is the chromatic defect possessed by a 
simple lens called chromatic aberration, and 
its correction is called achromatism. 

Achromatic correction is possible, because 
the optical properties of glass can be varied 
according to the materials used in its manu¬ 
facture. Two kinds of glass can be made, 
one of which has a greater effect on different 
coloured rays, what is called greater disper¬ 
sion, than the other, but has the same average 
refraction. 

Suppose two lenses (Fig. 25), i and 2, which 
are of the same focus, are composed of the 
same kind of glass, it is evident that the 
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errors of i exactly neutralise the errors of the 
other, 2, because i is positive and 2 is nega¬ 
tive, and one is the exact converse of the 
other, but the lens i neutralises the lens 2 in 
every other way, and a plane piece of glass 


Fig. 25. 



having no lenticular qualities is produced. Tf 
a negative lens be made of a lower power, 
as at 3, a partial neutralisation of the colour 
error takes place, but only to the same extent 
as the neutralisation of the lenticular aciion, 
ftnd thus no correction is obtained, the lens 
might just as well be of solid glass. If, how- 
('ver, the negative lens, as at 4, is made of <i 
glass which has greater effect on the blue rays 
than lens 3, and the same effect on the red 
rays, then a combination can be obtained to 
correct the colour crior. 

If, as shown in Fig. 26, two lenses, A and n, 
are of the same focus, and made of the same 

Fig. 26, 

Focus 

fji t 

^Dispersion 



glass, they neutralise each other, both as to 
their errors and every other characteristic, but 
if the negative lens, c, is made of a glass that 
has double the dispersion or effect upon the 
colour, it needs only half the power to correct 
the colour error, and the lens, a, is only par¬ 
tially neutra'ised by c, the combined pair still 
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having the properties of a lens, although re¬ 
duced in power. Therefore, to correct the 
central colour aberrations of a thin positive 
single lens, all that is required is to combine 
with it a negative lens of greater dispersion, 
making their foci in the exact ratio of the dis¬ 
persion of the glasses, of which they are made. 

Vi <p-=z Focal length. 

V ~ = dispersion. 

This simple formula for the correction of 
achromatism is easily remembered, and it 
should be particularly noted that it only in¬ 
volves that the focal lengths of the two lenses 
of the combined pair should be in a definite 
ratio, and does not put any further limit to the 
shapes or curves of the lenses. It only applies 
in this simple form to thin lenses in contact, 
and it is a somewhat more complex formula 
when very thick lenses are used, or when the 
lenses are placed at a considerable distance 
apart. It has a further limitation due to 


Fig. 27. 



another property of glass, which may be illus¬ 
trated by a diagram (Fig. 27). Suppose the 
colour aberration of a single positive lens te 
illustrated by the height of the line, \ B for 
one colour, (* D for another colour, and E F for 
a third, and suppose the aberration of a similar 
focus negative lens, with double the dispersion, 
is represented by the diagram to the right of 
this, when the two diagrams are sUj er-imposed 
as showm to the extreme right, they extinguish 
the aberration, but this is because the action 
of the glass has been in both cases regular 
and has affected every colour relatively to the 
same extent. Unfortunately the action of 
glass is irregular and is more nearly repre¬ 
sented by the curved lines of the lower dia¬ 
gram, and when the two lower diagrams are 
super-imposed it will be observed that at no 
position can the aberration be entirely cured. 
Any two points can be exactly corrected, but a 
small residuum of colour called the secondary 
spectrum is left. Lenses corrected in this 
manner are called achromatic, 
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When more than two kinds of glass are used 
to make the chromatic correction, three colours 
can be exactly corrected and the amount of 
colour then visible in an image formed by 
them is so small as to be negligible. 

Lenses corrected in this way are called 
apochromatic, the advantage of microscope 
apochromatic lenses would, however, be very 
slight if they possessed no other quality than 
this slightly improved colour correction, which 
is of more importance in the correction of 
astronomical telescope object-glasses. The 
slight residuum of the secondary spectrum 
is seldom of sufficient intensity compared 
with the whole quantity of light to impair 
seriously the quality of the picture. 

The next error in a simple lens, called 
spherical aberration, is a consequence of the 


surfaces become curves ,* but unfortunately 
these curves do not prove to be spherical 
surfaces. 

The next diagram will explain the defect of 
a spherical surface. The refraction of light 
follows a definite law, expressed by the equation 
sine t 

^ = (i, namely that the sine of the angle 

of incidence is in a constant ratio to the sine 
of the angle of refraction. This constant 
depends on the nature of the glass employed, 
and is called the refractive index of that glass, 
and the diagram is so constructed that the 
moving lines which represent the incident and 
refracted rays obey this law of refraction. 

A spherical surface with a centre A is repre¬ 
sented by the line R C D E, and a ray of light 
is incident on the surface from a point F on the 


Fig. 28. 


A' 



practical fact that spherical curves are the 
only surfaces that can be accurately ground 
on lenses. The cup and ball motion is the 
only known method of grinding and polishing 
a true optical surface. This motion enables 
the whole of a surface to be ground evenly. 
Any other surface as, for instance, a parabolic 
surface cannot be ground, the process of 
grinding would take place irregularly because 
unless the rubbing and grinding action can 
take place in more than one direction, the 
surface will be ground unevenly at different 
parts, and it is evident that two parabolic 
surfaces cannot be moved upon one another 
while remaining in contact except by revolu¬ 
tion on one axis. Thus all lenses if they are 
to have perfect surfaces must be spherical in 
shape. 

Now referring back to Fig. 24, we notice 
that a lens 5^ith surfaces that consist of a 
series of mihute facets will accurately focus 
Ifght from a point, so that it is refracted to 
another point, and if we make these facets 
sufficiently smaH^and sufficiently numerous the 


axis. The diagram is so arranged that the 
ray from ¥ can be moved so as to strike the 
surface at any point, as for instance, at c D or 
E, and that a line c c', D D', E e' is auto¬ 
matically placed in the correct position, so 
that the sine of the angle made by this line 
with the perpendicular to the surface at the 
point where it cuts is in the ratio of two-thirds 
of the sine of the angle of incidence, thus the 
lines R e', d d', c c' correctly represent the 
refracted rays which correspond to the incident 
rays F E, F D, f c, <fec. That this is so 
may be seen by noting the positions of the 
points S and s' on the scale of divisions which 
is ruled parallel to the normal to the spherical 
surface. The distance of s from the normal 
A A' is the sine of the angle of incidence, while 
the distance of s' from the normal A A' is the 
sine of the angle of refraction, and it will be 
noticed that, as the diagram is moved, these 
distances always retain the constant ratio of 
3 to 2, and the diagram is therefore a correct 
representation of what happens with refraction 
at a spherical surface of glass having a 
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refractive index of i*5* The diagram being 
thus proved to be an accurate representation 
of refraction at a spherical surface, we may 
investigate the properties of such a refracting 
surface. The light which passes through the 
surface at a position close to the axis at c 
comes to a focus at C'; that which passes 
through further away at D, comes to a different 
focus at i>'; while further away still it focusses 
at E', showing that the whole of the light 
coming from a point is not brought to a focus 
at another point, and there is no position where 
a sharp image can be obtained. If a screen 
be placed at any position between E' and c', 
the point object will be represented by a fuzzy 
disc of light instead of a point. This error is 
not very marked in light at a small angle from 


Fig. 29. 



the axis, but rapidly increases as a large angle 
of light from the object is refracted by the 
surface. Jt will be seen subsequently that one 
of the essential requirements of a high-power 
microscope object-glass, is that it should 
collect a very large angle of light from every 
point of the object, and consequently the 
correction of this error is a matter requiring 
more attention than any other in microscope 
construction. 

If two spherical surfaces forming a lens 
be used, this defect will exist at each 
surface. In certain shapes of lenses the two 
surfaces acting in the same manner exag¬ 
gerate the defect. In other shapes they 
balance each other to some extent, but no 
single lens of two surfaces can be ipade even 
approximately free from the defect with any 
known refracting medium. 

Thus the shape of a lens has a great effect 
on the amount of spherical aberration. The 
diagram (Fig. 29) shows a series of lenses all of 
the same focus, but of different shapes, and 


having consequently very different amounts of 
spherical aberration. The same method of cor¬ 
rection may be adopted, as in achromatism, of 
making a powerful positive lens and partially 
neutralising it with a negative lens, which, 
although it has a lower power, has greater 
relative aberration, due to its different shape, 
and thus neutralises the error of the more 
powerful positive lens. 

The method of correcting achromatism is 
by making the foci of a positive and negative 
lens in a certain definite ratio, but the lenses 
may be of any shape. The method of cor¬ 
recting spherical aberration is by making the 
shapes of the lenses of suitable form, thus it 
is possible simultaneously to correct these two 
errors by a pair of thin lenses placed close 
together, the colour correction being in no 
way antagonistic to the correction of the 
spherical aberration. But as with achro¬ 
matism so with spherical aberration, complete 


Fig. 30. 



correction is only obtained with very great 
difficulty. 

When the central rays are brought to 
the same point on the axis as those of the 
edge it does not at all follow that the inter¬ 
mediate zone of the lens is also focussing the 
light to that point (Fig. 30) ; a residual 
called zonal aberration remains, whicli, to 
c^se of the microscope, is oiie of the most 
serious difficulties to be overcome, because 
the aperture of a microscope object-glass is so 
large compared with its short focus. The full 
correction is obtained by using more than two 
lenses with suitable shapes, five, six, and even 
ten lenses being sometimes required, but the 
entire correction of the spherical aberration 
error, being a question of elaborate arrange¬ 
ment of the shapes and distances apart, can¬ 
not be followed in detail. 

The means of correcting a lens system so 
that all light coming from one point on the 
axis shall be refracted to another exact point 
on the axis has been now considered. Let us 
suppose that by the methods explained we 
have eliminated the central colour aberration 
and the central spherical aberration from a 
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lens combination. It might be expected that 
for small areas close to the axis such a lens 
system would produce reasonably perfect 
images. This is, however, by no means 
necessarily the case, and the next diagram 
(Fig. 31) w'ill illustrate the way in which a 
lens system may give a perfect image of a 
point which is exactly upon the axis, but a 
very bad image of a point which is even to the 
slightest extent away from the axis. 

Suppose that a lens that is corrected for 
central spherical aberration is split up into 
several portions A, H, c, D, one for each zone 
of the lens, and that each portion is repre¬ 
sented by a separate small lens, it is evident 


difference in the two methods will be evident 
when we remember that the size of an image 
formed by a lens depends upon its focal power, 
and therefore in Fig. 31 (2) the image of the ob¬ 
ject formed by the lens D will be much larger 
than the image formed by the lens A, in fact, 
almost twice the size. The effect of this will 
be confusion in the picture, a number of 
images of different sizes overlapping one 
another. The exact point in the centre may 
be correct, but the slightest fraction away 
from the axis, and all is fuzzy and indistinct. 
There is not even a small area where a good 
image will be formed, but only one exact point. 
The case illustrated in Fig. 31 (i) is much 
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that there are many ways of so compounding 
a scries of small lenses that all the light from 
X will arrive atx'. Fig. 31 (i) shows a method 
in which all the lenses are above one another. 

31 (2) shows a method in whch the lens nis 
someway to the right of lens a. Both these 
arrangements may be made to give a perfect 
correction for central spherical aberration, but 
it is evident that in the arrangement in Fig 31 
(i)the lens D must have a longer focus than the 
lens A, as the distance r> x is longer than the 
distance A x but to only a slight extent, whilst 
in the second arrangement the lens D must 
be of much longer focus than the lens A. 

“^The central spherical aberratioti is cor¬ 
rected in beth these figures, but by different 
methods; and we should not expect to find 
exactly the same results produced. The 


better in this respect, because the lens D is not 
much longer in focus than the lens A, but the 
defect exists even there. 

, To produce even a small image of good 
quality, each of the lenses, A, H, c, T), must 
have the same focal length, so that each will 
give the same size image, and if this is so, 
each lens must be placed at the same distance 
from X, as shown at Fig. 31 (3), so that the 
distances, A x. Hi x, Cj x, j:>i x, are all equal; in 
fact, the refraction must all take place as from 
a circular 4 ine, with its centre at x, but it will 
be observed that for this purpose to be attained 
the lenses should also be placed at A, H2, C2,1)2 
Fig, 31 (3), on a circle, with the point x' as its 
centre, in order that they may also be at equal 
distances from the image x', because, as seen 
in the first lecture, the relative size of object 
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and image depends on their relative distances 
from the lens. Suppose an optical system of 
lenses to be made which has the properties 
which satisfy the Gauss plane condition, in 
which the light behaved as though at the point 
ih (Fig. 31, 3), there was an equivalent lens to 
receive the light, which jumped to D,. to dis¬ 
charge it, and suppose at Ci and Hi the light 
behaved as though the equivalent lens jumped 
to the positions Cy and This optical system 
would fulfil the condition that is required to give 
perfect image formation for a small area of the 
centre of the picture, namely, all the rays 
would form images of the same size. In fact, 
to make a perfect image-forming apparatus of 
this nature, the equivalent planes of Gauss 
must l)e made spherical surfaces, with the 
object and image as their centres. It will be 
observed that a property possessed by rays of 
light which are refracted by such a system, is 
that the sines of their incident and refracted 
angles with the axis, are equal to a constant 
quantity, and that constant quantity is the mag¬ 
nifying power of the system, because it repre¬ 
sents the relative distances of object and image 

sin ^ _ A X this condition which has 

sm e AX. 

to be complied with in order to form a perfect 
image at the centre of the picture, is generally 
called the “sine condition.” This condition 
was first proved theoretically by Helmholtz, by 
photometry, and by Abbe, by Fermat’s least 
time principle (I am demonstrating it here, by 
a simple* geometrical proof), but before this, 
Frauenhofer had shown the necessity of it for 
constructing telescope object - glasses, and 
Lister had shown, in 1830, the means of 
arriving at this important correction in the 
manufacture of microscope object-glasses. He 
called the defect which arises when it is not cor¬ 
rected, coma, a term which, .strictly speaking, 
describes the defect, although it is now more 
generally applied to a similar defect at the edge 
of the picture. For twenty years alter the date 
when Lister, improving upon the purely hap¬ 
hazard methods of Chevalier and Arnici, had 
shown how aplanatic microscope object-glasses 
could be made, the Lister formula lenses 
were considered the best in the world, and this 
was due to the fact that by the elimination 
of the comet form tails known by the name of 
coma, which existed in images of points of 
light which were pictured near to, but not 
absolutely, in the centre of the field, the so- 
called sine condition was satisfied. Too little 
attention has been given by recent writers to 
the work of Lister. He discovered the two 
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spherically correct foci of a lens, one of which 
was over and the other under-corrected for the 
sine condition, and showed how, by making use 
of the over-corrected focus of one lens with 
the under-corrected focus of the second lens, 
coma could be eliminated. 

This explains the third important cor¬ 
rection that has to be made in micro¬ 
scope object-glasses, namely, the sine con¬ 
dition. If a large picture is required, if for 
instance, a photograph is to be taken to in¬ 
clude a view that subtends, say 60 degrees, it 
can be shown that the optical instrument, to 
project such a picture without distortion and 
with good definition at the edge of the field, 
must be made so that it fulfils the condition of 
the Gauss equivalent planes, and that those 
planes must bo flat and not spherical surfaces. 
In this case the angles of the incident and 
their refracted rays with the axis are in the 
ratios of their tangents, and not of their sines. 
Thus it would appear that if a picture is to be 
absolutely sharp in the centre, it will not be 
absolutely sharp and fn‘e from distortion at 
the edges, and this is the case; but the 
difference between the sine and the tangent is 
a negligible quantity for small angles, and, 
therefore, if moderate cones of light from each 
point of the object are used, the two conditions 
can be simultaneously satisfied. This is the 
case with photographic lenses, the half cones 
of light received from each point of the object 
being seldom more than five or six degrees. 
High power microscope lenses, however, often 
admit cones with a semi-aperture of 75 de¬ 
grees, and the sine condition must be satisfied 
in order that perfect central definition may be 
obtained. This is imperative, because the 
great magnifying power makes the absolute 
perfection of the image a necessity, conse¬ 
quently the definition at the extreme edge of 
the field of a high-power object-glass is some¬ 
what sacrificed for the benefit of central 
definition. It is, however, interesting to 
observe that when the tangent condition of 
the flat equivalent planes is satisfied, instead 
of the sine condition with the spherica' 
equivalent planes, the result in the centre of 
the field is not far from correct, and is far 
superior to that which is frequently obtained 
with lenses which, though corrected for 
central spherical aberration, are not corrected 
for either the sine or tangent condition. 
Fig. 32 shows a lens which is corrected for the 
chromatic aberration and for central spherical 
aberration, but the central ray emerging fr.im 
A to x' is met by an edge ray emerging from 
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j) to x'. The'latter marginal rays will evidently 
give a great deal larger image of the object 
than the central, and the fuzziness of the 
picture, even close to the centre of the held, 
will be marked. The Gauss surface of this 
lens may be considered as a curve drawn 
through A and D, whereas if the tangent con¬ 
dition had been satisfied it would be a plane 
T T, and if the sine condition had been satis- 


the manner previously described, but the 
equivalent planes for different coloured light 
are not in the same position and, therefore, 
although all coloured light has the same focal 
length, it does not meet at one point on the 
axis. In Fig. 33 (2) the foci of the lenses 
have been slightly changed, so that all the 
light meets at a point on the axis ; but in this 
case the focal length of different colours is 


Fro. 32. 



fied it would bo a spherical surface s s, 
showing that there are many worse things in 
an optical instrument than to have the tangent 
condition satisfied. 

The colour correction must also be investi¬ 
gated from this same point of view. The 
method of making a corrected lens in such a 
way that different coloured light from a point 
on the axis will converge to another point has 


Fig. 33. 



been explained, but will the sizes of the 
different coloured pictures formed by such a 
lens be equal and therefore be exactly super¬ 
imposed, or will they be different and over¬ 
lapped because, if the latter is the case, the 
same error will exist that, except for the exact 
centre, there will be coloured fringes which 
spoil the definition of the picture. Fig. 33 (i) 
iiehows a pair of lenses whose focal lengths are 
in the same ratio as the dispersion of the two 
glasses, 'and consequently all coloured light 
ha^ the same focal length. It is corrected in 


different, and the sizes of the different coloured 
images will not be the same. It is therefore 
evident that for good colour correction some¬ 
thing more than equality in focal length is 
necessary; the position of the different equiva¬ 
lent planes must also be the same. In the 
last lecture we saw that the position of 
the equivalent planes was influenced very 
largely by the shapes of the lenses, and thus, 
in order to make a perfect colour correction, 
the lenses, in addition to having their foci in 
the correct ratio according to the dispersion of 
the glass, must also have particular shapes so 
that the equivalent planes of the compound 
lens may be the same for all colours. 

We have now glanced at the most important 
corrections which must be made in order to 
construct a good microscope object-glass. 
Time will not allow of the consideration of 
some of the minor points, and it must not be 
supposed that the question of optical correc¬ 
tions in general has been adequately outlined 
in the above remarks. Other corrections are 
necessary in optical instruments which deal 
with pictures formed by oblique beams of light, 
but the microscope is confined to producing 
the most perfect possible pictures by means of 
wide angle bundles of rays in a small field of 
view. Oblique corrections therefore need not 
detain us, it has already been shown that they 
cannot be entirely satisfied at the same time as 
the central, and wath the microscope the per¬ 
fection of the central part of the image is 
*of such importance that nothing must be 
attempted that will prevent the realisation of 
this to the fullest degree. The above errors, 
and their method of correction, may be 
summarised:— 
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1. Equal Chromatic Focal Length. Correc¬ 
tion—Ratio of foci of component lenses. 

2. Identical Position of Chromatic Gauss 
planes or surfaces. Correction—Shapes of 
component lenses. 

3. Central Spherical Aberration. Correc. 
tion—Shapes of component lenses and their 
distances apart. 

4. Spherical Gauss Surfaces, sine condition. 
Correction—Shapes of component lenses and 
their distances apart. 

5. Zonal Aberration. Correction—Shapes 
of component lenses and their distances apart. 

Now, if there were only one method of cor¬ 
recting each of these errors, it would be im¬ 
possible to correct all at one time, but as there 
are several methods of correcting each defect, 


faction of this condition immediately fixes the 
relative focal lengths of the component lenses. 
This, however, is not quite as fixed a matter as 
has been stated, because the thickness of the 
lenses and their distances apart has consider¬ 
able influence, and a second method of solving 
the problem can be found when thick lenses at 
different distances are used ; thus there are 
two methods of making this correction. The 
other four corrections are al) dependent on the 
shapes of the lense;s, whilst their foci, or their 
foci thickness and separation combined, are 
kept at the correct ratio for satisfying the condi¬ 
tion No. I. The number of methods of making 
these corrections is quite unlimited, depending 
upon the number of lenses employed to make 
the complete object-glass. The larger the 


Fig. 34. 



the problem of correcting them all in one 
system of lenses is rendered possible. Suppose 
one desired to have some one object from 
which one could cut slices to illustrate the 
shape of a circle, a triangle, an ellipse and 
parabola. If a circle could be only cut from 
a ball, and an ellipse from an egg, and so on, 
no one object would provide the necessary 
slices, but a circle can be produced in several 
w^ays by a section of a ball, a cylinder, an 
ellipsoid, a parabola, and for this reason an 
object can be found that will produce all the 
above shapes. Thus slices, all cut from a 
cone, will give a circle, a triangle, an 
ellipse, and a parabola. In the same way, 
the task of correcting a lens system for 
five different errors is made possible, because 
there are several methods by means of which 
each individual defect may be cured. The 
correction No. i for equal chromatic focal 
lengths is the one that has the fewest methods 
of solving, as it has been seen that the satis- 


number of lenses the greater is the possibility 
of making different combinations of correct 
shapes ; thus, for the correction of each defect 
that method may be selected which is not 
antagonistic to the correction of all the other 
errors. It is advisable to make the lenses as 
few as possible, because each extra lens intro¬ 
duces chances of error in manufacture and stops 
light by absorption and reflection. It is evident 
that the corrections must be much more perfect 
as soon as high magnifying power is used, 
and are much more difficult when large angle 
bundles of light are admitted from each point of 
the object. It will be shown in the next lecture 
that it is necessary with high magnifying power 
to admit wide angle pencils of light, and thus 
although low power lenses can be made w'ith a 
few components, high power lenses must be 
constructed of a number. The above dia¬ 
gram, Fig. 34, displays a typical series of 
object-glasses, ranging from a 3 inch to m 
I-18 inch, the low powers having from 3 to 4 
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lenses while the hi^^her powers have from 6 to colleagues—and the image produced by the 
10 components. The best achromatic i-i2th object-glass of the microscope, which is 
oil immersion object-glasses of about 1-3 N.A. collected and examined by an eyepiece, leaves 
have generally six lenses, and that is the little to be desired. 

smallest number with which a perfect object- It is now well to examine the eyepiece, 
glass with so large an angle has at present as when we have corrected our object-glass 
been made. I say at present because recent so that the main image is perfect in the 
advances in photographic optics have shown supplementary magnification that is em- 
such unexpected results attendant upon the use ployed to enlarge this picture, no deteriora- 
of separated lenses that it would be a mistake tion must take place. The eyepiece most 
to assume that there are not similar possi- frequently employed in the modern microscope 
bilities in microscopic optics. We hear much is the Huygenian eyepiece, consisting of two 
nowadays of the superiority of foreign nations piano convex lenses separated by a consider- 

Fig. 35. 


V 



V' 


in optical invention that it may be worth re- able interval. Its advantage in giving a large 
calling the fact that Lister was the first to field of view in connection with moderate-sized 
show how to correct the sine condition in the lenses was discussed in the last lecture, but it 
microscope object-glass, and Dennis Taylor has a further very interesting feature, as it 
was the first to show the method of making shows a different method of making cor- 
full use of separated lenses in the photographic rections for aberrations. Ihis eyepiece is 
objective. The self-depreciation of English- practically free from central colour aberrations 
men as to the work of their own countrymen when used in connection with an object glass, 
has no sufficient justification in the realms of The usual method of correcting a lens for 
optical instrument making. The two instances colour has been explained as requiring a 
above cited show originality which has re- negative lens that has great influence on 
ceived far more appreciation in foreign coun- colour combined with a positive lens which 
tries than at home. has small influence on colour, so that the 

In the author’s opinion there is a chance of negative lens, while entirely neutralising the 
simplification in the construction of high power colour error, only partially neutralises the 
microscope object-glasses, though it is perhaps refracting power of the positive lens. The 
doubtful whether any great improvement in Huygenian eyepiece, however, consists of two 
their corrections can be made. The modern uncorrected positive lenses, both of which are 
microscope object-glass has reached a tech- made of glass which has the same influence 
nical perfection that would .be difficult to on colour. The correction is curious, and to 
surpass-^thanks in great measure to the understand it thoroughly we must remember 
magnificent work of Professor Abbe and his that there are two chromatic corrections. 
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1. Equal focal lengths for different colours, 
so that the sizes of the coloured pictures may 
be the same. 

2. Equality of position of the Gauss equiva¬ 
lent planes referring to different coloured light, 
so that the position of the images may be at 
the same point. 

If, as with an object-glass, an actual image 
is formed in space, both these errors must be 
corrected, but with an eyepiece which gives a 
virtual image the latter condition need not be 
considered, as will be seen from Fig. 35. The 
violet image may exist at v v', and the red 
image may exist at R R', two totally different 
positions, and yet if both these images lie 
anywhere along the lines H v and H v', their 
■pictures will be super-imposed, and no indis¬ 
tinctness will be caused by their being situated 
at different positions. They will be the same 
angular size, and will lie on the lines H v and 
It V', provided the total eyepiece has equal 
focal lengths for different colours. Therefore, 
the first condition of equal focal lengths only 
need be satisfied. 

Fig. 36. 


B 



It is evident from a diagram, that a pair 
of uncorrected positive lenses could not pro¬ 
duce the different coloured images at the same 
point. The lens, H (Fig. 36) will produce a 
picture of the point A, by means of the red 
rays at R, and by means of the violet ray 
at V, closer to it.* 

Now, consider a second lens, C, forming a 
perfect image at A' ; in order to do this, the 
upper half, representing the violet light is, as 
before, a more powerful lens than the lowei 
half, and the violet image if it is to focus to A', 
must start from v', and the red from R', the 
very reverse positions to those in which they 
actually exist after having passed through the 
first lens. Thus a pair of positive lenses will 
not produce the images in the same position, 

* '1 o illustrate the fact that a lens produces a greater 
effect on the violet than the red light, it is drawn as a more 
powerfully curved lens in the upper half of the diagram, than 
in the lower. 


and it has been shown that with a virtual 
image as seen in the microscope, this is not 
necessary. How then can the chromatic focal 
lengths be the same, if the positions of the 
foci themselves are diif(^rent ? Focal length is 
a measurement of a distance, the distance 
from the focus to the equivalent plane. If the 
different coloured foci, which are the points at 
one end of this distance, are different, the 
different coloured equivalent planes, which are 
at the other end, must be different to a similar 
extent, and the focal lengths can then be the 
same. 


Fig. 37. 



That is exactly what happens in a Huy- 
genian eyepiece. E v (Fig. 37) is the posi¬ 
tion of the second equivalent plane for violet 
light, Fv is the focus, Er is the red equiva¬ 
lent plane, F r the focus, and the violet focal 
length, F' v, E' V, is equal to the red focal length, 
F'r, E'r. 

There is an advantage in this kind of cor¬ 
rection when used in combination with a 
microscope object-glass, in that it allows of 
two different methods of making a perfect 
microscope. The object-glass may be abso¬ 
lutely corrected in itself and throw a perfect 
image into the eyepiece. The eyepiece then 
produces the different coloured images of 
exactly the same size, but at slightly different 
positions, which are, however, as described, 
superimposed in the eye, or the object-glass 
may be made so that it gives its different 
coloured images of the same size, but at 
slightly different positions, which error is 
corrected by the eyepiece. Fig. 38 (i) shows 
the first method when the object-glass has its 
focal lengths equal for different colours, and 
also its equivalent planes, and a perfect and 
superimposed image is thrown into the eye¬ 
piece at i>, the eyepiece R l) then produces 
virtual images, R R' and v which are in 
different positions, but these, however, are 
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superimposed in the eye. Fig. 38 (2) shows here be emphasised that the data given in ordi- 

an object-glass which has equal focal lengths nary text-books should not be used as a basis for 

for diffe^rent colours, but in which the equiva- accurate investigations of eyepieces. The 

lent planes are not in the same position, and Huygenian eyepiece is there given as having 

thus the violet image is thrown into the lenses with focal lengths of 3 to i, with a 

Fig. 38. 


V 



eyepiece at v and the red at K, just the separation of 2. The eyepieces by one of the 

positions which are required to enable the final largest English microscope makers are more 

images to be produced at the same place. It nearly 2 to i, with a separation of i' 6 . The 

will be seen that this error of position in the equi- error of spherical aberration is also corrected 

valent planes of the object-glass, is of the nature ^ 1411 virAntran AimniAnA Knf in Avr»inininty fhp 


Fig. 39. 
A 



of an uncorrected lens, the violet plane being to principle the Gauss equivalent planes cannot 
the right of the red, and thus the task of cor- be used. They do not apply to anything but 
meeting an object-glass is rendered somewhat the central rays, except in the corrected system, 
easier. As a matter of practice* a compromise is The exact explanation is best displayed by 
the usual method employed and an object-glass mathematical formulae, but the method can 
is generally slightly out of correction. It may be illustrated (Fig. 39). Suppose parallel 
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light to be entering the lens A the edge rays 
will be tocussed to K, nearer to the lens than 
the central rays which focus to C. Nbw con¬ 
sider a second lens, n ; in order to emit a 
parallel beam the edge rays must enter from 
F/, and the central rays from c', which i^the 
reverse of the position in which they are 
placed by the first lens A, thus for parallel 
rays this system would not be corrected, but 
would be worse than a single lens, but if the 
light is coming into the lens A' converg¬ 
ing to a point J), which is the case in the 
microscope, a reverse aberration takes place 
and the central rays go to c", nearer the lens 
than the edge rays which meet at K". 

It is evident that under these conditions the 
lenses, A' and u, combined together will neutra¬ 
lise the aberration if they are constructed in 
the right proportions. The intermediate image 
produced by the lens, \, is incorrect and fu/zy 
to exactly the extent that tht! image would 
be if formed by the lens, n, with the light 
going through it in an opposite direction, 
and thus acting together a perfect image is 
formed. 

The corrections of the rays which pass 
oblirjuely through a lens have in the case of the 
object-glass been disregarded because the field 
of view of the object-glass is small; it is evident 
that in the eyepiece this is not the case and 
they cannot be disregarded. 1 prefer, how¬ 
ever, at this moment only, to mention that the 
oblique errors are approximately corrected in 
a Huygenian eyepiece. My brother and 1 
recently described a photographic lens in 
which the astigmatic oblique corrections have 
been accomplished with practical perfection 
although the theoretical convention necessary 
for this correction has been outraged. There¬ 
fore I will not attempt to discuss the recog¬ 
nised theory, which although probably partially 
correct, does not completely explain the 
requirements for separated lenses such as an 
eyepiece. 

In the space of one lecture it is impossible 
to describe the more refined corrections 
required in an object-glass, such as the 
spherical aberrations for different colours, the 
sine correction for different colours, c'tc., nor 
is it possible to discuss the relative merits of 
the orthoscopic, compensating, solid, or Rams- 
den eyepieces ; all that has been attempted has 
been to show the general principles upon which 
the microscope built up of simple lenses as 
described in the first lecture is transformed 
into an instrument which produces more 
perfect images. 


HOME INDUSTRIES. 

CapitalLabour^ and Conciliation .—Among the 
most encouraging of the industrial facts of 1907 was 
the progress of conciliation, a growing tendency t6 
settle trade disputes not by the crude methods of a 
strike, but by conferences suggested and carried 
through with a strong desire to reach agreement. 
Not for many years past have so many labour troubles 
threatened; but only once, in the case of Belfast, was 
there a serious strike, and even then, although the 
strike in the carrying trades was attended by serious 
rioting, work was not suspended for any great length 
of time. The most serious threatened strike of recent 
years came from the railway servants, who demanded 
the “ recognition ” of their union officials, and im¬ 
proved conditions of service. But even here, although 
the dispute went far, and at one time it looked as if a 
good many, perhaps the majority, of the men would 
go on strike, the spirit of conciliation prevailed, and 
masters and men accepted a scheme of Conciliation 
Boards to consider all questions of wages and hours, 
with reference to an independent arbitrator in the 
event of the parties failing to arrive at an agreement. 
The settlement effected is for six years, and can only 
be terminated by one of the parties giving twelve 
months’ notice. Hardly less serious was the threat¬ 
ened strike m the cotton trade, perhaps the most 
highly organised, both on the side of employers and 
employed, of our gieat industries. For a number of 
years, masters and men in this industry have settled 
their disputes by mutual conference, but in the 
autumn it looked as if there was to be war between 
them. Happily, and largely due to the timely 
intervention of the President of the Board of 
Trade, the disputants were induced to come 
together and accept a basis of settlement. In 
other directions the same spirit of conciliation has 
been visible, and it is peimissible to hope that 1908 
will see a continuance and growth of this spirit, so 
necessary to the prosperity of employers and em¬ 
ployed. It may well be that in 1908 workmen will be 
asked for greater sacrifices than in the past year, which 
in the leading industries was one of abounding pros¬ 
perity. There is a general impression that, although 
the trade boom in many of the staple industries has 
not yet quite spent itself, reaction, quickened by the 
recent financial crisis in the United States, is near at 
hand. Be that as it may, 1907 has been a red-letter 
year for workmen and employers in many great 
industries, and in none more so than in the coal trade, 
where wages have reached the highest point since the 
close of the South African war. The miners of the 
federated districts of England and North Wales began 
1907 with a new agreement, signed for three years, 
with a minimum wage of 37J per cent., and a 
maximum wage of 60 per cent, above the standard 
wage of 1888 ; and Lord James of Hereford’s recent 
award brings wages up to the maximum standard. In 
the South Wales coalfield wages have advanced 
22J per cent., and are now at the maximum of 60 per 
cent., whilst in Scotland wages are now 87^ per cent. 
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above the standard, the increases obtained during the 
past year amounting to 47J per cent., whilst in 
Durham the wages of miners are 53J percent, above 
the basis, and in Northumberland to 47J per cent, 
above it. 

Building Societies. — The annual returns issued 
by the Chief Registrar of Friendly Societies shows 
that these societies are making steady headway. 
Taking incorporated and unincorporated societies to¬ 
gether the return shows that during the last finan¬ 
cial year the income amounted to ;^’43,219.548, as 
against 38,729,009 in the previous year; while the 
amount advanced on mortgage was ;^9,193,221, as 
against j^9.589,864 in the previous year. These 
figures show that the building societies of the United 
Kingdom are, as a whole, in a flourishing condition, 
and although now and again there is malversation of 
funds by dishonest secretaries, such instances of dis¬ 
honesty are rare. The societies have done and are 
doing excellent work in encouraging thrift, and 
enabling artisans and other persons of moderate 
means to become the owners of the houses they live 
in upon favourable terms, at little more, and in some 
cases even less annual cost than the rents they worrld 
have had to pay if the societies had not been there to 
help them. The building societies represent one 
only of the three great groups of provident societies 
with which the Chief Registrar of Friendly Societies 
is concerned, and the larger friendly societies and 
co-operative societies offer members facilities for 
becoming owners of their own houses upon terms 
which were formerly practically restricted to building 
societies. Life insurance companies are entering into 
competition, but the Chief Registrar’s figures show 
that, notwithstanding the keenness of competition, 
these societies are holding their own. 

The Australian Tariff, — The new Australian 
tariff, so important in its effect upon many Home 
Industries, remains on many points not very intel¬ 
ligible notwithstanding close study of its provisions. 
For example, the cables reported that a 15 per cent, 
tax (lo per cent, preferential) had been laid on cotton 
yarns. This is a fact but later details show a quali¬ 
fication of the fact. Entered as a ** minor ” article 
for the manufacture of cordage cotton yarn may be 
admitted free. In the shape of sewing or household 
thread it will escape duty under another heading. 
The point is what the tariff makers are discriminating 
against or trying to raise revenue from. If from 
weaving yam there is no cotton industry to protect, 
and the duty will prevent the development of a weav¬ 
ing industry. So with 10 per cent, taxes on jute, 
hemp, and flax yams, and 5 per cent, on wool yams. 
It is now said that no rebate of duty is to be given 
on piece goods imported for use in making motor 
waterproof clothing. No doubt before long un- 
certaintkB will be resolved and a clear idea got of the 
tariff as a wllole, but at present there is still a good 


deal of doubt as to what some of its provisions mean 
or how they will work. 
y 

Farmers and Wheat Suppliei>,—Y2xmtx^ who can 
afford to hold their wheat aie likely to be considerable 
gainers from rise in quotations. As was anticipated 
the financial crisis in the United States has had the 
effect of forcing sales not only in that country, but in 
Canada, with the result that prices have been com¬ 
paratively low. But already there is recovery, and it 
is difficult to avoid the conclusion that prices must be 
much highei before the winter is over. With the 
possible exception of the Argentine Republic, the 
wheat crop in all the wheat-exporting countries is 
below the average. The wheat crop in the United 
States, according to official figures, amounts Ibis year 
to 79,000,000 qrs. against 92,000,000 qrs. in 1906. 
The normal home requirements of the United States 
are, roughly, 72,000,000 qrs., so that this year the 
surplus for export is not much over 7,000,000 qrs., 
but between July and December about 12,000,000 qrs. 
were exported, so that already reserve stocks have 
been drawn upon to the extent of about 5,000,000 
qrs. In Canada the official estimate of this year’s 
crop is 10,610,000 qis. against 15,521,000 qrs. last 
5^ear, Canadian home requirements being about 
8,000,000 qrs., whilst the wheat exports since Sep¬ 
tember have been exceptionally large, so that theie 
will be very little left for export after this month, and 
we must look elsewhere than to America for large 
supplies. Usually the shortage in one country is 
made up by surplus in others, but with the possible 
exception named above this is not the case this year. 
Of late years we have looked to Russia for large 
wheat exports, but the last crop is officially estimated 
at 63,352,000 qrs. as compared with 79,235,000 
qrs. in the preceding year, and, taking the last 
five years, an average crop of 75,500,000 qrs. The 
average home requirements of Russia are put at 
about 58,000,000 qrs. per annum, which leaves a 
surplus for export this year of something under 
6,000,000 qrs., but the exports from Russia since 
August 1st, exceed 5,000,000 qrs., so that little can 
be expected in the coming months from that country. 
The position is even worse in India, which, in 1904, 
sent us 25,500,000 qrs., and in 1905, 22,800,000 qrs. 
Hardly any rain has fallen in Northern India, which 
is the granary of India, and cabled reports received 
last week estimate the area sown in the Punjab at 
only 5,000,000 acres as against 9,070,000 acres in 
1^6. Nor is the Commonwealth likely to do any¬ 
thing towards making up the deficit in America, 
Russia, and India. The total yield is estimated at 
about 45,000,000 bushels as compared with 66,000,000 
bushels in 1906. Consequently a falling off in exports 
of about 20,000,000 bushels may be expected. In 
Roumania, which in past years has sent us consider- 
able quantities of wheat, last year’s crop was only 
5,300^000 qrs. as against 13,600,000 qrs. in 1906. 
The surplus for export is put at a little over 3,000,000 
qrs,, of which two-thirds has already been exported. 
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There remains only the Argentine Republic. Happily 
crop reports have been favourable, and we may look 
for large exports from that country, but it is the only 
one, and under the circumstances described it seems 
safe to say that the price of wheat will rise before the 
winter is over, always assuming that American and 
other reserves carried forward from last year’s crops 
are not much larger than is generally estimated. 

Calcium Carbide, —Cheap water-power is an in- 
despensable condition in the manufacture of calcium 
carbide, and Norway, where cheap water-power is 
obtainable, has hitherto supplied most of the calcium 
carbide used in this country with acetylene lamps. 
But soon the article will be manufactured in York¬ 
shire, at works adjoining the Yorkshire Electric Power 
Company’s generating station near Dewsbury. The 
company’s mains will provide the necessary light and 
the several thousands of horse-power required for the 
manufacture of the carbide, at a price which, it is 
claimed, will com])ete successfully with the cheap 
water-power obtainable abroad. The works are ex¬ 
pected to be in full operation in the early part of the 
present year. 

hire Insurance and Earthquake^i.—'l.'^^ .»*haip ex¬ 
perience taught by the San Francisco and Kingston 
fires has resulted in Biitish fire insurance offices undei 
the tarifl agreeing upon special “ earthquake clauses,” 
the chief of which is as follows :—“ In consideration 
of the payment by the insuied to the company of 
^ - s. - d. additional premium the company agrees, not¬ 
withstanding what is stated in the printed conditions 
of the policy to the contraiy, that this insurance 
covers loss or damage occasioned by fire during or in 
consequence of an earthquake. It is agreed that in 
every case of loss or damage the insured must piove 
to the satisfaction of the company that no part of the 
loss or damage claimed for was caused otherwFe 
than by fire.” In all cases where the insurance is 
not subject to average there will be an additional 
clause declaring that the principle of average shall 
apply to loss or damage caused by fire during or in 
consequence of an earthquake. A schedule has been 
prepared fixing rates for “earthquake risk” in all 
parts of the world except the United States and 
Canada. In this connection some remarkable figures 
compiled by the New York yournal of Commerce 
may be noted. They show that deducting conflagra¬ 
tion losses in 1904 and 1906, and taking eleven 
months of five past years, 1907 exceeded the average 
by more than 830,000,000, the average of 1903 to 
1907 being only #166,367,000, while in 1907 the fire 
loss was 8199,887,000, a 16 per cent, increase. 

Colour Manufacturers, —The new patent law 
requiring the production of patented articles in 
English works is having the anticipated effect in 
bringing German colour manufacturers to this 
country. The directors of Meister Lucius and 
Briining, of Hoehst, have intimated their decision to 


commence manufacturing in England, and have made 
arrangements for the erection of a plant here, and it 
is expected that other German colour manufacturing 
companies will follow suit. It is thought not 
unlikely, in view of the policy of combination which 
has been such a marked feature in the German colour 
industry, that there will be similar joint action on 
the part of German colour companies in England, 
and that one or two works here will be used for all 
the leading German colour manufacturers. 


MEETINGS OF THE SOCIETY. 

Ordinary Meeiings. 
Wednesday evenings, at 8 o’clock :— 
January 15.—“ Screen-Plate Processes of Colour 
Photography.” By C. E. Kenneth Mees, D.Sc., 
F.C.S. » 

January 22.—“ Siam and its People.” By 
Harry Hillman. 

Dates to be hereafter announced :— 

“ The Problem of Road Construction, with a View 
to Present and Future Requirements.” By H. S 
Hele-Shaw, LL.D., F.R.S., and Douglas 
Mackenzie. 

“ Recent Improvements in Decorators’ Materials.” 
By A. S. Jennings. 

“ The Underground Water Supplies of the Thames 
Basin.” By C1.AYTON Beadle. 

“ Industrial Entomology : the Economic Import¬ 
ance of a Study of Insect Life.” By F, Martin 
Duncan. 

“ Modern Dairy Practice.” By Loudon M. 
Douglas. 

“ War Balloons.” By Auguste E. Gaudron. 

“ The Application of Science to Foundry Work.” 
By Robert Buchanan (President, Stafl'ordshire 
Iron and Steel Institute). 

“ The Law of Treasure Trove.” By William 
Martin, M.A., LL.D. 

“The Use of Reinforced Concrete in Engineering 
and Architectural Construction in America.” By 
Ernest R. Matthews, F.R.S.E., Assoc.M.Inst. 

C.E. 

“The Gramophone and the Mechanical Recording 
and Reproduction of Musical Sounds.” By Lovell 
N. Reddie. 

“ The New Patent Act.” By John William 
Gordon. 


Indian Section. 

Thursday afternoons, at 4.30 o’clock 
January lO. —“Indian Agriculture.” By 
Henry Staveley Lawrence, I.C.S., Director of 
Agriculture, Bombay. 

February,I3.— “ The New ‘ Imperial Gazetteer of 
India.’ ” By Richard Burn, I.C.S. (To be re.id 
by William Foster.) 
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March 12.—“ Progress of Native States during 
the past Forty Years.” By Sir David W. K. Barr, 
K.C.S,I.,/Vice-President of the Council of India. 

April 30.—** Reminiscences of Indian Life.” By 
the Right Hon. Lord Lamington, G.C.M.G., 
G.C.I.E., late Govembr of Bombay. 

May 21.—“The United Provinces of Agra and 
Oudh.” By Sir James John Digges La Touche, 
K.C.S.I., Member of the Council of India and late 
Lieutenant-Governor of the United Provinces. 


Colonial Section. 

Tuesday afternoons, at 4.30 o’clock :— 

January 28.—“The Development of Colonial 
Self-Government in the Nineteenth Century.” By A. 
Berriedale Keith, M.A., B.C.L., M.R.A.S. 

February 25. — “ Irrigation in Egypt undei 
British Direction.” By Sir Hanbury Brown, 
K.C.M.G. 

March 24.—“The Mineral Resources of Western 
Australia.” By the Hon. C. H. Rason, Agent- 
General for Western Australia. 

April —“The Imperial Problem of Asiatic 

Immigiation.” By Richard Jkbh. 


Applied Art Section. 

Tuesday evenings, at 8 o’clock :— 

January 21. —“ Developments in the Art of 
Jewellery.” By Mrs. Hadau'av. 

February 18.—“ Banners.” By George W. 
Eve. Walter Crane, R.W.S., will preside. 

March 31. —“Enamel Portraits.” By Cyril 
Davenport, F.S.A. Sir Hubert von Hkrkomer, 
C.V.O., R.A., will preside. 

April 28.—“Lace as a Modem Industry.” By 
Miss Isemongrr. 

May 26.— 


Cantor Lectures. 

Monday evenings, at 8 o’clock :— 

Henry Hardinge Cunynghame, C.B., 
“ The Theory and Practice of Clock Making.” 
Six Lectures. 

January 20, 27, February 3, 10, 17, 24. 


Shaw Lectures on Industrial Hygiene. 

February “The Hygiene of the Potterj^ 
Tnide.” By William Burton, F.C.S., Chairman 
of the Joint Committee of Pottery Manufacturers of 
Gleat Britain. 

28.—“The Removal of Dust and 
Fumes In FiUitories.” By John Scott Haldane, 
(Edin.), F.R.$. 


Howard Lecti^res. 

Thursday evenings, at 8 o’clock :— 

. H. S. Hele-Shaw, LL.D., F.R.S., ” The 
Navigation of the Air.” Three Lectures. 
March iQ, 26, April 2. 


MEETINGS FOR THE ENSUING WEEK. 

Monday, Jan. t> Chemical Industry (London Section), Bur¬ 
lington-house, W., 8 p.ra. 1. Mr. K. J. Friswell, 
“ Preparation of Paratoluidine from Mixed Tolut- 
dines by Means ot Para Toluidine Hjdrate.” 2. 
Mr. H. W. Rowell, “ The Determination of Small 
Quantities of Bismuth.” 

Victoria Institute, 8, Adel phi-terrace, W.C., 4^ 
p.ra. Rev. Professoi (i. Frederick Wright, “ The 
Iniliumce of the Glacial Period upon the Earb 
History of Man.” 

London Institution, Finsbury-circus, E.C., 6 p.m. 
Mr. Arnold White, “ The Problems of a (ireat 
City.” 

Tuesday, Jan. 7 ..Royal Institution, Albemarle-street, W.. 

3 p.m (Juvenile Lecture. 1 Sir David Gill, 
** Astronomy, Old and New.” (Lecture V.) 

Photographic, 66, Russell-square, W.C., 8 p.m. 

Wrdnbsdav, Jan. 8 SOCIEI’Y OF ARTS, john-stroef, 
Adelphi, W.C., 5 p m. (Juvenile Lp( ture.) Mr. 
F. Martin Dunian, “The Scientifit Applications 
of the Cinematograph.” (Lecture 11 .) 

Geological, Burlington-house, W., 8 p.m. z. Dr. 
Henry Clifton Sorby, “ The Application ofQuanti- 
tati\ e Methods to the .Study of the Structure and 
History of Rocks.” 2. Prof. George Frederick 
Wright, “ Chronolog} of the Glacial Period in 
North America.” (Communuated by Professor 
E. J. Garwood.) 

Japan .Society, 20, Hanover-square, W., 8J p.ra. 
Mr. M. Garbutt, ” Military Works in Old Japan.” 

Junior Institution of Engineers (at the House or 
THE SociB IY ot Arts, John-street, Adelphi, W.C ), 
8 p.m. Mr. Fitz Roy Roose, “ Recent Improve¬ 
ments in Klettric Conduit Traction Construction.” 

British Archosological Association, 32, Sackville- 
street, W., 8 p.m. 

Thursday, Jan. q Antiquaries, Burlington-house, W., 
8^ p.m. 

London Institute, Finsbury-circus, £.C.,6p.m. Rev. 
A. S. Palmer, “ .Some Sur\ivals in Folk Lore.” 

* Royal Institution, Albemarle-strec't, W., 3 p.m. 
(Juvenile I.ecturc.) Sir David Gill, “ Astronomy, 
Old and New.” (Lecture VI,) 

Electrical Engineers, 25, Great George - street^ 
S.W., 8 p.m. Mr. J. F. C. Snell, “Cost of 
Electrical Power for Industrial Purposes.” 

Mathematical, 22, Albemarle-street, W., 5} p.m. 

Friday, Jan. 10...North-East Coast Institute of Engineers 
and Shipbuilders, Westgate-road, Newcastle-on- 
Tyne, 7J p.m. i. Discussion on Mr. J. H. Heck’s 
paper, “The Effect of Work and Time on the 
Properties of Mild Steel and Iron.” a. Discussion 
on Mr. W. G. Spence’s paper, “Notes from Four 
Years’ Working of the Educational Conmittee’s 
Recommendations. 3. Hr. H. R. Jarvis, “ Float¬ 
ing Docks.” 

Astronomical, Burlington-house, 5 p.m. 

Architectural Associatiou, 18, Tufton-street, S.wl, 
7|. p.m. Sir Charles Nicholson, “The Kingston 
JBEkrthquake and Building in Jamaica.” 

Philological, University College, 
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NOTICES- 


NEXT WEEK. 

Wednesday, January 15, 8 p.m. (Ordi¬ 
nary Meeting.) C. E. Kenneth Mees, 
D.Sc., F.C.S., Screen Plate Processes of 
Colour Photography.’* 

Thursday, January 16,4.30 p.m. (Indian 
Section.) Henry Stavelky Lawrence, 
I.C.S., Indian Agriculture.** 

Further details of the Society’s meetings will 
be found at the end of this number. 


LIST OF MEMBERS. 

The new edition of the List of Members of 
the Society is now ready and can be obtained 
by members on application to the Secretary. 


PROCEEDINGS OF THE SOCIETY. 


JUVENILE LECTURES. 

On Wednesday afternoon, January 8th, Mr. 
F. Martin Duncan delivered the second and 
last lecture of his course of juvenile lectures, 
on ** The Scientidc Applications of the 
Cinematograph. * * 

Before describing the general application of 
the cinematograph to the study of zoology, 
the lecturer said he would give another illus¬ 
tration of the value of the instrument in record¬ 
ing the life histories of insects, by exhibiting 
the daily life of the woodrant. A great fight 
of ants ahd a successful attack upon cater¬ 
pillar? was presented op the screen. He 
«aid ,had.iV«^y ;giea^ difficultyobtaining 


these pictures, on account of the small size 
of the insects, and the extraordinary rapidity 
of their movements. These fearless little crea¬ 
tures resented his intrusion, and frequently 
sent out small armies which swarmed over him 
and his apparatus, evidently with instructions 
to drive him away or cut him up with the aid 
of their powerful jaws, and cart him away in 
pieces to the nest. 

The lecturer showed what the cinemato¬ 
graph has done for the advancement of the 
study of animal life, by the exhibition of some 
of the collection of animals that Carl Hagen- 
beck has placed in the great compounds in 
his w'onderful Zoological Park, at Hamburg. 
On the screen were shown large numbers of 
wild animals in their natural haunts, and all 
kinds of beasts and birds were seen. The 
most striking of the pictures was an exhibi¬ 
tion of the antelopes leaping. 

The lecturer enlarged on the value of the 
cinematograph in many of its scientific appli¬ 
cations. and in conclusion he showed a series 
of vivid representations of Scenes in the daily 
life of the inhabitants of Morocco—street 
scenes and processions of the Sultan and of his 
army. 

In illustration of some of the mechanical 
industries of the country were shown the opera¬ 
tions in a granite quarry, and a picture of 
the blasting of the rock. Then were seen the 
successive processes of the construction of a 
railway carriage, beginning with the transport 
of the timber and the work of the*sawmills. 
The making of the carriage followed, showing 
the successive growth of the flooring, the 
uprights, and the finishing off of the roof. 

Finally, the lecturer enlarged on the great 
value of the geographical application of the 
cinematograph. 

The Chairman (Sir Steuart Colvin .Bayley, 
K.C.S.I.) proposed a cordial vote of thanks to 
the lecturer fot his interesting course, which, 
WAS carried utianimously. 
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APPLIED ART SECTION. 

Tuesday evening, December 17 ; Sir Aston 
Webb, R'.A., F.R.I.B.A., in the chair. 

The paper read was— 

HOW TO MAKE THE MOST OF A 
MUSEUM. 

By Lewis Foreman Day, F.S.A. 

Introductory. 

My paper is really addressed to those con¬ 
cerned in the arrangement, ordering, and 
conduct of museums, and especially of a 
museum of Decorative and Industrial Art— 
what in Germany they call a “ Gewerbe 
Museum.*' But it was difficult to put that into 
the three or four words of a heading ; and I 
have adopted a title which, if it is not so ex¬ 
plicit as it might be, allows me, by way of 
preface, to say a word or two to some of my 
brother artists with whom I cordially disagree. 

How to make the most of a museum ? 

Well, in the first place, the way is not to 
belittle it. And that is what is constantly 
done by artists who ought to know better. 
Never a man of them will confess to the least 
unfriendliness towards museums. They will 
even admit, when driven to it, that museums 
are quite admirable institutions; but the ad¬ 
mission is followed up by qualifications which 
more than nullify anything admitted in their 
favour. Of course, there are no opponents of 
museums—or no outspoken ones—^when it 
comes to a definite pronouncement for or 
against them ; but there is quite a school of 
artists who lose no opportunity of letting it be 
known in what small esteem they really hold 
such institutions. I feel bound, therefore, by 
way of preliminary to what I have to say about 
making the most of them, to enter a word in 
answer to those who make so little of museums, 
who, in fact, admire them as they may, persis¬ 
tently damn them with praise as faint as they 
dare make it. 

The depreciation of museums, or let me 
rather say ^he condemnatory admiration of 
them, comes mainly from the side of sentiment. 
Museums, they complain, are the cemeteries 
of art—** dreary charnel houses of dry bones ’* 
is one of the pet names I have heard applied 
to them—nothing is alive in them, everything 
is fragmentary and out of place, and the effect 
of4t all is only bewildering. 

i grant you the bewilderment; but that is 
nojt tjie* fault of the museum (assuming it to be 
what it should! be), but of those who come to 


it all unprepared. Aud I can’t help feeling 
that one of the objections of the would-be-free 
artist to museums is, that they ask of him an 
amount of preparatory study which he is not 
inclined to give to his art. If students are 
overpowered by museums, it is because they 
have not been prepared for them as they 
should have been. It is the fault, not of the 
museums, but of the teachers who don’t teach 
the use of them, the fault, in fact, of the 
very men who accuse them of bewildering. It 
would be a very poor museum which did not 
contain more food for the mind than your 
weakling can digest! But if he over-eats 
himself there, it is no fault of the feast. Of 
course the student wants direction in a 
museum, as he does wherever he studies— 
though there is an idea abroad that the way 
to teach is to leave the student to his own 
devices. Anyway, the sooner he learns to 
walk alone and to choose for himself the 
better (the faculty of selection is, after alL 
part of an artist’s equipment for his calling). 
As for those who cannot concentrate their 
minds on what concerns them, that again is 
not the fault of the museum, but of the waver¬ 
ing modern mind. It calls itself “open,” 1 
believe. 

What if things are fragmentary in a 
museum ? We notice in a fragment things 
which would have escaped attention in the 
whole. What if they are seen out of their 
natural surroundings ? We see them perhaps 
nearer, and in a better light, than if they had 
been zn situ. Besides, who has not seen 
things rotting away in their “ natural ” sur¬ 
roundings, so uncared for and degraded that 
he would have preferred for them the decent 
burial, if you like to call it so, of a museum ? 

There may be something rather pathetic in 
the bringing together of so many remains of 
the past; but if anyone finds it altogether 
depressing, is not that the fault of his 
temperament To a healthy activity, there is 
something stimulating in a museum, to a 
creative instinct something inspiring. They 
say it tempts one to go and do over again the 
same old things. If it does we may safely 
put it down, not to the force of ancient 
example, but to the weakness of moderu 
initiative. 

Time was when they had no occasion for 
museums. We cannot do without them. They 
are a necessity of our times: (i) to preserx^e 
what else would be lost (we cannot keep* 
standing ;every crumbling old building in 
whibh there is a Scrap of iron worth saying); 



January xo, xgoS. 


JOURNAL OF THE SOCIETY OF ARTS. 


H7 


and (2) to counteract the growing* tendency of 
manufacture to take no account of styles of 
work and methods of workmanship which, as 
they say. don’t pay.” 

In speaking up for museums, I have taken 
it for granted that they are of the right sort. 

What do I mean by the right sort ? 

All sorts are right, or may be. And there 
is room for all sorts. I am concerned with 
the sort of museum which students of design 
and workmanship want—or ought to want—* 
the sort which would be useful to them ; and I 
am going to try and tell you what that is. 
There are other kinds perhaps quite as neces¬ 
sary, or more so ; but that is not my affair—or 
not to-night. 1 speak for the kind I want, leav¬ 
ing it for others to say if they think I make any 
preposterous demand, or to suggest how the 
end which I suppose we all have in view might 
more easily be attained. 

I am far from thinking to solve right off the 
difficult question of museum arrangement. 1 
do not even pretend to discuss it from more 
than one side. All I hope to do is to throw 
some light upon that side^—to show, in fact, 
what working artists think a museum of deco¬ 
rative art should be, 

Kveryone has heard of La Th6ne where, in 
a forgotten graveyard, were discovered remains 
of Celtic art, which mark an epoch in the 
study of ancient civilisation. But not everyone 
has been to Hallstadt, near by, where great 
part of this famous treasure is preserved. It 
is housed in the picturesque old prison-house 
that was. And it is shown in such a way as to 
bring the discovery of the prehistoric cemetery 
vividly before us. It is really illuminative t© 
come upon a skeleton figure lying in the posi¬ 
tion in which it was found, arm and leg bones 
encircled with bracelets which have left a ring 
of colour where the copper oxide dissolved 
from the bronze has sfained them green. So, 
when we climb to the upper rooms of this 
quaint little building, and find them furnished 
much as they must have been when the gaoler 
and his family first went to live there, it brings 
us nearer to the life of the past, and we feel 
that a building which had outlived its time 
could not possibly have been put to better 
use. 

In this little local museum we have the sim¬ 
plest expression of an idea which has taken 
deep root in Germany and other countries— 
the idea, that is to sdy, not merely of what the 
Germans call “ Cultur-Geschichte,” but of 
teaching, as it Were, by abject lesson. 

This idea is develdped in a very attractive 


way in the museum at Salzburg, a moderm 
building so contrived as to represent a num¬ 
ber of old dwelling rooms, each with furniture 
and everything so carefully collated as to pre¬ 
sent in effect a series of interiors more or less 
representative of the sixteenth and seventeenth 
centuries or thereabouts. 

There is no denying this to be a form of 
exposition calculated to catch the attention of 
the least curious of sightseers. It must excite 
at all events a momentary interest in the past, 
and should arouse a healthy curiosity to know 
more about it. And our enjoyment of the Salz¬ 
burg museum is unalloyed. We ask of it no 
better than the pretty peep it gives us into the 
long ago. This practice of fitting up museum 
galleries as though they were living rooms of 
various periods is most acceptable in museums 
of what is practically the peasant art of a 
locality, artistically interesting always, but of 
no great technical value. 

Teaching by object-lesson has been tried 
on a magnificent scale in the new museum 
at Munich. There the idea was to arrange 
the principal collection of Bavarian art in 
such a way that, beginning with prehistoric 
times, one had only to proceed from room to 
room through the successive periods of history, 
beginning with the earliest, and arriving by 
degrees at the latest stages of the national 
arts and crafts. 

There is something very attractive in the 
notion of this pilgrimage of improvement. 
And it has been admirably carried out. It is 
delightful to see how evidently the building 
has been designed to hold its contents—how 
cunningly the salvage from the old buildings 
has been used. Carved and painted rafters, 
ceilings, doorways, and other structural wood¬ 
work, have been incorporated in the new build¬ 
ing without losing their value as objects in 
it. And it was a very happy thought to 
arrange a great hall of ecclesiastical art with 
side bays where, as in a series of little 
chapels, all manner of things belonging to 
the Church could be shown, not only in 
surroundings proper to them, but in something 
very much like their natural position and 
relative importance. In fact, the consecutive 
exhibition which occupies the ground floor of 
the great building is something not to be 
forgotten. It gives one a glimpse into the 
development of native art at the same time 
that it emphasises its National character. 
That is, in fact, its justification. 

Members of Parliament, who have been 
abroad for their holiday, come home and tell 
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US how much better they do this sort of thing 
in Germatiy. Do they ? That is the question. 
If the one purpose of a Gewerbe Museum 
were to illustrate history* and the one way of 
illustrating history were by means of object- 
lessons* then* indeed* it might be said with 
truth that Germany has shown us hpw to set 
about it; but* if, as 1 maintain* it is sheer 
misuse of art to reduce it to the service of his¬ 
tory* then Germany may more truly be said to 
have demonstrated for us how not to do it. 

Education by way of object-lesson is a form 
of teaching so elementary as to be out of place 
in a great museum; it belongs by rights to the 
Kindergarten. And it is astonishing, when 
you think of it* that the pedagogic idea which 
is at the root of it all should have resulted in a 
course of instruction more in the manner of 
the popular lecturer or the purveyor of amuse¬ 
ment than of the serious professor of art. 
When it runs* as it does abroad* to dummy 
figures dressed up in the costume of the 
period distributed about the room or in cases* 
it verges very closely upon the puppet show. 
The effigies may attract you at first; but 
the more you see of them the less you can 
endure them* and the more sure you become 
that* outside of an ethnographical or historical 
collection* such things ate a mistake. 

The theory is that things should be shown as 
nearly as possible in their original surround¬ 
ings* those being of course the conditions 
under which it is easiest to enter into the senti¬ 
ment of them. I have not a word to say against 
the theory. Only in practice it does not work. 
The idea of showing things in their natural 
surroundings is to some extent realisable. To 
environ them with their proper associations is 
not possible. The sentiment belonging to 
domestic* ecclesiastical* or historic relics* is 
not proper to the museum. Indeed* it is 
Oontraiy to it; for a museum is, after all* only 
a sort of enquiry office. It is not the place to 
inspire the sentiment we feel in a room that 
people live in* in a church where they worship, 
in a building still the centre of their public 
life—and it is of no use arranging it on the 
: supposition that it is. 

Sentiment may send folk there tp learn more 
about what has already impressed them. 

, tfhey may find there the material on which to 
' WtA sentiment; they may discover there the 
> ^ expressing the sentim|nts they feel; 

.'^tj|;.is manifestly not the p^ce for sentiment., 
s^fi^mentalists themselves allow this vdien 
Hbi^cpulemptupusl^ describe a museum as a 

of 


only the dry and lifeless husks of things. Dry 
they may be; but there is in them the seed of 
living production—and it is ready garnered 
for us there as we find it nowhere but in a 
museum. 

There may be very good reason against 
placing things in the position they would 
naturally occupy. Their ** proper place may 
not be the one where they can be properly 
seen and studied. The place for a beautiful 
necklace is on the neck of a beautiful woman *, 
but that is not the position where the work of 
the goldsmith and enameller is most conveni¬ 
ently to be studied. And so with the furniture 
and contents of a dwelling-room. What we want 
to see are the things themselves* down to the 
last detail of their execution* not merely what 
they look like in a room. No doubt it 
is helpful to have also here and there the 
more comprehensive exhibit of an interior, 
to illustrate domestic decoration as dis¬ 
tinct from the art and workmanship of 
the things which go to make it; but to 
show cabinetwork* embroidery* ironwork, &c.* 
as parts of an interior, it hardly to exhibit 
them at all. 

A great deal too much has been made of the 
fact that in a museum we see things without 
the atmosphere proper to them* in a light 
perhaps different from that for which they were- 
designed. I don't think that in a well-planned*, 
well-arranged, properly administered museum* 
this last fault need prevail to any great extent. 
But* in so far as it does* it may not be so fatal 
as it sounds. Even the light that is not alto¬ 
gether favourable to a work of art may* and 
often does, illuminate some point of workman¬ 
ship which is of great interest to the student. 
And it may sometimes be the business of a 
curator to call attention to points of workman¬ 
ship upon which the artist who did it would not 
have desired to lay particular stress. 

The misfortune of seeing things without any 
environment of sentiment and association is> 
then, by no means unmitigated. Sentiment 
and association are* it is true* necessary tO' 
appreciation of the poetry of art* but not to- 
the understanding of its technique. I will go- 
so far as to say that to see things with a halo of 
sentiment round them is to see them without* 
the HClearness and precision necessary to- 
thorough recognition of their purely workman¬ 
like qualities. 

J take* you see* a quite prosaic view of the 
situ^ion. 1 would have the things in a museum 
sei^Iorth with a view first to the understanding:^; : 
of them* not to delight in thein*74liough there;/ 



January lo, 1008. 


JOURNAL OF THE SOCIETY OF ARTS. 


149 


is no end to the joy we get of them once we 
know how to use them. After all a museum is 
not a story book, but a work of reference. 
Would anyone pretend that it should or could 
breathe the spirit of romance ? Then w»hy not 
frankly acknowledge its strictly utilitarian pur¬ 
pose ? There is underlying the poetry of deco¬ 
rative art a solid foundation of prosaic common 
sense. Inspiration itself is not independent of 
knowledge—the knowledge of materials, of 
construction, of ways of working, of com¬ 
position, and other things nowhere so con¬ 
veniently to be studied as in a museum. 
Museums, then, even the most strictly prac¬ 
tical, do add, if not to our immediate delight 
in art, to right appreciation, and thus lead up 
to the fuller and more perfect joy in art ex¬ 
perienced when we meet it under conditions 
which allow full play to the poetic emotions. 

The demand is all for popular museums. 
But what do you mean by popular } The pur¬ 
pose of a museum is, not to do away with th(j 
necessity of study, but to light the way for the 
student—student of course including every 
handicraftsman who takes an intelligent in¬ 
terest in his work, and every amateur who w'ants 
to know good from bad, and why it is good or 
bad. To this end a museum should be arranged 
for study. A museum is the one place where 
it is possible to put things side by side, and in 
strict series, so as to show, not only the 
sequence of design and craftsmanship, 
but design and craftsmanship themselves, 
and the relative merits of the work. The 
order of arrangement should be that rather 
of artistic and technical development than 
of historic periods — very much the same 
thing, you mav say; examples arranged his¬ 
torically will inevitably illustrate the course of 
craftsmanship. So they will; but not so 
thoroughly. And it makes a very real differ¬ 
ence which plan is followed. 

The plan I am advocating is to take the arts 
and crafts separately, to illustrate each one of 
them as thoroughly and to show its development 
as logically as it is possible to do. If the 
separate collections can be grouped so as 
further to afford a survey of the whole realm of 
art—by all means. But one art at a time is 
all that most of us can swallow. ** Art,'' with 
its big A, is rather too much of a mouthful. 

You must not suppose that 1 imagine it a 
simple or easy thing to plan the arrangement 
of a museum. Over and above the rival 
claims of art and history, there is the question 
of Country to consider; for the development of 
craftsmanship in one pBXt of the world does 


not obligingly coincide in point of time with 
its course in another; nor do the national 
treasures divide themselves up just in the pro¬ 
portion which would suit the beautifully 5300- 
metric plan which we may have in our head. 
There are difficulties in the way of any plan. 
We are driven in the end to adopt, not the 
ideal one, but the one that is possible. 

1 am assuming that practically it is not 
possible to satisfy equally the student of art 
and the student of history, and contending 
that, in the sort of museum we are talking 
about, art—and practical art too—should 
be the dominant consideration. The point 
of view of the student is this (and I speak 
not only as a lifelong student myself, but 
as one w'ho has had charge of students in 
a museum), we want to see the best in art 
and handicraft, and to see it so placed that 
we can study it for what (apart from the 
domestic, historic, or ethnographic signifi¬ 
cance of it) it may be worth as art and work¬ 
manship. 

To the student of design and workmanship, 
and yet more to the student of some one branch 
of either, it is not enough that he may find 
here and there in a great collection, histori¬ 
cally arranged, beautiful examples of the art 
he is studying ; he wants them brought toge¬ 
ther for minute comparison; and he comes 
away from even a wonderful museum like that 
at Munich with the feeling that its artistic, 
and still more its technical, use has been in a 
measure sacrificed to the pedagogic idea of 
“ Cultur-Geschichte." It is not only the course 
of art, but, even more, the development of a 
particular art, which a workman is concerned 
to know about. 

The South Kensington Museum, which was 
the parent of “ Gewerbe Museums" all the 
world over, set out on the right road, and in 
the main has kept to it—though the severance of 
Western art from the Oriental, to which it owes 
so much, is not in the interest of craftsmanship. 
The Clfiny followed suit, though it is difficult 
in a mediaeval " h6tel," planned for a very 
different purpose, to arrange things in the 
strict order of craftsmanship. The delightful 
old buildings at Nuremberg with their modem 
additions—a veritable nest of technical collec¬ 
tions, themselves divided into sub-divisions 
(furniture, for example, having a section to 
itself among woodwork, and church work being 
divided from domestic) keeps in the main to 
the track of craftsmanship. And in justice to* 
the **Gewerbe Museum'* at Cologne, I must 
say that 1 can think of no museum which holda 



JOURNAL OF THE SOCIETY OF ARTS. 


January lo, 1908. 


15^ 

closec than it to the strict plan of arrangement 
according to technique, nor any in which it is 
quite so easy to pursue the thing you want. 

But 1 think we abase ourselves rather too 
abjectly before the German genius for scientific 
arrangement. No doubt the Germans have a 
taleht in that way. But they have not had to 
face the difficulty of setting in order collections 
such as we possess in the British and the 
Victoria and Albert Museums. We suffer from 
riches with w'hich they are not embarrassed. 
Dr. von Balke, for example, at Cologne, began 
with a clean slate, and had to do with 
collections which were not big enough to be 
unwieldy. 

What, with our abundance of material, we 
might perhaps do (this is an age of specialis¬ 
ing), is to house under one roof a series of 
museums in each of which the course of some 
one particular art was shown ; or, if it is ob¬ 
jected that “ all art is one,*’ then I will say a 
series of museums confined to the various crafts 
in which art has manifested itself; for all 
practical purposes the connection between, for 
example, weaving and wood-carving, ends with 
the W, with which they both begin. 

The difficulty of determining which way to 
proceed is only postponed by trying to go both 
ways at once. Put the idea into definite words, 
and the futility of it is obvious. For awhile the 
two courses may run parallel; but there comes 
always a point—sooner rather than later— 
where any two purposes diverge, and it is of no 
use putting off the day when choice is to be 
made between them. It sounds feasible and 
fair enough to devote one fioor to Historic 
sequence, and one to the development of 
Craftsmanship, That was tried at Munich. 
To judge by the two floors, it might seem as if 
the ord^r of historic sequence, and not that of 
craftsmanship, were the one to follow. But 
that is not a fair,conclusion to draw. The fact 
is that one collection is (as it was practically 
sure to be) strengthened at the expense of the 
other. The organisirig'director of the two has 
naturally some bias of his pwn; and it may 
Very likely end in his throwing to one collection 
the scraps not wanted for the other. At Munich 
the inevitable happened, and the Technical 
collection was robbed to furnish, forth the 
Historical. This is very plainly seen in the 
section devoted to ironwork. It is a. beauti¬ 
fully arranged and quite striking display; but, 

, to judge; by what 1 saw there, the arc of the 
smith i mig^ht have sprung suddenly into life 
toi^ardS the end of the fifteenth century; 


forged iron of earlier date is all shown on the 
other floor. 

It is conceivable that in a London museum, 
we might, with our wealth of things, quite 
adequately illustrate both History and Crafts¬ 
manship; but, even then, the perfect repre¬ 
sentation of one or the other would depend 
upon the bias of the man in authority. For it 
is not a question as to the relative importance 
of art or craftsmanship on the one hand 
and of history or civilisation on the other— 
each is in turn the more important—but 
as to the one which is our concern. What 
primarily concerns the artist or craftsman 
is art or craftsmanship History concerns 
him too ; but it is with him a secondary con¬ 
sideration, pressing only in proportion as it 
may help him to follow the progress of crafts¬ 
manship and the development of design. An 
artist learns most from actual works of art. 
.Their history has much less to say to him. My 
plea is for a study place schemed with a view 
-to his wants -not on any theory as to the way 
artists and workmen ought to learn, but on the 
knowledge of how they do learn and can learn. 
Some other way may be ideally perfect; but if 
it IS beyond the range of the powers (and 
weaknesses) which go to make an artist or a 
workman, it is practically of no use. 

Only a quite uncultivated person, I suppose, 
would wish to shut general culture out of 
education, however specifically artistic. All 
that the specialist would say is, that it wants 
keeping in its place. It is no more than 
logical to ask that in a museum of art every¬ 
thing should be secondary to art, and to the 
particular form of art the museum was 
designed to promote. I am asking for a 
museum arranged on the assumption that 
it is for study, and, for the study of art 
and craftsmanship, and especially for the 
use of workers—of persons intent, not so 
much upon general culture or learned 
erudition, as on acquiring a thorough know¬ 
ledge of the business in which they are 
engaged, of persons, that is to say, interested 
in the practical side of the question. The 
purpose of those who want to learn is only 
half served by the too popular show place. 

^ It is not only artists and handicraftsmen 
who want to study old work closely—to see 
ffhiit has been done, how it was done, and 
how it is possible to do ic. That also (whether 
they know it or not) is the pressing need of 
connoisseurs and collectors, at present handi¬ 
capped by not knowing enough about the 
intrinoic and workmanlike qualities of the 
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things thty care for and collect. A museum 
planned on truly educational, as distinct 
from popular, lines is the one place where 
persons who have not access to a work¬ 
shop have some opportunity of acquiring the 
technical knowledge, without which they can 
not be either appreciative in their connoisseur- 
ship or judicious in their collecting. 

There is not much in common between the 
idea of exhibiting which I have tried to put 
before you and the fashionable one of building 
up and furnishing interiors to illustrate historic 
periods of design. That is the new idea of 
which we are so proud ! But it does not 
happen to be new. It is more than half 
a century old, to say the least. It is the 
old idea of the middle of the nineteenth 
century. Only at the Crystal Palace we 
called the rooms “ Courts.” The modernity of 
the idea consists in adhering closely to 
models, instead of trying to create types of 
ancient decoration—which is good—and in ex¬ 
hibiting real old work instead of reproductions. 
That is so unnecessary as really to amount 
to reckless waste of precious material. Were 
the object-lesson in historic decoration ten 
times more necessary to popular education 
than it is, there would be no occasion 
to rob the technical museum to provide it. 
The truth is that, apart from sentimental 
interest, copies answer all the didactic purpose 
of original work. There are some reproduc¬ 
tions of interiors (at Vienna, 1 think it is) 
which leave, as object-lessons, nothing to be 
desired. When once the newness has worn 
off, it will take an expert to tell that the carving 
and inlay and painting are not old. And it is 
not the expert who wants information conveyed 
to him in pictures. 

There is the further advantage about repro¬ 
ductions that it is possible to acquire a com¬ 
plete unbroken series to illustrate your subject, 
whereas in any collection of real rooms there 
must be gaps it is impossible to fill. What 
could be better in the way of object-lesson 
than the museum of architectural casts at the 
Trocadero ? At Altona, where they have set 
up in the same musem both authentic interiors 
and small scale models of old North German 
dwelling-houses, the lesson is in either case 
equally convincing. 

If it is argued that, without such help as the 
complete interior affords, it is impossible to 
understand the things shown in a museum. 
Well, it has not been suggested that here and 
there a room complete should not be exhibited 
to show that. But the fact is that, for the 
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most part, dummy rooms would answer all 
the purpose, or models, or even photo¬ 
graphs, and water-colour drawings—which 
last any clever young architect could make 
under the direction of a responsible antiquary. 
And there is one final objection: suppose 
these illustrations of historic periods to be 
what is popularly wanted ; is it not very much 
what every big decorator is doing in his shop ? 
Badly, you will say. But it is not the object 
of a museum to teach the tradesmen how to do 
it well enough for trade purposes. And that is 
all he wants to do —as tradesman. As artist 
or craftsman he wants the education which a 
musem of the kind I am advocating would 
give him. 

The foundation of a museum has been in 
many cases a private collection, which some 
princely collector housed in his palace, and 
set forth in the way that seemed best to 
adorn it. When he made it over to the 
public, he made the palace over with it—or, if 
not, the grateful recipients of the gift (or it 
may have been the purchasers) looked out for 
an empty palace to house it in. Failing that, 
they built one for its reception. And, so strong 
is the force of association, that they cling still 
to the notion of a palace. You may see in 
Semper*s twin museums at Vienna (finished 
only twenty years ago), the obsession of the 
palatial idea. They adorn the Ring, but as 
museum buildings they are quite out of date. 

It is one thing to house a private collection 
for personal enjoyment, or a royal collection 
for display, and another to exhibit a public 
collection to the public advantage. We are 
beginning to realise that. Museums like the 
Mus6e des ArtsDecoratifs at Paris, like theNor- 
diska Museum at Stockholm and the museum 
at Cologne—I must not mention the last new 
building nearer home—are planned to meet 
the new conditions of a public museum. 

The rational idea of a museum building is 
not so much that of a palace of art—though 
we use the term by way of ** high falutin **—as 
of a glorified warehouse. That is what a 
museum actually is—a storehouse. Grant the 
necessity of arranging for the display of the 
stores, for their disposal upon some practical 
and easily intelligible system, and fer circuit 
through the galleries, and you have the abso¬ 
lute conditions of planning. Grant the further 
desirability of housing great possessions 
worthily (I said, you will remember, a “ glori¬ 
fied” warehouse) and what more is there to do ? 
I am not venturing (in the presence of the 
Chairman) to discuss the ground plan and ^le- 
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vatioD of a museum. The elevation would 
grow, I take it, out of the plan, and the plan 
out of tke conditions of public exhibition and 
so forth. That is not my province. But the 
palatial idea extends beyond the plan and ele¬ 
vation of the building and into the disposal of 
things in it. At times that may be inevitable. 
In a building like the Louvre, for instance, the 
things, you may say, have to live up to their 
housing. (Perhaps, too, the housing of art 
treasures in ancient buildings may have been 
at the beginning of the idea of furnishing 
rooms en suite,) What 1 want to insist upon 
is that the arrangement of things in a museum 
should not be governed by the idea of furnish¬ 
ing or of decorative effect. 

Once admit the controlling idea of decorative 
effect, and you open the way to placing things 
wherever they may happen to fit into a scheme 
of decoration. The student has to find them. 
That is not exhibiting. 

To a decorator—and I speak as one of them 
myself—there is an irresistable temptation to 
arrange things decoratively. His first thought 
in hanging a picture, for example, will be, not 
so much what is due to the painting, or the 
light which suits it, but where it will best adorn 
the room. In the case of a given picture 
that may or may not be a matter of serious 
regret. In the case of museum - decora¬ 
tion this attitude of the decorator is opposed 
to the very use and purpose of the institu¬ 
tion. Not but what there is room in any great 
public building for all the decoration (mural 
or otherwise) that the money will run to. 
By all means let there be a flourish of artis¬ 
tic trumpets in the vestibule, on the staircase; 
and there may be other parts of the building, 
distinct from the exhibition galleries, which 
call for decoration. But the galleries them¬ 
selves are suSiciently decorated by the things 
in them. That is all the decoration they 
want, or will bear. There was never a greater 
mistake than to paint them in any but the 
simplest way. or to treat them, in fact, as 
anythittg but background. 

It is argued sometimes that the rooms 
should be decorated in the style of the col¬ 
lections in them. Well, the nearer the deco¬ 
rator goes to that the more surely he de¬ 
tracts from the prominence of the things 
to be shown. The more intent he is upon 
the ensemble^ the less consideration will 
^he pay to the purpose for ^hich the 
there. There is no fear of not 
paying; attention to decorative effect, 
A man of any taste can’t help doing so, 


and the least possible regard for art (a 
museum director can hardly be without that) 
will be enough to ensure that in the arrange¬ 
ment of things according to their intrinsic 
interest and artistic value, there shall be 
no shock to our sense of colour and so 
forth. That is all he has to do in the way 
of decoration. His task is not to furnish 
handsome galleries, but to show things fairly. 

In a scheme of decoration individual things 
get merged in the whole. Things exhibited 
have, on the contrary, to be brought into 
individual prominence. They w^ant more or 
less defining against their background. They 
have to announce themselves. The reticence 
proper to decoration is in their case not to be 
desired. It is the decoration which should be 
reticent—in a museum. It is of no use, how¬ 
ever, trying to restrain the natural inclination 
of the decorator to show what he can do. 
It would be easier to find a decorator worthy 
to be associated with the nameless crafts¬ 
men whose works are housed m the museum 
than to keep him in his place when found. 
Where is the decorator who has no desire to 
shine as an artist, who is ready to efface him¬ 
self and make way for the least of the little 
masters } And, were his design and workman¬ 
ship to compare with theirs, it distracts, con¬ 
fuses, and in the end w^orries us. The danger 
of ambitious decoration in a museum is so 
enormous that 1, for one, would rather not see 
it attempted. 

* The cruellest cut of all is where decoration 
absorbs, as it commonly does, the light—so 
badly wanted in a museum, and so difficult to 
get. The subdued light which makes a room 
habitable is just what we do not want in a 
museum. There we have need of all the light 
we can get, or it is impossible to see clearly 
enough the details of design and execution 
which alone will tell us what we want to know. 
We go a museum to see things, not to get im¬ 
pressions—and to sacrifice light to effect seems 
to me little short of a crime. Yet we find in 
museums not only heavily painted walls 
and ceilings which reflect the minimum of 
light, but modern stained glass windows that 
literally shut it out. A case in point 
occurs in the Ryks Museum at Amsterdam. 

I hardly know where you could find rooms 
less fitted for the display of art and handicraft 
than those decorated in Byzantine, Gothic, 
and other historic styles. There is a room, too, 
hung with old leather, beautifully rich in tone; 
bttt you Can't see the things in it—nor yet the 
leather prppcriy. 
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Does there exist a museum in which there is 
light enough ? At Salzburg things which seem 
worth study are quite in the dark. At Munich 
precious things like enamels are in such 
obscurity that they might as well not be there. 
At Buda-Pest some of the rooms are so dark 
that even in the morning light half their con¬ 
tents cannot be studied at all. And these are 
all modern museums, built for their purpose. 
In the Historic Museum at Stockholm, 
mediicval art is seeti in a dim artistic light 
akin to darkness—because they had the 
* ‘ happy thought * * of showing Gothic furniture 
under (Jothic vaulting. Again, the vaulted 
chamber in the Munich Museum, “ appro¬ 
priately ” Gothic, is not appropriate to the 
showing of armour. Think of the armoury 
at Madrid ? In a town museum there must 
always be a difficulty in getting light. And, 
the question is, not so much where it comes 
from, as how to get enough. In picture 
and sculpture galleries, of course, this is 
different. 

Certainly we can’t afford to have light eaten 
up by dark colour. There seems to be a linger¬ 
ing prejudice in favour of dark red and dull 
green gallery walls. The colour needs, of 
course, to be chosen with a view to the things 
exhibited. It makes all the difference whether 
it is to be a background to Bronzes or to 
Pottery, to Glass or to Goldsmith’s work, and 
so forth ; but it need not in any case be dark. 
As to strength, all that is really wanted is 
depth of colour sufficient to hold the effect 
together and prevent the ugly isolation of each 
separate thing. 

1 have been taking note of the background 
colours in museums, and I find some of the 
most satisfactory colours are; yellow no 
stronger than Siena marble, red no deeper 
than new-cut cedar wood, green no heavier 
or more positive than a duck’s egg or a sage 
leaf, blue not more intense than an average 
English sky—none of which tints absorb much 
light. In the new Nordiska Museum at Stock¬ 
holm, they make constant use of hempen 
canvas, the colour of string or sacking, both 
on the walls and as a lining to the eases, 
and the drab effect is not in the least un¬ 
pleasing. At Hamburg, fine Japanese mat¬ 
ting (texture always counts of course) makes 
an excellent foil for blue-and*white and some 
other kinds of pottery. In any case there is 
no need to carry the colour higher than say 
nine feet from the fioor, the distance from the 
eye, in fact, at which it is fair to show things. 
And above that why not have everything white ? 


as it is in the Nordiska Museum at Stockholm. 
For some things white itself is the best back* 
ground. Light we must have. And I would do 
anything almost, to get it, even to the use of 
mirrors to reflect it where it was not otherwise 
to be got. In rooms where it was impossible to 
get daylight enough, I would shut it out, and 
trust entirely to electricity. 

Even in well-lit galleries things are often diffi¬ 
cult to see, impossible to study closely, and this 
because of the cases. First, as to their placing. 
It took me no less than an hour and a quarter 
to find a famous fibula which I knew to be in the 
Bibliotheque Nationale at Paris (and I knew 
it quite well by sight) because it was on the 
dark side of the case (furthest away from the 
window) though there was room, and to spare, 
to show everything perfectly, and there was no 
occasion to place any case so that one side of 
it was in the dark at all. It is quite a 
common thing to find the interests of research 
sacrificed in this way to symmetry. Cases 
are so placed, in the centre of rooms lit 
from the side, that things on the far side 
cannot be well seen ; and to look at those 
on the near side you have to stand in 
your own light. Not even the artistic effect 
of the Galerie d’Apollon itself, though the 
conp^d^wil is magnificent, warrants showing 
things where there is no seeing them. 

Cases, place them how you will, are not 
beautiful objects. No sacrifice to symmetry 
avails. Why not place them frankly with a 
view to convenience ? That means, in a 
gallery lit from one side, across the room, 
not parallel with the side walls, but at right 
angles to them. The effect of this may be 
seen in the new gallery of arms and armour 
at Nuremburg, where the ends of the cases 
face the piers between the windows. That 
arrangement leaves room in the shallow 
window-recesses for table cases. Or, if the 
cases are very narrow, and the windows 
wide, for table cases betw'een the upright 
ones. 

This brings me to the question of the cases 
themselves, apart from their position in the 
room. Museum cases are nearly always too 
big—and especially they are much too wide. 
The idea has been partly, I suppose, to give 
them importance (the result of having galleries 
more imposing than comfortable) partly to 
save ground space. I doubt if it does that, 
and I positively deny that it necessarily pro¬ 
duces a better effect. A larger number of 
shallower cases might interfere with the viita. 
But who would not gladly go without that, if 
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only he could see the things he wants to see ? 
By the way, a sense of proportion leads to 
making wide cases taller than they need, too, 
and so interfering even with the vista—as 
you may see in the Salle Henri 11 . at the 
Louvre. 

To make wall cases shallower would, of 
course, mean a sacrifice of room upon the 
shelves; but that amount of sacrifice is called 
for in the name of justice. It is not fair to 
place one thing as a background to another if 
it reduces it to mere background, as it com¬ 
monly does. It may not obstruct the view; 
but it arrests it ; the nearer object attracts 
the eye ; and the further one, beautiful as it 
may be, never emerges into view. That is 
one argument against deep cases—that the 
things at the back of them (or in the centre of 
square cases) are reduced to background. 
Another is, you cannot get close enough to 
see things properly. You think perhaps I am 
making too much of the distance. In a case 
a yard deep the central objects are only 
18 inches off! But it is not the distance that 
matters so much ; it is the intervening glass. 
When I find things placed just so that a 
magnifying glass is no use to me (and it is 
details I want to study), it is not precisely a 
hymn of praise I offer up to the responsible 
curator. 

And then there are the reflections from the 
glass which bother one. In a city like 
London, at all events, glass cases are, I 
suppose, a necessary evil; but it would be as 
well to reduce the evil to a minimum ; and 
that means reducing the width of the cases, 
making them as narrow as possible. 

Think what a big vase you can put on a 
mantel-piece from 9 to 12 inches wide, and 
you will realise how seldom it is neces¬ 
sary to have cases much wider than that. 
Eighteen inches are enough to allow of a 
central division to form a background to things 
on either side of it. Yet 1 measured a case 
in the new Mus6e des Arts Decoratifs which 
was a good yard across. When the objects 
in one of these big cases are arranged 
pyramidally, there is not even economy of 
space : the upper part of it is comparatively 
empty. 

In urging the use of quite shallow cases, 
I am not suggesting any wild experiment. 
The thing has been done—at Nuremberg, at 
Munich, at Berlin—and always with perfect 
||access. In the Nordiska Mnseum they divide 
^aH .cases on the window side of the room 
nto three, the centre portion, lit from the top, 


deep enough to hold figures in costume, the 
wings quite shallow to hold such things as 
fans, embroidery, and jewellery. Some of 
the cases at Munich are not more than 
nine inches deep, and it is astonishing the size 
of the objects they hold. 

Table cases, too, are usually far too 
deep; and there is absolutely no excuse for 
putting some things a long way from the 
glass in order to show next to them others 
which require a deeper space. In a shallow 
case it would be so easy to make wells for 
deeper objects, and in a deep case to raise 
up platforms . for flat and smaller ones—so 
that everything was as near as could be to 
the glass, and could be closely examined. 

I shall be told that museum arrangement 
must be a matter of compromise. Personally 
I don’t like compromise, and I think it a 
very dangerous thing to yield, without a fight, 
to the necessity for it. But, granting the 
necessity—and I don’t deny it—I would take 
every precaution against sacrificing anything 
which was of some account to something 
which was relatively of none. In so far as 
one thing must be sacrificed to another, 
I would begin by dividing things into 
classes. Let us say : A, things of exceptional 
account ; B, things of great though less 
account; and, C, things which do not so much 
matter. It would be a straightforward job 
then to find places first for the things m class 
A; then, and not till then, to place things in 
class B ; and to leave things in class c to take 
their chance when that w^as done. Some final 
readjustment would be advisable ; and, so long 
as it involved no sacrifice of efficiency to effect, 
there would be nothing against it. No one, 1 
suppose, would seriously dispute the conten¬ 
tion, that the only justifiable arrangement is 
one that does justice to the things to be 
arranged. 

There are several topics I should have 
liked to touch upon—such as the showing of 
loan collections, the inclusion of modern work 
in a museum, the sending of national trea¬ 
sures all over the country, and the ways in 
which museums might be made more helpful 
to the public than many of them are ; but the 
clock is against me. Happily, many of the 
expedients which might be suggested by 
way of facilitating study, have been adopted 
more or less, though not so generally as might 
be. The authorities cannot quite realise how 
badly visitors to the museum want help, or 
they would do more for them : they are always 
so ready to give help when you ask for it. 
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One reason why museums do not interest 
people as they ought to, is that there are in 
them so many things which, to the ordinary 
observer, are not worth looking at. Later, 
he finds them to be links in the chain of 
historic evidence, solutions of technical pro¬ 
blems, rare instances of workmanship, or in 
some way or another of very special interest. 
What a help it would be to him to be told 
what swans these ugly ducklings were 1 And 
a label would do it all. Not the merely 
descriptive label which says little more than 
you can see for yourself, but one which tells 
you all there is to know about a thing— 
not only what it is, and where it came from, 
and when it w’as made, but what there is of 
technical, artistic or historic interest about it. 
Only once in my experience — it was at 
Nuremberg—have I come upon labels boldly 
pointing out beauties of form or workmanship, 
and calling attention to details of design, con¬ 
struction, and technique. Students could do 
with more of that sort of thing. Caution is 
admirable only so long as it does not quite 
swallow up courage. Not even a museum 
director can be expected to know everything. 
But he is in the best possible way of knowing 
who does. Besides, a strong man ought not to 
be afraid of expressing even a doubt, where 
there is one. Some day the right man would 
find his way to the museum and solve it for 
him. 

The attractiveness of a museum cannot 
safely be left out of account in arranging it. 
There is not much use in a museum no one 
goes to. It must hold out some inducement. 
That does not mean to say that twerything 
should be done to make a museum of art and 
craftsmanship popular. Plan it w'ell, stock it 
with good things, arrange them in the simple 
and serviceable w^ay, and it will attract its 
proper public right enough. We must pre¬ 
suppose in the visitors to a musem some 
interest in the subject, though not perhaps 
any great knowledge of it. It may be neces¬ 
sary to prepare people for the right use and 
enjoyment of what is there. But the arrest¬ 
ing of attention and the arousing of in¬ 
terest are the business, not of the museums, 
primarily, but of the schools, of the teachers of 
art and craftsmanship, of the very people, in 
fact, w'ho «o often speak of museums as if 
they were something rather to be avoided than 
not by anyone with a care for his artistic 
soul. 

I grant you a technical museum is a deadly 
place until you come to it with a purpose ; but 
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it^s of no use trying to make it lively. Is there 
any reason to suppose that people who don’t 
come now would flock to it if it were enlivened 
with peep shows ? or that it would do them 
very much good if they came ? The museum 
I have had in my mind all along will kindle 
interest in those capable of taking an interest 
in it; but its chief business is not so much 
to arouse interest as to satisfy it. It is 
no pleasure-place for holiday makers but a 
treasure-place for people bent on explora¬ 
tion. 

Museums of various kinds are wanted by 
persons of various interests. T am arguing 
on behalf of one class of persons only, and for 
a particular sort of museum. We have already 
a British Museum for the learned, a Wallace 
Collection for the connoisseur, a National 
Gallery for the fine artist. Is it too much 
to ask for one museum at least for the crafts¬ 
man ? And, if it is for him, let it be arranged 
accordingly 


DISCUSSION. 

The Chairman (Sir Aston Webb, R.A.) said he 
had seldom heard so delightful a lecture delivered 
in so interesting a manner. Mr. Day was a gen¬ 
tleman of strong opinions, who did not hesitate to 
express them. He hoped some of the audience did 
not agree with them, so that an interesting discus¬ 
sion would en.sue. While not saying exactly ditto 
to everything the author had said, he had no doubt 
that those present agreed with the greater part of the 
paper. He thought all would agree with him in a 
regret that certain people did seem to take a delight 
in belittling museums. It seemed to him an unfortu¬ 
nate thing that people .should say that the contents of 
mnseums were merely the flotsam and jetsam of art, 
and lost all their interest when they were deposited 
there. Even supposing they were the flotsam and 
jetsam of art, which very likely they were, in the 
ordinary course they would be obtained by collectors, 
go through vaiious sale rooms, and by degrees would 
be almost entirely lost to the nation. At any rate, 
there was the satisfaction of knowing that, once they 
were placed in a national museum, they were safe in 
the nation’s possession, and would last as long as 
human things could last. That was a very great 
advantage of museums, that it gave a certain perma¬ 
nence to the things which were placed there, and 
were open for everybody to see and study as long 
as they lasted. There were two essentials for the 
proper study of the articles exhibited, the first being 
the arrangement of the building, and the second the 
arrangement of the objects, to the latter of which the 
author had naturally paid more particular attention. 
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His own attention had been rather more directed to the 
arrangement of the building. Personally, he thought 
a museum ought to be placed in an ample space, that 
there should be some green around it and some gar¬ 
dens if possible, such as the Natural History Museum 
had, and such as museums, particularly in America, 
possessed, where the authorities did not hesitate to 
plant a museum in a public park, to the very great 
advantage of, the museum, and, in his opinion, not at 
all to the disadvantage of the park. But as a rule 
the authorities in England did things differently; a 
museum was placed on the smallest possible site 
which could be found, and every square foot of land 
on which the building was placed was used. One 
excuse for that was that there was not so much land 
in England as in America, where there was plenty of 
it, and that made all the difference. Another idea 
which the Americans had started had struck him as 
being a very good one in many ways, namely, the 
grouping of a series of museums in one building, the 
idea being to have little museums for distinct types ; 
for instance, an Oriental museum and a Western 
■ museum with its own galleries round their own court, 
so that the visitor could go to any part that he 
required and find a museum of manageable size, 
instead of, as in the great English museums, the 
bewilderment and distraction of the huge display 
which there confronted him. It was too late in the 
day for the authorities in England to do that very 
often, but the idea was being developed in a very 
interesting way in America. The order of the 
thoroughfares through the galleries, to which the 
author had called attention, was a very important and 
difhcult question. If there was a very wide gallery of 
40 feet, such as in the National History Museum, 
a central thoroughfare was, he thought, a disturbing 
element. The space on either side was so wide that 
people did not know whether to walk down the 
thoroughfare or to go in and out between the cases 
on either side. Probably side thoroughfares in that 
case were better. But in galleries of 30 feet in width, 
he thought there was no doubt, from a decorative 
point of view, and also with a view to seeing the 
objects best, that a central thoroughfare was de¬ 
cidedly the better, and it made it easy for people 
to find their way about. That brought him to the 
question of the circulation, which again was an 
important matter. When people went to museums 
they seemed very easily worried and troubled. He did 
not know why, but they did not like to find a dead 
end in the museum. They resented it very much if 
they had to pass twice through a gallery where 
beautiful things were exhibited, and it was a sort of 
recognised principle, therefore, that it must be 
arranged that visitors should never pass the same 
thing twice. That was sometimes rather troublesome, 
. but architects had to face 4 he question. Another 
pension a^hich had to be made was small escapes for 
visitors; to obviate the necessity of their going 
thi!OUgh,the udiole of the museum without being able to 
Ifet odt 'of Ik ^hea they wished to leave it if they were 


tired. There was the museum at Hertford House, very 
ingeniously and cleverly arranged, where there were 
two circuits, an outer and inner circuit, so that visitors 
could go round a short way, or, if they liked, could do 
the whole museum. That was constructed to meet the 
peculiarities of those people who visited museums. 
He was bound to say, on behalf of such people, that 
they frequently wished to leave museums after a short 
visit owing to the bad air and the want of arrange¬ 
ments for changing air in museums. People got 
what was called “ museum headache ** and “ museum 
temper” in a very short time after entering a museum. 
That was a question for gentlemen connected with his 
profession to try and avoid. He also thought the 
galleries should not be too long; they ought to be 
broken up, and there should be some change in them. 
Very long galleries, with half, a mile of pottery, how¬ 
ever beautiful they may be, were apt to pall upon the 
most enthusiastic ; he believed even the author of the 
paper would get tired of it before he got to the end. 
He entirely agreed with what the author had said in 
reference to the decoration of the interior of museums. 
He thought the less there was of it the better, but the 
author was kind enough to say that they might have 
a “blow out” on the staircase and the entrance 
vestibule, but nowhere else. He entirely agreed with 
that suggestion. The walls certainly should be 
absolutely plain. Any attempt at pilasters or deco¬ 
ration of any sort was bound to interfere with the 
arrangement of the exhibits, and the decoration of 
the galleries themselves should be the objects which 
they were designed and intended to contain. Jfe 
also agreed with the author that the ceilings should 
be light and the floors dark. If the floors were 
light, the pattern was reflected very often in the 
show cases, obscuring the articles in the cases 
which were on view. Two or three years ago the 
Americans sent a Commission to Europe to visit all 
museums. They did so, and catalogued them in the 
wonderful way in which the Americans did those 
things. The Commission had also issued a most in¬ 
teresting report with regard to such (|uestions, and 
also the arrangement of the objects. To anybody 
who was anxious to study the question, be could not 
suggest a more interesting book than the report the 
Commission issued in 1905 containing their observa¬ 
tions on all the museums in Europe. He was glad to 
say they spoke rather well of English museums, 
Hertford House especially seeming to appeal to them, 
and also the original part of the Victoria and Albert 
Museum. The great point the author raised, was 
whether a museum w^‘' *the educated few, or for 
the uneducated man^^fie understood the author’s 
id^ was that it should be for the educated few; 
he hoped some of the audience would think it ought 
also to be for the uneducated many.^ Mr. Day 
did not like compromises, but he ^the Chairman) 
was afraid that in this world it was impossible to 
get on without them. He confessed he was one 
of UjieBe weaklings who thought that« in regard to 
muaennUi it was necessary to cater for the eap^<;* 
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like the author, and also for the man in the street, 
like himself. He* had occasion to make a tour 
through nearly all the museums in Europe, making 
the trip for the purpose of endeavouring to obtain 
information. He had introductions to most of the 
directors of the museums; but when those gentle¬ 
men took him round they always impressed upon 
him the fact that they were following exactly what 
was done at South Kensington, They said, “ These 
•cases are just like what they have at South Ken¬ 
sington.*’ He replied that he wanted to see what 
they were doing of their own initiative. That fact 
was a very striking one, and it was a great compli¬ 
ment to the authorities at home. Any visitors who 
went to Germany, or any other country in Europe, 
would lind that what he might call bric-h-hrac museums 
were very much founded throughout on the great one 
in England, which was the father of them all. The 
Zurich Museum was almost entirely composed of 
rooms; and having seen it, if Mr. Day had not been 
present he should have confessed he was rather 
pleased with it. He quite saw the author's point, 
however, that it was a popular, and not a scientific 
way of arranging things. He was glad to hear the 
author say, however, that he did not object to a 
few of them. How far the objects should be shown 
in their surroundings, was a matter for experts, 
which he had no pretension whatever of being. 
Everybody knew the celebrated instance of Rem¬ 
brandt’s “Night Watch,” in Amsterdam, which 
originally, he believed, was hung in a club smoking- 
room, and after being smoked upon for years de¬ 
rived a beautiful rich colour, like old pictures did. 
It dominated the whole room, and was a glory to 
everybody who went into the place ; they were filled 
with amazement at the wonderful picture which was 
hung at the end of the room. He had heard Sir 
Alma Tadema describe it in glowing terms. When 
the Ryks Museum, which the author had described, 
was built, a very large gallery was made, and at the end 
of it, the most important place in the whole museum, a 
space was left for the “Night Watch.” It was 
common knowledge that when that picture was put 
up it was a great disappointment; no one could 
believe that it had the wonderful power which it 
possessed when it was hung in its previous position, 
with the result that a special room had to be built for 
it; and when it was removed from the large gallery 
and put into it, it again took the place it had occupied 
before as one of the works of the world. In that case 
the surroundings obviously affected the picture; but 
he understood the author to say that that did not 
much matter, because visitors wished to see how the 
thing was done, and not so much the effect of it when 
it was done* He quite understood what Mr. Day 
meant, and agreed vrith him to some extent. With 
regard to the question of the arranging of the objects 
themselves, he did not think the general decorative 
effect of the gallery could be overlooked. With 
pictured and fumiture it was necessary to think, to 
some extent, of the general appearance. Although 


he was not an expert, he should imagine it was quite 
possible to arrange a gallery in a decorative way, and 
yet not to sacrifice any of the technical beauties of 
the articles shown. Everybody agreed that light was 
everything. Most museums were too dark, and future 
museums ought, if anything, to be too light. If that 
was done, some of the light could always, if neces-^ 
sary be cut out, but if the means for the en« 
trance of light were not present, it could not 
possibly be increased, except as the author had sug* 
gested, by electric light, which he did not think 
would be very satisfactory. He was not quite sure 
that white walls were the proper thing for showing 
old objects in the best manner, as with old fumiture 
and other old articles it would show too plainly their 
state of decay. Personally, he thought a darker 
background would make them look a little more at 
home, and a little less like the ffotsam and jetsam 
which had been referred to. He was not quite sure 
that sentiment need be abolished out of museums 
altogether. There was, he thought, a great deal uf 
sentiment in going into a fine museum ; one felt the 
effect of those great men who had departed, and who 
yet lived again by their works, which could be seen. 
He felt on such occasions that the finest part of them 
was still alive, and that one was still able to see it 
in passing through the galleries of a museum. It was 
a very inspiring feeling to anyone who entered a well 
arranged museum, and should be an encouragement 
to every student, old and young. He had always 
felt, as Reynolds bad said, that the works of those 
who had stood the test of ages, had a claim to that 
respect and veneration to which no modern could 
pretend. 

Mr. A. B. Skinner thought that a good many of 
the pictures of the rooms which the author had 
thrown on the screen were in national museums and 
not in art-industrial museums. He recently had an 
opportunity of seeing the Art-Industrial Museum at 
Cologne, which the author had described, and he 
knew of no museum which approached his idea of 
what a provincial museum should be, better than 
that one. The director of that museum. Dr. Von 
Falcke, had now reaped the reward of his labours, 
having been appointed the director of the great 
Kunstgewerbe museum at Berlin, where he would 
take up his duties next April. There was only one 
small f^urnished room in the Cologne Museum. At 
Frankfort, where was a new art-industrial museum, 
there was no furnished room, as far as he could recol¬ 
lect. As a fine type of a national museum he mentioned 
particularly the one at Z^irich, which illustrated the 
past history of the Swiss by means of furnished rooms 
and the manner of living, right away down from the 
earliest to the present time. The rooms at Zurich, 
however, were distinctly*different from the pictures of* 
the rooms which had been shown on the screen, in 
that they were not crowded with fumiture. There was 
a certain amount of furniture in th^, just sufficielit, 
to show, but they had not that mass of objects abont 
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them which was a prominent feature of the illustra¬ 
tions of the rooms thrown on the screen. He did not 
care very much for rooms which were crammed with 
tables with plates and pewter on them, and chiTrs, but 
a certain number of such rooms were very useful no 
doubt to show the manner of living of people in 
days gone by. He thought there should only be just 
sufficient furniture in the room to show its relationship 
to the panelling round the room. The author had 
given him some information he did not know before, 
namely, with regard to the narrow wall cases in the 
Munich Museum. A visitor to a museum naturally 
wanted to have the object near to him, and if two 
objects were put into a case, one behind the other, 
one might form a background to the other and 
would not be seen. The last thing in museums 
was the Kaiser Friedrich Museum in Berlin, which 
was opened a few > ears ago, and if any information 
with regard to that museum could be given by any of 
audience he thought it would be extremely useful. 
He believed the background there was made of a kind 
of canvas, but he fancied that substance would not 
stand the climate of London; it would be dirty in a 
winter and would then not be fit to be seen. He sided 
with the Chairman against the author on the question 
of compromise. There must be compromise. Every¬ 
thing possible would be done for the craftsman and 
for the designer, but it was necessary to interest those 
people who came to see the objects, and no doubt 
rooms furnished to the extent to which he proposed 
they should be furnished did interest them. He pre¬ 
sumed the paper did not deal with historical museums, 
the real museum to which the author had referred 
being the Kunstgewerbe Museum, where history 
played a small part. The objects were not bought for 
that purpose, but purely as examples of technique and 
for the beauty of their workmanship and so forth. 
He thought they were getting out of the idea of the 
highly decorated court such as might be seen at the 
Crystal Palace, but had rightly got into their minds 
the fact that it was not necessary to decorate the 
rooms of a museum, but that the objects should de¬ 
corate them. If the walls and rooms were kept quite 
simple, the objects could be seen without any dis¬ 
traction. The first room at Zurich had troubled him 
very much, as it had been painted to the best of the 
ability of present day painters to represent an histo¬ 
rical room and, it seemed to him, unpleasant in 
appearance. Light in a museum was a most impor¬ 
tant thing, and in London especially so. The question 
of light must be very carefully studied in every 
museum built in the metropolis. He went recently 
Into a -museum not a thousand miles from the Society’s 
rooms, and although the day was foggy, the arrange¬ 
ment of the windows was such that the interior of 
musuem was really quite light. He expressed 
lill ytm grateful thanks to the author for the paper 
le lii^md. ^ 

Watt, C.I.E., said that he had spent 
thh1|^ yeaJbs of life in India, and it was his 


duty at one time to have to arrange one of the 
museums in that country. He wa^ then confronted 
with many of the problems that the author had dealt 
wtlh. He had had placed at his disposal a build¬ 
ing, built north and south, one side of which was 
almost entirely composed of glass from the top floor 
to the bottom. The tropical Indian sun poured in 
through the great glass windows all day long, so that 
that museum had plenty of light. He tried to subdue 
the light rather than to admit more, because eveiytbing 
was bleached in a very short time, the fabrics being 
entirely ruined by the action of the light and heat. 
He had to fit up and arrange the collections as an 
industrial museum. For a good many years prior 
to his taking charge of the work a very large col¬ 
lection had been made of various articles, and he 
was confronted with the problem of how to classify 
and arrange them to best advantage. The edu¬ 
cational basis was to be industrial, and therefore he 
bad to appeal to a special community. He accord¬ 
ingly proceeded to divide the museum into three 
sections, (i) industrial arts, (2) economical and com¬ 
mercial, and (3) ethnological. He had many thou¬ 
sands of objects which had to be grouped and 
displayed. He adopted as a classification a very 
material one; he made the basis of his system the 
materials of which the things were made or for which 
they could be used. He had no doubt Mr. Day 
and other gentlemen present would laugh him to 
scorn for having attempted such a standard, but at 
the time he could not discover a book which appealed 
to him as affording a classification that seemed to 
him to meet the purpose in view. He commenced, 
therefore, in the commercial section by having a 
portion devoted entirely to timbers, another to metals, 
to stone, &c., and these were arranged in the ordi¬ 
nary w^ay. He had some shallow cases three inches 
deep made for the purpose of Ijning portions of the 
walls; into these he put all the objects obtained from 
the trees, such as the gums, fibres, &c., also botanical 
specimens, drawings of the flowers and maps of parts 
of India showing where the various trees were found ; 
and the woodwork of all the cases was made of the 
timber of the trees in question. He had also logs of 
the trees assorted here and there, cut off at different 
angles to show different sections of the timber, and 
nuiilbered and named in a particular way. On the 
next floor immediately below the same system of 
numbering was used, and by following the numbers 
and names it was possible to see the cartwheels, the 
carved woodwork, and other objects made of the 
timber. Going lower down to the next floor, into the 
ethnological gallery, visitors could see such things as 
bows and arrows, agricultural implements, machinery 
and appliances that were also made of of these various 
timbers. A visitor could thus carry his inspection of 
the museum from one floor to the other through all 
tihe three sections into which it was arranged. When 
he came to arrange the textiles he thought of dividing 
tbdm in^ dyed fabrics, woven patterns, embroidered 
patterns md so on, but that waa not enough. Ho 
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desired to arrange the textiles on some sort of 
basis 'which seemed to him to be instructive* 
With that object in view he obtained specimens of 
all the needlework he could find, and tried to dis- 
cover the different stitches of the work. He applied 
the knowledge he thus obtained to the Indian em¬ 
broidered fabrics, but found they were in many direc¬ 
tions different from that of Europe. On consulting 
his lady friends he soon saw tnat they could not 
enlighten him very much, so he went to the natives, 
who showed him how they did their embroidery. At 
first he thought he had got on very well, but very soon 
found he was hopelessly at sea for a very important 
reason, namely, that his lady friends had taught him 
to Use a needle in the European way, whereas the 
natives did their embroidery in exactly a reverse way. 
After a great deal of study, he came to the conclusion 
that the museum of embroidery had better be arranged 
according to the stitches the natives used, and when 
the museum was completed it proved very interesting 
to those who visited it. He thought it would be very 
instructive if Mr. Day would follow up his present 
paper with another dealing specially with the systems 
of classification. In the commercial portion of the 
Indian Museum, he endeavoured to show the history 
ot the objects, not from an historic but from an in¬ 
dustrial point of view, showing where the materials 
came from, where and how they were worked up, and 
the different stages in the manufacture. Taking, for 
instance, lactjuer work, he showed first of all the 
timber, then the turned article, then the various stages 
of lacquering, etching, and painting the lacquer work 
until the completed article was seen. He thought a 
museum of that kind, if it were properly arranged, 
could be made exceedingly interesting. He had gone 
through most of the museums in this country and of 
Europe but was egotistical enough to think they did 
not meet the purposes—necessities of industry and 
commerce. They contained too many glass cases and 
bottles, and were far too technical. He wanted to 
see in a museum something that would instruct the 
artificer and the trader. In his opinion, a museum 
should be primarily for the man in the street, scientific 
visitors should not come to public galleries at all. 
They had no business there; they should be in the 
research room, or special galleries, where specimens 
were stoied and arranged in the most economical 
way for research. He thought many of the English 
museums could easily be made more attractive and 
educational than they were, the commercial and in¬ 
dustrial side having been neglected to a very painful 
extent. He had enjoyed hearing the paper very much, 
and had greatly benefited by it. 

Mr. Edward Packard said he had attended the 
meeting for the purpose of learning how a provincial 
museum could help forward the cause of arts and 
crafts. He was the chairman of the museum com¬ 
mittee of a provincial town, which established one of 
the first museums that was ever opened in this country, 


namely, in the year 1844. So far as it went they had 
an excellent natural history museum, and special 
attention was also paid to the department of geology, 
because of the redcrag which abounded in the 
county. With reference to arts and crafts, they had 
from time to time picked up bits of carved work, and 
got together a fair collection. Curiously enough, the 
only handicraft work which was attempted to a 
reasonable extent amongst the people in his district, 
was carving, and there were students in the carving 
classes, who made use of the examples contained in 
the museum. He would be exceedingly obliged if the 
author could give him a few hints as to the best 
direction which should be pursued in classifying and 
organising exhibits to help forward handicraft work. 
Unfortunately, they had not much money, which was 
one of the difficulties of all museums, especially 
museums in the provinces, and it was not easy to do 
all that one desired, for that reason. He was parti¬ 
cularly desirous, however, of helping the art schools 
to obtain such examples as might be particularly 
useful in a country town. 

Mr. Arthur H. Smith desired to support Mr. 
Skinner in the remarks he made with regard to com¬ 
promise. In a museum everything was a question of 
compromise. First of all, it was necessary to compro¬ 
mise with the past history of the institution under 
discussion, which perhaps went back for hundreds of 
years; it was necessary to compromise with the legacy 
of the architect, who had perhaps erected the building 
which was used as a museum, for some totally different 
purpose; then again it was necessary to compromise 
between the difi'erent purposes for which the museum 
existed and the different people for whom it existed. As 
one speaker had justly pointed out, the best thing 
would be to withdraw most of the objects. The un¬ 
instructed person only required a few important and 
typical objects. It was all very well to tell students 
that the rest were accessible to him if he would only 
ask to see them, but at the same time he was discon¬ 
tented if he did not have a few things put out for his 
benefit. The real difficulty was that it was impossible 
to have unique objects in duplicate still less in tripli¬ 
cate, in which case they might be placed according 
to different points of view. Again, it was necessary 
to compromise w'ith the limitations of human capacity 
on the part of those who had to take charge of the 
objects in question. If he understood the author 
rightly he would put all the fine bronzes in one 
place and other groups of objects in another place. 
The result would be <*itlier that everybody must 
have a knowledge of everything which was no 
longer possible, or there would be an inextricable 
mingling of curatort>, each taking care of every- ' 
thing. Taking such a detail as the glass cases, 
if the authorities had an infinite amount of money 
at their disposal, if the objects were perfectly 
stationary and the collection did|not change, tlm' 
cases could be made to fit the^ objects. But sup* 
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posing it was necessary to shift the objects, if the 
article was large and the case was small it would not 
go into it^ That was got over to a certain entent by 
having cases of a standard depth, and bringing the 
background forward by means of fittings, but there it 
t was necessary to compromise between the person who 
wanted to use a magnifying glass and the person who 
wanted to look at the things generally without being 
disturbed by the reflections in the glass. The ques¬ 
tion whether exhibits were difficult to see on account 
of the reflections depended upon whether the eye, 
while looking at the objects, was also in focus for the 
glass case. The whole of the management of a museum 
must be a compromise, and therefore it was necessary 
to make the best compromise possible. 

Mr. W. Coldstream stated that be had taken an 
interest in museums all his life. He was first con¬ 
cerned in the preparation of the specimens for the 
Hall Museum in 1864, while recently he had been in 
charge of the galleries in. the Indian Section of the 
Imperial Institute. He thought it was very impor¬ 
tant that the lit<»‘ature in all museums should be in 
very distinct terms, pointing out the direction in 
which those who were interested should proceed to 
find the subjects for which they are searching. It was 
very desirable that there should be a plan in each 
museum, in fact, ground plans should be hung on all 
the walls throughout the museum, pointing out where 
those interested could find the object they required. 
Another necessity was that the cases should be dis¬ 
tinctly labelled, in addition to large hanging labels 
describing the various classes of the exhibits. It was 
of the utmost importance that there should be in the 
cases, alongside the articles, plain and easily read de¬ 
scriptions of the scientific, technical, or commercial 
value of the articles. It was also exceedingly desir- 
able that easily accessible handbooks should be scat¬ 
tered about the museum. At the Imperial Institute, 
the plan was adopted of putting Sir George Watt’s 
exhaustive monumental work on the products of India, 
in small cases on the walls, but it was found necessary 
to chain the volumes in order that they could not be 
removed. It was most desirable that literature, 
although not of quite such an elaborate and technical 
nature as Sir George Watt’s book, should be placed 
within the reach of those who visited museums. 

On the motion of the Chairman, a hearty vote of 
thanks was accorded to Mr. Day for his interesting 
and instructive paper. 

Mr. Day, after acknowledging the kind way in 
which the audience had received his proper, said the 
only thing which had been seriously objected to was 
his protest against compromise. But he had not 
. deyried the necessity of compromjise^^ He had only 
, he did not like it. And he^ did not think they 
Intend to it without a fight. One had to 
^useam, like everything elie, upon a prin¬ 


ciple. If a man was prepared to fight for that 
principle all through, then he would not make a com¬ 
promise that be was ashamed of afterwards. If, how¬ 
ever, he vms ready to compromise at once, he would 
not do more than a middling thing in the end. That 
was his conviction. He admitted, however, the 
necessity of compromising in a sense all through. The 
Chairman had misunderstood him with regard to the 
white background for old furniture. He had expressly 
stated that it was necessary to have a colour which 
would, so to speak, pull the things together, but that 
above them, say 9 feet from the ground, the wall might 
be white so as to get as much reflected light aa 
possible. The real point at issue was as to whether a 
museum should be arranged for specialists, and stu¬ 
dents, or for the man in the street. He entirely 
agreed that it should be for the man in the street— 
such as the Chairman confessed himself to be. He 
did not mean to say the museum should be a resort 
only for .specialists, but that it should have a special 
purpose. And the man in the street would, if be 
only knew it, benefit much more by having a 
museum which was arranged for a specific purpose 
of instruction, than something arranged simply for 
the purpose of amusing him. It was not, there¬ 
fore, any injustice to the man in the street to arrange 
a museum for study. The man in the street, too, 
mcluded the workman, and it was for him that the 
museum ought to cater, not merely for art students. 
The man who would most benefit by a museum oft^n 
did not go to it because be did not find there what 
he wanted in the form in which he wanted it. That 
led him to the question of what had been asked, 
of how he would exhibit a handicraft. He would 
simply arrange it in order so as best to make it 
Intelligible to the handicraftsman. Of course, the 
particular order depended upon the particular craft. 
His suggestion would, by no means, end in put¬ 
ting together all the fine bronzes or anything else. 
He would not put all the fine things together; he 
would put the tMngs in the sequence of the handi¬ 
craft, and he would have things so arranged that any¬ 
one who was interested in a particular thing could go 
to the museum, see the thing he was interested in, 
and trace it from its simplest and most rudimentary 
form up to its very highest. That would cer¬ 
tainly not mean putting all the fine things together. 
With regard to , rooms, he quite agreed that 
if the museum authorities could get hold of a 
good rooms they would be most useful things to 
show, but they would not get many. The thing he 
protested against was the making up of rooms and 
arranging things in that form in a museum* It was 
quite true, as Mr. Skinner said, that the museums 
to which he (the author) alluded were not always 
t^hn^ museums, but national museums; but the 
idea of pnstty rooms had fascinated most people in a 
way that he thought it should not. He bad, theie- 
fote, protested against the object-lesson, which, he 
lepe^ted, he thought was more fit for the kinder<^ 
gi^n than for a national museum* 
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The Errors ov a Microscope Due to 
Diffraction, 

S;y!iabus ,—General explanation of diffraction— 
Diffraction at a slit—Diffraction in a converging cone 
of light—The diffraction pattern or antipoint—Influ¬ 
ence of the antipoint on the image produced by a 
telescope—The conditions that regulate the size of the 
antipoint—The Abbe theory of microscopic vision— 
Weak points in this theoiy—W. Gordon’s attack 
on the Abbe theory—The antipoint as influencing 
microscopic images—The advantage of the oil Immer¬ 
sion-Relation of apertuie to magnifying power— 
J. W, Gordon’s methods of reducing the size of the 
antipoint—Limits of visibility—Limits of resolution— 
Shapes of antipoints formed by different shaped 
bundles of rays—Resolution of rulings by special 
illumination explained-Diffraction in the eye—The 
Ramsden circle as a measure of aperture. 

In our first lecture, the problem of making a 
microscope was investigated by discussing the 
means whereby an enlarged image of an object 
could be obtained by combinations of simple 
lenses. In the second lecture it was shown 
that simple lenses produced enlarged images 
of such bad quality that much of the advan¬ 
tage of the enlargement was neutralised. The 
methods by which the errors of simple lenses 
have been almost completely removed was out¬ 
lined, and the problem of forming perfect en¬ 
larged images had apparently been solved, 
but there is another element which enters into 
the question, and forms a serious restriction to 
the development of the microscope. Diffrac¬ 
tion due to the interference of light seems, so 
far as can at present be predicted, to place a 
final limit upon the magnifying power that can 
usefully be obtained with a microscope. This 
lecture will be devoted to a consideration of 
that point. 

In elementary works on optics, it is stated 
that light travels in straight lines. It is true 
that if an opaque object be placed between a 
candle and the observer’s eye, the light does 
not go round the obstacle and the candle is 
obscured, but the statement considered as a 
bald fact is essentially untrue. A single 
particle of ether when caused to vibrate ty 
reason of a light Impulse, has no greater 
tendency ^to communicate its motion in one 
direction than another. A stone dropped into 
water communicates the disturbance iu all 
directions, as shown by the . circular waves, 
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which travel outward from the point pf impact, 
but a row of adjacent stones dropped into the 
water will rot form a series of circles arising 
for each stone. The wave created by one 
stone has a certain influence on that of its 
neighbour, and the result is that as far as 
the central portion of the row of stones 
is concerned, a straight wave travels outwards 
and the vibration proceeds in a straight line 
direction. Such is also the case with light, a 
body of light travels in straight lines not from 
any quality of its own but because each 
individual ray, although it has a tendency to 
wander in all directions, is kept in a straight 
course by the influence of its neighbours on 
either side. Its endeavours to travel away 
from a straight direction are frustrated by 
similar but opposite endeavours on the part of 
its immediate neighbours, and at the margin of 

Fig. 40. 


the row of stones where upon one side no 
neighbours exist to regulate the couduct of the 
edge rays, these do not travel only in the 
direct line of propagation but send off vibra¬ 
tions in the form of a fan. 

This phecomenon is called diffraction and 
the light which does not travel in the direction 
of propagation is called diffracted light. 

The statement that light travels in straight 
lines and the conception of diffraction as a 
supplementary phenomenon is a clumsy and 
inaccurate method of expressing the case. 
The facts are more truly stated by saying that 
light travels in all directions, but that when a 
sufficient body of light is considered it travels 
in only one, because each individual ray is so 
controlled by its neighbours that all except the 
margin moves in one direction. The diffraction 
of light explains why the edges of a shadow 
are never perfectly sharp, but there is always 
a fuzzy outline caused by the diffracted light 
which spreads into the pennumbra. An X-ray 
photograph of, for instance, the bones of the 
hand is nothing more than a shadow made by 
X-ray light, and to those who have tried to* 
photograph the shadows formed by ordinary 
light, the brilliancy of the definition of the 
X-ray photograph is surprising. It is due to 
the ftict that the X-rays have no perceptible 
diffraction, and, therefore, a perfectly clear 
and defined shadow is produced. 
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In large beams, where there are many 
elements to regulate the behaviour of the 
commiinity, the relative amount of diffracted 
light is small, but as the beam is narrowed 
it rapidly increases. If an exceedingly fine 
pencil of light is obtained by passing it 
through a narrow slit (Fig. 41), the amount of 

Fig. 41. 



spreading out is so great that instead of 
proceeding as a fine feather in the direction of 
propagation it spreads out in the form of a 
complete fan. 

DifiFraction is here demonstrated in an 
extreme form ; the indistinctness of the outline 
of a shadow shows it in a lesser degree. If 
the converse of a shadow be considered, a 
similar result will be observed. Suppose the 
lens c D (Fig. 42) to be a telescope object- 
glass forming an image of a distant star at a 

Fig. 42. 
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point B. On the methods indicated in the last 
lecture the lens may be assumed to be so 
corrected as to refract all the direct un¬ 
diffracted rays included in the cone C B d to 
an exact point at B, bat there is a certain 
proportion of diffracted light being given off 
as a haze from the aplanatic beam which will 
form a halo around the point, and prevent the 
image of the star from being a clean cut 
point picture. 


This halo, emerging from the envelope of 
the cone c B D, spreads out in a mist which 
might be expected to be uniformly distributed, 
but that is not so, for the individual portions 
of this mist influence their immediate neigh¬ 
bours, and a statement as to the behaviour of 
the whole body would be as tedious and 
voluminous as the narrative of all the incidents 
occurring to a large army on the march. Its 
condition, however, when it arrives at its 
destination is more easily ascertained, and is 
in fact the question which is of importance. 
Its destination is the focal plane at B, in 
which the image is formed, and it can be 
found both by calculation and experiment, 
w^hat is the nature of the light when it arrives 
upon a screen placed at the position \^. It is 
in the form of a pattern, the size and shape of 
which will depend on the nature of the beam 
of direct light from which the diffraction has 
originated, and the shape of this pattern is of 
great importance when considering the ques¬ 
tion of image formation. If the image of a 
point is being formed by a beam of light 
which is a solid cone as in the figure, the pat¬ 
tern will consist of a central disc of light sur¬ 
rounded by a series of rings of varying inten¬ 
sity, brightest near the centre. If it is formed 
by a beam of light which has the shape of a 
flat feather the image, although the object 
itself is a point, will consist ot a central bar 
with a series of parallel bands of either side. 
This diffraction pattern of the image of a 
point of light formed by an instrument has 
been called by Mr. J. W. Gordon an anti¬ 
point, which is a convenient term, and one 
which I shall henceforward employ in de¬ 
scribing it. Having ascertained the antipoint 
formed by a particular instrument, the image 
that it will produce of any object no matter 
what shape is obtained by supposing every 
point of the image to be replaced by an anti- 
point, and we may confine our attention to the 
antipoint in order to arrive at the image-forming 
qualities of the instrument under investigation 
as far as diffraction influences it. Every image 
formed by lenses such as a photographic lens, 
a telescope or the human eye is influenced by 
diffraction, each point in the object is repre¬ 
sented in the image by a diffraction pattern or 
antipoint. In such instruments as photo¬ 
graphic lenses the antipoints are generally so 
small, and therefore so nearly points, that their 
effect upon the resultant picture need not be 
considered, but in the telescope, where the 
image is highly magnified, the form of the 
antipoint has an important effect on the quality 








January lo, 1908. 


JOURNAL OF THE SOCIETY OF ARTS, 


163 


of the picture. In the case referred to (Fig-. 
42) of an image formed by a solid circular 
cone of light when the antipoint consists of a 
central disc brightest in the centre and gra¬ 
dually shading off to blackness, around which 
is a fainter ring of light increasing to a maxi¬ 
mum brightness and shading off again to 
black, there will be beyond this a second much 
fainter ring, and if the image be sufficiently 
intense a third, fourth, and fifth ring can be 
observed, in each case of less intensity than 
before. The rings under ordinary circum¬ 
stances are so much less brilliant than the 
centra] disc that they have little or no per¬ 
ceptible influence on the image, and attention 
may be confined to the diameter of the central 
patch or disc. It is evident that the smaller 
the disc the sharper the image, and it is im¬ 
portant to ascertain what is the factor 
governing the size of this disc. 

Recollecting the cause of diffraction, 
namely, that rays of light travel in direct 
straight lines only when there is a sufficient 
body of them travelling together, it is evident 
that the greater the number of rays there an' 
the less is the proportion that wanders off from 
the direct course, and the less will be the 
diffraction. Thus a large cone of light as 
at Fig. ^ 3 (i) has little diffraction and pro- 
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duces a small disc image, a small cone of light 
as at (2) or (3), will have great diffraction and 
produce a large disc. 

Now, although the bright and dark rings 
may not generally affect the image itself they 
are useful in measuring the size of the central 
disc, because the larger the diameter of the 
rings the larger will be that of the central disc, 
and the central disc which shades off from light 
to black has an indistinct outline and is difficult 
to measure. The most convenient portion of 
the diffraction pattern by which to determine 
the diameter is either the first black or the first 
bright ring. The diameter of the first dark 


ring may be considered as being about double- 
that of the visible disc seen with ordinary 
illumination. This diameter is expressed by 

the formula (Fig. 44) r =-- where r = 

semidiameter. This may be written 

where x' is the distance of the image from the 
lens and a is the aperture. 


Fig. 44. 



From this formula as from the consideration 
of Fig. 43 it appears that the larger the aper¬ 
ture [a) the smaller will be the diffraction disc 
or antipoint. Thus it is of great importance 
in instruments w'hich, like the telescope, form 
magnified images, that the bundle of light 
should be as large as possible, and that the 
size of the object-glass should be as large as 
the other considerations will permit so that the 
image is formed by large cones of light. 

We have so far referred to this question as 
applying to optical instruments other than 
the microscope, because i’Vauenhofer stated 
that the ordinary diffraction phenomenon 
could not be applied to high power 
microscopes on account of the fineness 
of the objects being observed, and that no 
pair of objects situated at a closer distance 
than a w’ave length of light could ever be seen 
as more than one object; but as early as 1827 
Sir John Herschel observed in criticism of this, 
that It is “a conclusion which we cannot 
regard as following from th(' premisses.” 
Nevertheless FrauenhofeFs statement seems to 
have been generally accepted, and when two 
objects which were closer together than a 
wave length of light had been distinguished 
with a microscope, some explanation was re¬ 
quired to account for such a phenomimon. 

This explanation was given by the extremely 
elegant Abbe theory of microscopic vision 
which is probably one of the most attractive 
and ingenious optical theories ever advanced. 
I propose to briefly refer to this theory, and 
the proofs upon which it rested, and then 
follow some of the work of Mr. J. W. Gordon 
who, in the last few' years, has demonstrated 
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that the Abbe theory, in spite of its extreme 
beauty of conception, rests upon insecure 
foundations, and that the ordinary diffraction 
theory of other instruments may probably be 
applied to the microscope in a similar manner 
as it has been to the telescope, which was 
indeed hinted by Sir J. Herschel. 

The Abbe theory pointed out that objects as 
fine as those which are observed with a high 
power microscope, split up the light which 
illuminates them into finely divided bundles of 

Fig. 45 . 



rays of light, each bundle consisting of a direct 
aplanatic beam and a fringe of diffracted light. 
To explain the point, consider a transparent 
line in an otherwise black field, which is repre¬ 
sented in Fig. 45 (i) in section, illuminated by 
a parallel bundle of light, x. The light, after 
it has passed through the aperture formed by 
the transparent line, consists of a direct bundle 
of light, surrounded by a complete fan of 
diffracted light. It is only a convenient 
method of expression to call the light {a) direct, 
and to call the other portions of the fan 
diffracted light. It is all of exactly the same 
kind, but has ceased to travel in a direct 
course, and has been spread out into a fan. If a 
lens, L, be placed so as to collect all this light, 
each bundle of parallel light from the slit wil^ 
be brought to a focus on a surface in the focal 
plane of the lens at F, and a screen placed at 
F will show not as might be supposed an 
evenly illuminated bright surface, but a series 
of bright and dark bands of light as shown at 
By investigating the, light that reaches 
the centre of one of these dark bands as c, the 
treason for this darkness is explained. It is 


due to the same causes which produce the 
straight line propagation of light and the 
diffraction patterns of focussed beams in 
optical instruments, but the cause can be more 
readily demonstrated in this simple case. 

Fig. 45 (2) is an enlarged diagram of a por¬ 
tion of Fig. 45 (i) showing at N'" in section the 
centre of one of the black bands on the screen 
placed at F. The whole of the light that can 
reach the point marked N"' is included in the 
beam N, N', N''', and M, M', u" N"'. Now if we 
consider the two boundary rays alone it will 
be seen that if the length of the ray N, x', N'' 
be compared with the length of the ray At, M', 
Ar, N ", the latter is longer than the former by 
the amount of AF, and that this difference 
will vary in length according to the obliquity 
of the bundle of light selected. Suppose tlial the 
distance M', M" is equal to half a wave length 
of light, and that the rays N and M started 
from the aperture in the same phase as F'ig. 
45 (3)* When these two vibrations meet at 
the focus at N'"' they will impinge upon the 
same particle of ether as shown in Fig. 45 (4); 
but one vibration having travelled half a wave 
length further will be half a wave length in 
advance of the other; thus the vibration x will 
strike the particle c with a tendency to force it 
upwards, and the other, M, w’ill strike it with 
an exactly equal tendency to force it down¬ 
wards, and the two vibrations will be ncu- 
tralised, thus extinguishing the light and 
causing darkness. That is what happens as 
regards a pair of separate rays, but the image 
is here formed by a small complete bundle, 
and if we suppose such a bundle to consist ot, 
say, 10 rays close together, as at Fig. 46, and 
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if we suppose the distance 6, c, is half a wave 
longer than the distance i, c, then rays i and 
6 will cancel each other; agair^ {jie rays 2 
and 7» 3 ^^^^^S£ncel one another, 


• In Ithe figure n n' to bo eqJal to Af and 

N' equal to M- V- ^ 

accurately dr--? argument. 
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«o that if the distance in length between the 
marginal rays i and lo is equal to one whole 
wave length, the entire bundle will cancel one 
another, and a black image will be formed. 
Thus the position where a complete bundle of 
rays will entirely cancel one another will be 
where it is at such an angle that the two 
marginal rays differ in length by one complete 
w'ave length. 

Now, what does the phenomenon of the dark 
bands on the screen placed at f mean, not that 
there is any difference in the light given off 
from the fine slit, but that there is a certain 
small bundle of light at a particular angle, b 

Fig. 47. 
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(Fig. 45), that will be extinguished if focussed 
to ri point. There will be another at an angle, 
c, which w'll also be extinguished, because 
its marginal rays have a difference in phase 
of two wave lengths, another thn'e, and so on. 
rhus this fine slit when focussed through a 
lens produces a definite diffraction pattern of 
dark and bright bands. A change in the nature 
of the slit will produce a change in the nature 
of the diffraction pattern, and the character of 
the diffraction pattern formed at F, although it 
is not a. facstmi/eoi the slit, grating, or object 
w^hich gives rise to it, is partially determined 
by the shape of that slit, grating, or object; 
under some occasional circumstances it repro¬ 
duces the pattern of the object, but has usually 
no close apparent resemblance. Figs. 47 and 
48 display a series of diffraction patterns pro¬ 
duced by different kinds of apertures and by 
the same object, a point of light, showing that 
although there may be a connection that can 
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be calculated between the object and diffrac¬ 
tion image, there is no direct resemblance 
between them, and the same object, namely, a 
point of light, may produce many patterns, or, 
if we take the converse case of objects of diffe¬ 
rent shapes, which are viewed by light focussed 
down by a lens, the same dissimilarity between 
the object and its diffraction pattern may, and 
generally does, exist. Now assuming, as 
Frauenhofer did, that optical instruments could 
not produce pictures by ordinary refraction of 
objects smaller than a wave length of light, 
when it had been shown by experiment that 
such pictures were undoubtedly produced, it 


Fig. 48. 
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occurred to Abbe lo consider whether the 
objects themsi‘lves did not prodiu'e their own 
pictures by means of the interference just de¬ 
scribed. Fig. 40 illustrates the formation of 
black interferenci' images formed by a grating. 
On a screen, placed at i' F, is displayed a 
series of bands, each, to some extent, a rough 
image of the slit. If all the light, forming 
these images, be again combined into an image 
in the picture made by the microscope, an 
image, more or less resembling the grating, 
might perhaps be formed, even it a direct 
shadow picture of the .dit could not be made 
by the optical instrument. It would appear 
that on this theory the picture seen in the 
microscope is in part formed by aplanatic or 
dioptric bundles of rays (not shown in the 
figure) which form images in the usual way, 
which images were supplemented or modi¬ 
fied by diffraction patterns, having a re¬ 
semblance to the object being observed. 
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In fact, it would appear that the diffraction pro¬ 
duced by the object itself was the determining 
factor of microscopic resolution, although the 
reason why such diffraction patterns should 
necessarily closely resemble the objects which 
give rise to them has never been discovered 
and would appear to have no existence. 

By this theory a limit for the resolving power 
of the microscope was established, namely, 
that in order to resolve details of a certain 
fineness the object-glass must be capable of 
collecting a sufficient angle of light from each 
point of the object to embrace at least one 
diffraction beam capable of forming an inter¬ 


space between the object and lens was filled' 
with refracting media. These media reduce 
the wave length of light, and consequently the 
angle required to obtain the necessary inter¬ 
ference condition need not be so great, and 
finer detail could be shown by the same angle. 
Reference to Fig. 45 (2) will show that if the dis¬ 
tance, M' :m", w'hich must be the length of a 
wave length, need not be so long, the diameter 
of the slit, N M, may also be smaller, and the 
same angle of light will produce the same^ 
interference figure at N'" of a finer slit. Thus- 
an absolute limit is set by the Abbe 
theory to the resolving power of the micro- 


Fig. 4q. 



ference or diffraction image, as for instance 
the beam, c c, in Fig. 50. Referring back to 
Fig. 45 (2) it is evident that it the object re¬ 
presented by the slit, N M, w’ere smaller than 
shown in the diagram, the distance, M' M", 
would be smaller and would not be equal to a 
wave length if light, and that the rays which 
w^ould have this necessary difference in length 
to form the first diffraction image would be 
those at a greater obliquity, so that the first 
black band might be formed more nearly at 
c c' than at b b\ It followed from this that be¬ 
cause with a finer slit the angle at which the 
rays, capable of forming this diffraction image, 
were given off was great, a lens to show fine 
detail must have great angular aperture to 
collect them, and that the limit of image form¬ 
ation would be reached when the object was so 
fine that the first bundle of such rays was 
emitted at an angle of 180*^. A further advan¬ 
tage, however, could be gained by the homo¬ 
geneous oil immersion system, when the whole 


Fig. 50. 
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Image viewed with triple 
silt aperture. 


Image viewed with triple 
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scope as soon as the highest possible re¬ 
fracting immersion medium had been used, 
and an angle of 180'^' of light had been col¬ 
lected by the microscope. This theory was 
accompanied by a very attractive experimental 
proof. A grating of fine lines. Fig. 50 (i), 
was placed on the stage of the microscope, 
illuminated by a beam of parallel light. An 
object-glass was employed capable of collect- 
ing light of sufficient angle to include the 
bundles capable of forming diffraction images 
b b. c Cy d d (Fig. 45), of the ist, 2nd, and 3rd 
order. A series of special diaphragms was 
inserted behind the object-glass, and the effect 
of cutting out different portions of light was 
investigated. It was shown that a diaphragm 
that had a small slit cutting off all but the 
direct aplanatic light rendered the grating 
structure invisible which had been previously 
shown clearly resolved, Fig. 50 (2). A dia¬ 
phragm, consisting of slits which allowed the 
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beams of li^ht b b, c c,dd, only to pass, allowed 
the grating structure to be seen, and, what 
was more curious, if the diaphrag-m introduced 
consisted of slits which excluded all the light 
except the alternate diffraction images c c, 
excluding the image b b, d dy it made the 
grating appear in the microscope to be double 
as fine as it really was. Fig. 50 (3). Now 
a grating double as fine would have produced 
images at cr, (Fig. 45), and none at bb,dd\ 
thus the diaphragm artificially produced the 
diffraction images that would have been formed 
by a finer grating, and this having been done, 
the image of a fine grating was actually seen 
in the microscope. A proof was apparently 
established that the image formed in the 
microscope depended purely upon these inter¬ 
ference images caused by the object. 

I'he validity of this proof was contested to 
Dr. Clifford Mercer in 1896, and was more 
completely investigated by Mr. J. W. (iordon 
in looi. Mr. Gordon explained that the results 
obtained by the above experiments could be 
shown to be due to the diffraction effects 
-caused by the diaphragms employed to cut off 
differtmt portions of the light. I will repeat 
two of the experiments in the lantern, which 
are similar to those described by Professor Abbe 
on th<“ microscope. 1 have in the lantern a 
double grating, with two sets of lines at different 
distances ; to the right of these is a single line 
and a point, Fig. 50 (i). By now introducing a 
very small slit, the structure of the grating 
disappears. Fig. 30 (2). I'his phenomenon 
can be explained both by the Abbe hypothesis 
and also by the Gordon interpretation, for 
if we examine the image of a single point its 
image due to the diffraction pattern given by 
the small aperture consists of a slit at right 
angles. 'I'he image of a single line, which 
may be considered as a row of such slits, 
becomes a broad band, and the grating, which 
now consists of a series of broad bands, will 
show no structure provided the width of the 
bands is sufficient to fill up the interspaces. 
This you will see is the case with the finer por¬ 
tion of the grating and not with the coarser. 
The appearance is exactly similar to the result 
seen in the Abbe diffraction experiment when 
viewed in the microscope. The next experi¬ 
ment is still more striking. Examining the 
grating as before, and placing in front of the 
lens a diaphragm consisting of a series of 
slits, placed at the correct distance, the upper 
half of the grating appears to be twuce as fine 
as it really is, Fig. 50 {3). An indica¬ 
tion, according to the Abbe theory, that 


having cut off the intermediate diffraction 
images the appearance is such as would have 
been caused by a finer grating, because the 
image is now formed by the lesser number of 
diffraction images. But now examine the 
diffraction pattern caused by our slits, first of 
a point, then of the line, and but little doubt 
can be felt that the duplication of the lines is 
caused by the effect of the slit diaphragm in 
causing a diffraction image of its own which 
duplicates the lines, and not by the cutting out 
of any diffraction spectra. It will be noticed 
as indicated in Fig. 50 (3) that in the lower por¬ 
tion where there are double the number of lines 
to overlap, the lines are double as brilliant, 
and that an extra line appears at each side of 
the grating. If any doubt still remains let us 
revolve the slit diaphragm and watch the eff(*ct 
on the diffraction pattern, Fig. 50 (4), first in 
the single line, then on the grating. As the 
slit revolves it wdll be found that the image is 
triplicated, and only at one position when the 
flanking image of one line overlaps that of its 
neighbour is a duplication caused as in Fig. 
50 (3). This experiment, it must be remem¬ 
bered, is being tried wdth large apparatus when 
no question of wave lengths com(* into play so 
far as the size of object is concerned. On the 
table I have placed two microscopes with the 
Abbe apparatus, as supplied for the purpose, 
showing exactly the same results on a small 
scale. It is, therefore, evident that the t‘xpcri- 
mental test of Abbe is no proof, for it is showm 
that the t'flect may be explained by the ordi¬ 
nary laws of diffraction of apertures quite as 
well as by a special diffraction forming pro¬ 
perty of the object which is being examined. 

The experimental proof having been con¬ 
sidered it will be well to return to the more 
theoretical aspect of the hypothesis. Suppose 
c; G (Fig. 51) to be the grating, L L the object- 
glass, F the posterior principal focal plane of 
the object-glass, (1 l) the position where the 
image produced by the object-glass is formed, 
and let A \' represent the direct bundle of 
aplanatic light, [c c) {dd) represent tw o pairs 
of diffraction images caused by the inter¬ 
ference of certain bundles of parallel rays 
which leave the grating in a particular phase 
relationship. 

In the first place, these diffraction images 
are images, not of the grating, but of the 
source of light; in the next place, they only 
exist at this position, F F, when the light used 
to illuminate the object is parallel, a case 
which is seldom realised in practice. They 
will entirely disappear if the source of light, as 
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is usual in hi.ich - power examinations, be 
focussed upon the grating. 

The apjparatus supplied by Professor Abbe 
for carrying out his experiment should have the 
diaphragms placed at ff in the back principal 
focal plane of the object-glass, but, as a matter 
of fact, they are placed nearly three-quarters 
of an inch above this position, and yet work 
equally well. In fact, the experiment works 
equally well when the diffraction spectra have 
been made to disappear by the use of con¬ 
vergent illumination, or when they are formed 


Fig. 51. 



10 inches behind the object-glass instead of in 
its focal plane. Under these two latter condi¬ 
tions the slit diaphragm could not cut off any 
particular diffraction images, and thus the 
phenomenon cannot be due to the question of 
obscuring the light by which these images are 
formed. But take the case in which the 
diffraction images are formed at the back 
focal plane of the object-glass, F; can that 
'fact have any influence on the image in the 
image plane, 1, of the microscope ? A bundle 
of rays that meet at c do not focus again at 
the image plane, even if they did, the spherical 


aberration of the object-glass overthrows any 
phase relationship, for it is well known that an 
dbject-glass that is corrected so that the 
planes G (i and 11 are aplanatic will not 
give an aplanatic image of parallel light 
at the principal back focus, F. Consider 
the whole bundle of the rays from the 
point A, which pass through the object- 
glass, and are brought to an image at the 
point A'. There is one ray from each diffrac¬ 
tion image dd, c c, w'hich will unite at A' and 
only one, and if it can be shown that these 
four rays were in some definite phase with 
reference to each other at the plane f by the 
time they arrive at the point A', they will be 
in the same phase with each other and w’ith 
the main dioptric beam due to the aplanatism 
of the system, for the light received at A' is 
a beam with a solid wavefront with A' as 
its centre, and any interference phenome¬ 
non which they may have passed through 
at any intermediate point is a matter of 
small importance. In considering this pro¬ 
blem as applied to the case of the micro¬ 
scope, the conditions w'hich actually exist in 
practice must be observed. A large cone of 
aplanatic light is being focussed to a point 
A', the whole of this cone of light must arrive 
at the point A' in one phase, otherwise it would 
not be aplanatic, and one might as well study 
the action of large aperture photographic 
lenses by reference to a pinhole photograph, 
as consider the effect of a minute bundle 
of parallel light in illustrating the action of 
a microscope. Thus on a physical basis it 
w’ould appear that the theory docs not rest on 
a sound foundation, and we are justified in 
adopting Mr. Gordon’s suggestion that we 
should return to the consideration of the sub¬ 
ject as if the microscope w'ere governed by the 
same laws that govern other instruments. 
Nevertheless, the diffraction caused by the 
object itself has this great influence upon the 
subject, namely, that the sharpness of the 
picture is dependent on the nature of the anti- 
point formed by the instrument. Suppose there 
were a fine slit, Fig. 52, gg, on the stage 
of the microscope, and that there was no such 
thing as diffraction on the stage, that, in fact, 
a fine bundle of direct light only were collected' 
by the lens. The effect w’ould be the same as 
if the lens ll had a pinhole aperture, very large 
diffusion discs of light would be formed by the 
diffraction of such narrow bundles, and there 
would be no distinct image but for the fact that 
the slit GG diffracts the light so that each 
point sends out a complete fan and enables- 
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the whole of the lens, L i,, to be filled with 
light and it becomes a large aperture lens and 
will give small antipoints and consequently a 
distinct picture. 

Let us then investigate the question as if the 
image were being formed as in the case of a 
telescope by converging beams of aplanatic 
light giving the ordinary diffraction patterns or 
antipoints. We saw that in order that an 
image of a point should appear sharp the 
diameter of the antipoint must be small 

Fjg. 52. 
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enough to appear as a point. It wa‘^ shown 
that the size of this antipoint was dependent 
on the size of the cone of light forming the 
image. Fig. 55 shows a diagramatic micro¬ 
scope object-glass in which the lens system 
has been replaced by its Gauss surfaces. It 
will be remembered that as microscope object- 
glasses fulfil the sine condition those surfaces 
will be spherical about the conjugate foci for 
which they are aplanatic. Now the size of the 
antipoint will depend on the constant quantity, 


Fig. 53. 



dependent on the wave length and shape of 
the aperture divided by the sine of the angle, 
u\ of the cone of emergent light, or 



Sin u' 


It is, however, more convenient to consider 
the angle of light that enters the object-glass 
than the angle that emerges, and the angle, 
is related to the incident angle by the 


relation* Sin //' = where IM is the 

M 

magnifying power and n the refractive index 
of the first or incident medium, and if we write 
the equation in the form 

^^ M ^ M 

n Sin u N • \ 

it is a more convenient form from which to 
determine the size of the antipoint. From this 
it will be seen that as the magnifying power, 
M, increases, the size of the antipoint increases, 
unless either the refractive index, or the 
angle of aperture, //, is also increased. The 
expression, n Sin u, is the quantity known to 
microscopists as numerical apertures, x. A, 
and is in reality, when the magnifying power 
is taken into account, a correct measure of 
the semi-diameter \_(i' Fig. 53, divided by .v'] 
of the cone actually forming the image. 

The result may be illustrated in d more 
simple manner. Suppose that Fig. 43 (1) re¬ 
presents a low power lens forming an image of 
a point, it is doing so by means of a beam of 
incident light of a certain angle which 
emerges in a cone of such a si/e that the 
antipoint or diffraction disc is small, as repre¬ 
sented by the circular spot. Suppose now 
that the Ichs is increased in powder and gives 
an image of greater magnification, the object 
must be placed nearer the lens, and if the 
incident bundle of light is the same, the 
emergent cone will be less, and a larger 
antipoint is formed. Fig. 43 (3) show's a 
more extreme case, consequently w’ith a low 
magnifying power, as shown in Kig. 43 (i), the 
antipoint might be so small as not to injure 
the sharpness of the picture, but with in¬ 
creased magnifying power the antipoint will 
be so large that all definition wnll be des¬ 
troyed. Therefore, the higher the power the 
greater must be the angle of light allowed 
to enter the object-glass from each point of 
the object. I'he so-called aperture of the 
object-glass must be increased at each in¬ 
crease of magnifying power, or no advantage 
will be gained. The image will, it is true, 
be larger, but it will also be more indistinct. It 
is for this reason that so much stress is always 
laid upon the aperture of a microscope object- 
glass. Low power lenses have* small aper¬ 
tures, as there is no advantage gained in giving 


• The relation is as follows :— 
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greater aperture than the case demands, and 
to each magnifying power is a certain aperture 

that is sufficient. In the formula r ■=. 

Sm li 

for diffraction it will be noticed that the size 
of the antipoint depends on the constant C, 
which depends on the wave length of light by 
which the image is formed, and not by the 
wave length of light which emerges from the 
object. How is it then that placing cedar- 
wood oil between the object and the front of 
the object-glass, and thus reducing the wave 
length of the incidtmt light, and not that of 
the light which forms the image, affects the 
question ? It can be explained as follows:— 
Elementary optics prove that if, as in Fig. 54 
(i) an object is place‘d at O in air at a distance 
O r., and that if, as in Fig. 5^ (2) it be placed 
at O' in solid glass at a greater distance in 
which o' T. is greater than the distance o L 


Fio. 54. 



in the ratio of the refractive index of the 
glass to the air, the magnification of the image 
at I will be the same in both cases; but the 
diagram will illustrate, supposing that the 
angle of the incident rays from o and O' is in 
both cases the same, the cone of emergent 
rays in Fig. i is narrow, giving a large anti¬ 
point, whilst the cone of emergent rays in 
P'ig. 2 is large, giving a smaller antipoint. 
Thus, placing the object in a highly re¬ 
fracting medium, such as cedarwood oil, 
reduces the size of the antipoint, and gives 
greater resolving power. It must here be also 
remembered that light of different colours has 
different wave lengths, and that as the size of 
the diffraction antipoint depends upon the 
wave length, better resolution might be ex¬ 
pected with the short wave length, green and 
blue light, than with red or orange, and this is 
amply proved by experiment. The use of 
monochromatic green, blue, or ultra violet 
for illumination, is a well recognised advan¬ 
tage. 

The ordinary diffraction theory and the 
Abbe theor>^ both lead to the same result, 


namely, that a certain magnifying power must 
be accompanied by the power of collecting rays 
of light of a certain angle, and it so happens 
that the correct ratio between magnifying 
power and aperture under ordinary circum¬ 
stances works out at the same figure in both 
cases. It is generally considered that for every 
100 magnifying pow'er the numerical aperture 
should not be less then about '2 N.A. The 
largest numerical aperture that can be readily 
obtained with an immersion fluid, is 1*5, and 
thus after a power of 750 has been reached 
no finer detail can be resolved. Some ob¬ 
servers prefer to examine a small image 
brilliantly defined, others prefer a less distinct 
but larger picture, so that no hard and fast 
rule can be laid down. It may often be conve¬ 
nient and even advisable to use greater power, 
so as to perceive the picture with less strain, 
but it has been stated that at that power all 
that can ever be seen will be seen, and that, 
although it is possible to obtain a magnifying 
power of 10 times this amount, no advantage is 
gained except that a large, indistinct picture 
can be obtained where previously a small and 
brilliant image of the same detail was visible. 
It may be wondered why so much attention is 
bestowed upon the question of w'hether one or 
the other of two rival theories is the correct 
one. If they both lead to the same result, it 
can purely be a matter of academic interest. 
Professor Abbe’s researches and achievements 
have been so extensive and varied that the 
correctness or otherwise of one piece of work 
would have no influence on his scientific repu¬ 
tation. That is true, there would be no im¬ 
portance in so fully discussing this matter if 
both theories did lead to the same result. 
Upon the surface they would appear to do so. 
Both theories point to diffraction as the deter¬ 
mining factor in high-power image formation. 
Abbe’s theory considers the diffraction at the 
object; Gordon looks only at the diffraction 
due to the form of the bundle of rays forming 
the image ; but there are two important cases 
in which they do not. According to the Abbe 
theory, if an object-glass will not admit light 
at a sufficient angle to form interference 
images given off by a particular object under 
examination by parallel light, that object can 
never be seen, and an absolute limit to the 
resolving power of the microscope is reached. 
You may try every expedient that can be sug¬ 
gested, and no advantage will be gained after 
the shortest available wave length light has 
been obtained. Mr. Gordon has, however, 
pointed out new directions in which experiments 
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to improve hi^h-power vision may be pur¬ 
sued. Starting- on the assumption that the 
ordinary laws of diffraction may bo accepted, 
he has attacked the problem on new lines. 
He has pointed out that the dift'rac'tion disc or 
antipoint is influenced mainly as we have seen 
by the size of the apeiture of the object-glass, 
but is capable of modification by other means, 
notably by the shape of the aperture, and that 
for this reason there may be further methods 
of developing the power of the instrument. 
1 think he would agree with me that at pre¬ 
sent although the experiments look hopeful, 
more time is recjuired to decide whether any 
marked improvement will be made. I he other 
question is a most important practical point 
that IS profoundly influenced by the correctness 
or otherwise of the Abbe theory, and that is 
the best method of high-power microscopic 
illumination. If the Abbe theory were correct 
and the cjuality of the image depended upon 
the brilliancy and perfection of the diffraction 
images given off by the object, then the best 
method of illumination would be to throw upon 
the object just that light which would produce 
the best diffraction images, namely, a bundle 
of monochromatic parallel light, Avhereas if 
Mr, J. \V. (iordon’s theory is correct, a widc- 
angl(‘d cone of aplanatic light should be used, 
focussed upon the stage, a cone, in fact, that 
would destroy all regular diffraction at the 
object. Practical experience has amply de¬ 
monstrated the supeiiority of the wide angle 
cone of illumination in preference to the illu¬ 
mination by parallel light. 

So far we have been considering the 
question of resolution, the powder of dis¬ 
tinguishing detail, the power of seeing 
that two points close together are two and 
not one, and for the determination of intri¬ 
cate structure this is the question of im¬ 
portance. When, however, isolated lines or 
points which are not in close juxta-position 
are examined, the limits of microscopic vision 
are not governed by the same restrictions. 
There is no reason why the smallest im¬ 
aginable point of light should not be seen, 
provided it be sufficiently intense to pro¬ 
duce a light impulse upon the human eye. 
I'hat is confirmed by the fact that a bril¬ 
liant star which subtends an inconceivably 
small angle, can be seen by the unaided eye. 
It is upon this principle that the recent ultra- 
microscopic microscope of Dr. Siedentopf has 
been constructed. An unusually powerful beam 
of electric- light is thrown upon substances 
which contain particles otherwise invisible 


17* 

w'ith the highest power microscopes, and if 
these particles have sufficient power of reflect¬ 
ing light, they will be rendered visible as 
spots of light. No structure is of course dis¬ 
played, but their motion, if it is sufficiently 
great, can be observed, and some idea of 
their relative positions can be obtained if 
they are widely separated. The question as 
to how fine a black line on a bright field can 
be discerned has been investigat(‘d by Lord 
Rayleigh, according to the law of antipoints, 
from the two areas of light on each side of 
the minute line, and he has decided that a 
line as narrow as i-i6th, or under some con¬ 
ditions i-,^2nd of a wave length of light 
should be visible. There is no doubt that 
extremely fine black lines, such as the flagella 
of bacteria can be seen, but as there is no 
moans of measuring such minuti* filaments. 

Fig. 55. 


I 




it is impossible to apply any experimental 
proof to the question. 'I'hcre can, however, be 
no doubt that single lines, and probably 
single dots of very great minuteness, arc 
visible. Mr. Gordon has recently succeeded 
in producing fine points of great minuteness 
by a most ingenious method of using two 
small spherical mercury globules, one at each 
end of a microscope. These act as convex 
mirrors, and by successive reflections thrown 
through the instrument, from one to the other, 
projected images of extraordinarily small size 
can be obtained, and their size can be com¬ 
puted. Resolution, in distinction to visibility, 
depends upon the distance apart at which two 
surfaces must be situated in order that, w’ith 
the highest power microscope, they can be 
reso^^d as being two, and not one element. 
The resolution of double stars in the tele¬ 
scope has been practically and theoretic¬ 
ally investigated in a very complete manner 
by Airy, Rayleigh, Dawes, and many others. 
The first factor is the size of the two anti¬ 
points. Suppose the two antipoin!. were 
very large as Fig. 55, A and B, they might be 
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visible as two images in the position (i) (2) (3), 
but not at (4). If they were smaller as at cD 
they might also be visible as two separate 
points up to the position 4, thus the two anti¬ 
points must be as small as possible, and the 
question then arises as to how far these anti¬ 
points may overlap and still show^ as a double 
object. The fact that an antipoint is brighter 
at its centre than at its edge, makes it evident 
that they may overlap to some extent, and ex¬ 
perience seems to show that if they overlap 
until the edge of one touches the centre of the 
other, they are still just visible as two images. 
Lord Rayleigh has pointed out that the phase 
relations of the two adjacent antipoints has 
a further influence on the question, and that if 

Fig. 56. 
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there is a difference in phase between the two 
antipoints of ^ a black interference line will 

always be formed between them, and they 
might be visible as separated points when 
even closer. However, one may probably as¬ 
sume that with ordinary illumination the limit 
of resolution is reached when the distance 
between two objects is about half the antipoint. 
Mr. Gordon has then suggested a means of 
reducing the size of the antipoint by manipu¬ 
lating the shape of the aperture of the micro¬ 
scope, or, to put it more correctly, of the shape 
of the beam of light which forms the image, 
whether produced by a limiting aperture or by 
other means. 


Figs. 47 and 4S showed the shape of the 
antipoint produced by beams of light having 
different cross sections, many of which were 
curious and interesting. The differences in 
appearance are more marked at first sight 
in the interference rings than in.the central 
disc, and, if as we may probably assume, the 
surrounding rings are so much less brilliant as 
not to be visible under ordinary conditions of 
observation, the difference in the central disc 
may not appear to be very marked. Neverthe¬ 
less, the central spot caused by a square 
aperture is square, by a slit aperture a slit at 
right angles to it, but the most hopeful sugges¬ 
tion yet put forward to increase resolution has 
been the use of a hollow cone of light. Fig. 56 
shows in the lower diagram the antipoint of a 
solid cone, and in the upper diagram of the 
same cone with the central portion stopped 
out. Comparison of the figures will show 
that the central disc of the antipoint produced 
by a beam of light, of which the cross section 
is an annular ring, is considerably smaller than 
that produced by a solid cone of light. At the 
same time, in this case, the brilliancy of the 
rings is increased. The figure is a photo¬ 
graph from Sir John Herschers article on 
light written in 1827. He points out that if 
the experiment is carried too far the rings 
becomes sufficiently intense and close together 
to give almost the effect of a large disc of 
light, and resolution is entirely destroyed. Mr. 
Gordon has tried the experiment of using this 
form of beam without carrying it to extremes, 
nd the interesting result is demonstrated 
by the two photographs, which by his cour¬ 
tesy I am able to show to-night. Fig. 57 
is a very highly magnified image of a group 
of minute micrococci photographed with a 
solid cone of light. Fig. 58 is the same 
group photographed with a hollow cone and 
I think you will agree with me that the 
difference between the two photographs is 
remarkable. In dealing with such minute 
objects it is premature to assume from one 
experiment that the difference in appearance 
is the resolution of the actual structure of the 
object. It may quite well be an optical effect 
that does not bear a direct relation to the object 
itself, but at any rate it looks a hopeful sign of 
obtaining increased power. 

The method by which this effect was obtained 
is interesting. It would obviously not do 
merely to illuminate the object with a hollow 
cone or cylinder of light, because as soon as 
that cone reached the object the light would 
be split up by reflection, refraction, and dif- 
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fraction in all directions, and the light re¬ 
ceived from any portion of the object would no 
longer be in the form of a hollow cone. It is 
necessary to place some obstacle between the 
object and the eye that will produce the 
required effect. In addition to this it is neces¬ 
sary to place this diaphragm in some place 


Fig. 57. 



where it will affect all the bundles of light in 
a similar manner, otherwise only one point of 
the object is influenced. Now, if we consider 
the path of the rays through a compound 
microscope, it will be observed (Fig. 59) that 
there is only one available place, at n, where 
all the bundles of light cross, and can thus all 
be dealt with in a similar manner, and that is 
the so-called Ramsden circle, jusjgpgbove the 
eye-piece. Mr. Gordon has devised an adjust¬ 
able holder which can be accurately adjusted 
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so that a small sphere can be placed in the 
centre of the Ramsden circle, and by this 
means every bundle of rays coming from the 
object has its centre stopped out, and is 
rendered a hollow cylinder. The spheres are 
formed of mercury globules cemented between 
two cover glasses, and a number of different 
sizes are made by which the width of the 
sheaths of light may be varied. It would 
appear from the diagram that the back of the 
object-glass, D, would also form a suitable 
position at which to place an obstacle or dia- 


Fig. 59. 



phragm, but if the light be traced through an 
actual object-glass, which consists of a series 
of lenses, it will be found that the back leas 
of the object-glass is not a position where the 
different bundles of light pass through the 
same area. 

Another interesting case dependent on the 
size of the antipoint arises in connection with the 
resolution of fine gratings of parallel lines, such 
as Grayson’s rulings. The finest of these rulings 
measure 120,000 to the inch, and by ordinary 
illumination are not capable of being resolved 
with an object-glass with a lower aperture 
than about i’2 n.a., but the author showed 
these resolved at the Royal Society with a lens 
having an aperture of only i- n.a. The ex¬ 
planation was that the lines were illuminated 
by a fine beam of wide angle light. Fig. 60 


Fig. 60. 
B 



A 


represents the back of the object-glass illus¬ 
trating the illumination, the fine beam of illu¬ 
minating light passed out from the object- 
glass at one margin at A, and the ruled grating 
which was placed at C c at right angles to 
the direction of the oblique light gave off a 
brilliant diffracted beam of light which passed 
out of the object-glass on the opposite slide 
at B. The image in the eyepiece was formed, 
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therefore, by two small beams of light. If the 
diagram of the antipoint formed by such beams 
of light be referred to, it will be seen that it is 
a fine line, with another line on each side 
parallel to the direction of the grating, and 
this shows why resolution was possible. Fig. 
fii (a) shows a row of circular antipoints formed 


beams of light which form the image are com¬ 
paratively large. It is, however, a ( urious 
fact that the theoretical size of the antipoints 
on the retina would point to about the same 
limit of resolution that is found actually to 
exist, and it is lo be remembered that birds 
who have small eyes and comparatively large 


Fig. 61. 




by a circular aperture. Fig. 62 (n) shows a row 
of line antipoints formed by a double beam of 
light of the nature employed. Thus the line 
structure in n is resolved by the line antipoints 
because these are reduced in size in the direc¬ 
tion at right angles to the line, although they 
are longer in the direction parallel to the lines. 
This is an example of an improvement in reso¬ 
lution brought about by a change in the method 
of illumination ; such a plan is useful when the 
character of the structure of the object is 
known, and the same procedure is the best 
method of showing the cross lines in the 
diaiom amphipleura pellucida, there is every 
probability that lines 150,000 to the inch, or 
even finer can be shown by this method, with 
higher angle lenses, but as a means of 
examining irregular structure it is obviously 
not an advantage that every point should 
be represented by a fine line, and the most 
hopeful method to employ would appear 
to be Mr. Gordon’s device of a hollow cone, 
which produces a smaller, though less brilliant 
central disc in the antipoint. 

This subject introduces a further practical 
question. A faint illumination should be better 
than a brilliant glare, as by this means the 
antipoint disc, which is brightest in the centre 
and shades away in intensity tow^ards its mar¬ 
gin, appears smaller. To some extent this is 
confirmed by the best observers who work in a 
darkened room with moderate illumination. 
The discussion of the resolution of the micro¬ 
scope is incomplete unless some reference is 
made to the part played by the eye. Thte 
image formed on the retina suffers to some 
extent due to the false disc© or antipoints, but 
, under the/ordinary conditions of vision the 


pupils have unusually great powers of distant 
sight. The question as to whether the limit 
of vision is an optical or a physiological limit 
is deserving of notice. If the radius* of the 
first dark ring of the antipoint be taken as the 
limit of resolution, and if we assume that the 
pupil of the human eye is 3 millimetres 
diameter, and that the wave length is , o.ro'Viotr 
of an inch, this limit works out as *000141 inch, 
which represents an incident angle of 48 
seconds. Observation gives from 30 seconds 
to 1 minute when tried by experiment, and 
the cones of the human eye are said to be 
placed at the most sensitive part at a distance 
apart of about 30 seconds. All these three 
values correspond. 

, But vision through a microscope is not 
vision under ordinary conditions, and this can 
be seen on examining the rays which emerge 
from a microscope. Fig, 62 shows a series 
of microscopes with the bundle of rays emetg- 
ing from the central point of the object indi¬ 
cated, and whereas the light in diagrams i 
pnd 2 may completely fill the pupil of the eye 
as experienced in ordinary vision. The light 
in 3 is passing out of the microscope in very 
fine bundles^ and the image on the retina is 
being fopned by very fine cones of rays which 

— .1 *—. ..... _ 

NoxE.-T-The radius of the first dark ring (r) is 
obtained as follows Take \ = y-^joVaoo then 
A in vitreous humour [/t=: 1*33] = say TniiViJoti' 
Back focus of eye /== 819 inch, aperture (a) znzr *12, 
r for cirqular aperture = 1*22. 

= .000141. 

a *12 ^ 

N = dlsIlAce of back nodal plane to retina =: *61 

f^ngle iMtbtended = = 48 seconds, 

..... ^ - N 'Ol 
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do not fill the pupil, and give rise to consider¬ 
able diffraction. The size of the bundles of 
rays, which emerge from the eyepiece, is best 
investigated by measuring the size of the 
Ramsden circle or eyepoint, which was de- 


P'lG. 62. 



scribed in Lecture I. as being the disc outside 
the eyepiece, through which all bundles of 
rays passed. This diameter of the Ramsden 
circle supplies a good deal of useful informa¬ 
tion about the microscope. 

Its radius is equal to the numerical aper¬ 
ture of the object-glass, multiplied by lo and 
divided by the total magnifying power of 
the instrument, and the diameter is therefore 

T) = “ or 20 >. This formula is 

M M 

useful, because it makes the calculation of the 
diameter of the Ramsden circle very simph*. 
It merely depends on the magnifying power of 
the microscope and the numerical aperture. 

Notp.— The formula for diameter of the Ramsden 
circle is obtained as follows. It is a conjugate image 
made by the eyej iece of the equivalent or principal 
plane of the object-glass. (Str Lecture I.) 





« Sin « x'l 

mi 


22=^*’ Zl 
X I 

x% 9 f Sin u 

"" ?ni 

If the light emerges from the eyepiece in parallel 
beams, and 


For a magnifying power of loo, and a nume¬ 
rical aperture of *1, the formula becomes : — 


D. = 

20 

] 

y ‘1 

ICO 

Z=Z *02 

i-50th " 

N.A. - 

•2 

D 

= -04 = 

i-25th. 

N. A. = 

•3 

D 

= *06 = 

i-ib‘6th. 

N.A. = 

*4 

D 

= *08 =: 

I-I 2 tb. 

N.A. = 

*.S 

D 

zir • I HZ 

l-ioth. 

N.A. =; 

•6 

T> 

- *12 HZ 

i-8th. 


Some authorities have pointed out that the 
measurement of aperture may be made by ex¬ 
perimentally ascertaining the diameter of the 
Ramsden circle, but such a plan is undesir¬ 
able, because it is difScult to measure so small 
a diameter with accuracy. The results are 
also misleading, unless care is taken to see 
that the whole angle of the object-glass is 
utilised. If a small pencil of light be thrown* 
through a wide angle lens, the size of the 
Ramsden circle will eppear to be much smaller 
than if the full angle of the object-glass had 
been illuminated, and the size of the Ramsden 
circle is of more value when it is desired to 
describe the angle of illumination used, anci 
not the total angle of an object-glass. 

The above formula becomes more interesting 
when applied to higher magnifying powers. 
For suppose the total magnifying power of a 
microscope to be loo, the sizes of the Ramsden 
circle are:— 

N. A. *5 = *01 = i-ioothinch. 

N. A. !• = *02 i- 50 th ,, 

N. A. 1-5 = *03 = I- 33 rd „ 

^>2 z=. i”cbes^ mim-i — total mag. power M. 

10 w Sin u 10 . 

.*. a- izz - . N.A. 

M M 

z\ ~ radius of aperture of obicct-glass on nodal planes. 
z '£ — radius of Ramsden circle. 

X 1 — distance of obiect from objoct-Rlass. 
x'l = distance of first image from object-glass. 

// = refractive index to left of objei t-glass, the refractive 
index to right being considered i (air). 
mj = magnifacation of first image. 

W2 = distance of first image fiom eyepiece. 
mz = magnific ation ef eyepiece. 

^ = focal length of eyepiece. 

The distance of the Ramsden circle from the 
second equivalent plane of the eyepiece is obtained as 
follows:— 

1 _ I 1 

x' X ^2 

X 

X ^ f>'£ 

X — distance of second equivalent plan cf the object-glass 
to first equivalent plane of the eyepiece. 
a' =: distance of Ramsden circle from second equiva.ent 
plane of eyepiece. 
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In all three cases, the pencils of light 
emerging from the eyepiece are very small, and 
may be expected to give rise to diffraction 
in the eye of an injurious nature. 

The limit of resolving power of the eye, with 
a pupil aperture of i-5oth of an inch, is reduced 
to an angle of about five minutes. Neverthe¬ 
less this is as great as that of the micro¬ 
scope so arranged that the Ramsden circle is 
•of that diameter. 

It can easily be shown that the size of the 
antipoint will depend on the diameter of the 
beam of light forming the image, and provided 
the eye does not further reduce this beam of 
light, there will be no further loss of resolution 
•due to diffraction in the eye. Where, how¬ 
ever, the eye deteriorates, the image is where 
>the pupil reduces the beam and does not admit 
the whole of the light. In that case, as shown 
in Fig. 62 (i), the portion of the light indicated 
by dotted lines is not admitted to the eye, and 
'the object-glass might just as well have had a 
smaller aperture. This illustrates the fact that 
when magnifying power is low it is quite 
possible to overdo the aperture of the object- 
glass. 

This closes the purely theoretical aspect of 
our discussion, and the fourth lecture will deal 
with certain practical applications of the theory. 
But at the close of this address I will add a 
personal note of scepticism which I think 
arises in the mind of every optician whose life 
is spent in the consideration of the aberrations 
of lenses. The whole of the beautiful theory 
•of diffraction, as applied to instruments, pre¬ 
supposes that the images formed by them are 
so perfect that the phase relationship of the 
light is retained throughout, or, if not in its 
entirety, at least to such an extent that the 
♦results of the diffraction theory may be con¬ 
sistently applied. Experiment tends to show 
that the diffraction results do actually occur as 
predicted by theory to some extent at least, but 
I find it difficult to believe that the image of a 
point formed by an optical instrument is ever 
sufficiently perfect to enable the laws of dif¬ 
fraction to be applied without modification. 

The aberrations of a lens may be so perfect 
that the image of a point is apparently very 
small, but such an image can always be seen 
by sufficiently rigorous observation to be far 
ifrom perfect when such minute quantities as 
, wave lengths of light are taken as the standard 
of measurement. 

The light forming such an image should 
theoretically consist of two cones of light with 
their points in contact; in practice it is more 


like two champagne bottles with their corks 
in contact, and the exact positions where the 
light from different portions of the lens focusses 
are separated by much greater distances than 
the length of one or two wave lengths of 
light. If this is so, the resultant diffraction 
pattern must be more abstruse in its nature 
than theory would predict. It is indeed sur¬ 
prising that any regular diffraction take?; place 
at all, and it would be unwise to accept any 
final limit for the resolution of the microscope 
that is not confirmed by experiment. 


THE INDIAN POST-OFFICE. 

The annual report on the Post-office in India 
for the year 1906-07, shows that the statistics 
are far below those of a highly civilised country 
like our own, in spite of the enormous population 
of the former. For instance, the number of 
letters, postcards, newspapers, packets and parcels 
issued for delivery, was over 779 millions in the case 
of India, and over 4,862 millions in the case of the 
Uniied Kingdom, during the year 1906-07. On the 
other hand, the general percentage of increase 
was far larger in India, being 3*8 for the Uniied 
Kingdom, and 6*21 in the former. With legard to 
letters and postcaids only, the Indian increase 
was over 38J millions. One of the special features 
of the Indian Post-office is the success attending the 
institution of the value-payable post, where the 
Department collected for sailors a sum aggiegating 
6J crores of rupees, realising as commission a sum 
of over ;f6o,ooo sterling. In regard to the Post- 
office Savings Banks, there were 1,190,220 active 
accounts in existence at the end of the year, 
showing a net increase of 6-67 per cent., 04^ per 
cent, of all the accounts being those of private 
persons. The amount deposited increased by over 
38J lakhs of rupees. There is another point 
in which the Indian postal business exhibits a 
striking contiast to the English system, and that is 
that there were 24 highway robberies of the mail in 
the former case. Three of these were attended with 
loss of life. In another instance the mails contained 
no cash, but they contained a copy of Sir W. Moore’s 
** Manual of Family Medicine and Hygiene,” which 
the robbers were considerate enough to return to 
the,Political Agent for Zhob. Among the casualties 
bdfalling postmen and runners are recorded a few 
deaths by drowning, one death by a tiger, and several 
by avalanches on the mountains. The tptal number 
of the officials of the Post-office, on the 31st March 
last, was 85,873, only 75 of whom were women. On 
the other hand, we may mention by way of contrast 
that the total number of persons on the strength of 
the British Post-office at home (established and un- 
established} was 199,178, of whom 41,982 were 
women. 
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HOME INDUSTRIES. 

The Coal Trade .—For coal owners 1907 was among 
the most prosperous of years. Throughout the year, 
with very brief intermission.s, shipments from the Tyne 
and Blyth were on an unprecedented scale. It is esti- 
mated that those from the Tyne will work out at over 
18,000,000 tons. The demand for steam coal through¬ 
out the yeai has been very acti\e, and the same i^ to 
be said of the house coal trade. In a year of general 
and great prosperity the Welsh coal trade has been 
particularly prosperous. Prices were very satisfactory, 
and many of the large contracts were placed at ad¬ 
vances of 25 per cent, to 30 per cent, on the figuies 
secured foi similar contracts in 1906. The year 
opened with a great foreign demand for South Wales 
coals. Many collieries had actually to refuse oidcrs, 
and there was great conge.stion owing to the sudden 
demand and the inade(4uatc loading facilities at Cardifl” 
and other South Wales docks. Kxpoits were enor¬ 
mous, and the price of Welsh coal w’as abnormally 
high, and the increase in foreign expoits foi the }ear 
amounted to considerably ovei 2,000,000 tons. Xew 
colliery works aie being developed in several centres, 
and the Hhjinney Iron Company’s pair of steam pits 
at Deri are expected to rank amongst the largest m 
Monmouthshiie and South Wales. As a rule when 
pi ices on the open coal maiket ha\e ruled high con¬ 
tract prices have been comparatively low, and vkc 
versa^ but 1907 was an exception. Conti act figures 
lepiesented advances of from 4s. to 5s. pei ton on the 
jnevious year’s prices. The piofits earned by colliery 
owners weie immense. To take a few representatne 
collieries •— 


Colliciy. 

IMOS. 

Profit. 

1000. 

iqoy. 

Baldwin’s, Ltd. .. 

1 43-028 

£ 

81-302 

£ 

I 20-|<)2 

Kbbw Vale . 

55-703 

S <)-872 

140-533 

Newport, Abercarn 

22-253 

24-«53 

36-183 

Tredegar . 

6b-6i3 

80-958 

121-956 


A notable feature of the market has been the demand 
for small steam coals. Not so very long ago looked 
upon almost as a negligible quantity, they are now a 
valuable commodity, largely owing to the fact that 
the furnaces of modern steamers are so improved 
that they will bum practically any class of “small.” 
If 1907 was a year of very exceptional prosperity for 
coal owners, in a lesser degree it was a good time foi 
the miners. It was not until the year was wel 
advanced that the miners received the full benefit ot 
the prosperous condition ol the trade, while for the 
whole year almost without cessation colliery owners 
reaped the benefit of the demand for coal and 
enhanced prices. But the miners were great ga’ners, 


to©. At the beginning of the year theii wages stood 
at 37.J per cent, above the standard of 1879. In 
March there was an increase of per cent., in June 
of III pel cent., in .September of 5 jier cent., and in 
December of 2 \ per cent. In December, for the first 
time .since the establishment ot the Arintration Board, 
wages of miners in the South Wales coalfield leached 
the maximum of 60 per cent, above the standaid rate 
of i 87(). The new year opens with coal averaging 
from 2s. fid to 3s. per ton moie tlian it did at the 
beginning ol 1907. A somewhat lower range of wages 
may be looked lor now that the abnormal expoit 
demand has ceased. 


RhiphuUdinf^ and Docks .—There was a considei- 
able falling of!' in the total output of tonnage fiom 
the shipping yards of the United Kingdom in 1907 as 
compared with the record year of 1906, the figures 
being for 1906 1,874,797 tons, as against i,()(i8,42() 
tons last year ; but, though the decrease is laige, it is 
less than was generally anticip.ited some months ago. 
And in the Clyde theie was a record output, the 
figuies for 1907 being 577,S4b tons, against 575,43^ 
tons in 190b. Many of the vessels and craft built on 
the Clyde consisted of sjiecial classes built for foicign 
and colonial orders. The greatest volume of tonnage 
launched by any one firm in the >eai was by 
Messrs. W. Doxford and .Sons’ output at .Sundei- 
land, where they tinned out 91,25 j tons, as comjiarcd 
with JIarland and Wolff’s output of 72,412 tons, 
Russell and Co.’s of 71,705 tons, aud that of Swan, 
Hunter and Wighan Richardson of b9,o()3 tons. 
The past year has seen a considerable extension of 
dock accommodation, notably at Cardifl', where the 
King opened the Alexandra Dock, and also at .Sw'an- 
sea and Newport, where accommodation is being pio- 
vided adequate for handling even the Mautctanni. 
At Liverpool there has been improvement in liejith of 
water and space; on the Clyde the blow'ing up of the 
Elderslie Rock has increased the depth of water to 
28 feet at low tide ; on the Tees a hne system of 
docks, embracing lepairing facilities, is being built; 
shipbuilding has been levived on the Mersey, and new 
yards established and existing ones extended on the 
Clyde. The outlook for shipbuilding has not been 
encouraging of late, but with characteristic enteiprise 
the shipbuilders are determined to keep m advance so 
that they may be able to meet all the requirements 
certain to be made of them when the puce of ship¬ 
building materials is lower and freights are less 
discouraging. 


The liaises of Seamen .—It is satisfactory to find 
that the seamen and fuemen have participated in some 
small degree in the advance of wages enjoyed by the 
workmen in so many trades. Tables compiled by 
the Board of Trade show that there has een 
improvement, although it is very small. The aver* 
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age monthly rate of wages with food for able seamen 
in i(j06 was 80s. 7d., and of firemen and tiimmeis 
85s. 4d., being an improvement in the one case 
of 2d. and in the other of 3d. on the rates of the pre¬ 
ceding year. The average wages of seamen in sailing 
vessels was 60s. 3d., an improvement of id. The 
money gain is insignificant, but the Shipping Act of 
iqo6 has improved the victualling scale and other 
conditions of .seafaring life. The total of seamen 1 m- 
ployed in iqo6 was 201,408, as against 186,636 in 
1901, showing an increase during the quinquennium 
of 14,732. The increase is mostly accounted for by 
engineers, firemen, stewards, and shipworkers. The 
skilled seaman, like the sailing vessel, will soon be oi 
the past only. It is satisfactory to note that the 
number of British seamen in the mercantile marine 
increased during the quinquennium from 120,412 to 
128,077. There was a .slight increase in the foreign 
element, from 32,614 to 34,906, and the Lascars in¬ 
creased from 33,610 to 38,425. If British seamen 
are to be attracted in adequate numbers, that is to 
say, if the foreigner is to be dispensed with, shipowners 
will have to go further in the direction of making the 
seaman’s life on board ship comfortable. Something 
—a good deal—has been done in recent years with 
this object, but more remains to be done if the right 
soil of men are to be attracted to, and retained in the 
mercantile marine. 


The Drapety Centre ,—The Manchester Guardian 
directs attention to the removal of the oldest of 
Bradford home-trade houses to London as marking 
another stage in Bradfoid’s decline as a wholesale 
drapery centre. Drapery buyers do not visit Brad¬ 
ford in large numbers, but they do visit London, 
which explains the transference. The company in 
question are to carry on their shipping department in 
Bradford, and to deal with their cottons there. As a 
centre for shipping merchants Bradford apparently 
gains rather than loses in importance, although some 
of the numerical growth of separate businesses is due 
to the fission of old firms. Home traders are con¬ 
sidering whether Manchester is not a more eligible 
centre even than London, and there are merchants of 
long experience in the Bradford trade who think it is. 
Something depends upon the class of work sought. 
For merchanting dress goods for the Midlands Man¬ 
chester is considered preferable. It is nearer to the 
denser masses of population, and to the mills, rents 
are lower, so are general expenses, and the growth ot 
drapers visits to Manchester is a main factor. Any¬ 
way, many Bradford home traders are said to have 
their eyes on Manchester. Removal thither seems to 
them a less speculative measure than migration to 
London. 


The Cotton Cro/.—American cotton crop estimates 
continue to differ widely, but the balance of evidence 


warrants the opinion that the yield will not be less 
than 12,000,000 bales. Anyway, American spinners 
are not alarmed, but trade is not what it was. A 
year ago the mills were sold far ahead, but now 
business has fallen off so much that some curtailment 
of production seems certain. With a crop of, say, 
12,000,000 bales, and the shrunken production that 
must be expected as a con.sequence of the American 
financial collapse, American exports of raw cotton are 
not likely to fall short of an average. It is the cotton 
crop shortage elsewhere that is the disturbing factor 
in the situation. Admittedly the Indian yield will be 
smaller, and the same may be said of Egypt, Russia, 
Mexico, and South America. Some estimates put 
the world’s shortage at 4,000,000 bales, which may be 
safely described as a great exaggeration, and the 
visible and imisible supplies carried over from last 
year were very large. 

The Tin-plate Trade ,—Next t'o the coal trade the 
Welsh tin-plate trade w^as probably the most pros¬ 
perous of all Home Industries in IQ07. It was a 
record yeai for this trade. In the eleven months 
ended N?)vembcr 30th the exports of tin and black 
plates were 438,817 tons as against 404,610 tons in 
the corresponding period of 1906. 1891 was known 

as the “ boom ” jear of the trade, yet in that yeai the 
exports were only 448,579 tons, or 9,562 tons more 
than in the fiist eleven months of 1907. The figures 
for the home consumption are even more remaik- 
able. In 1S91 they were 75,000 tons, last yeai 
213,000 tons. In 1907 there were more mills in 
opeiation then in any preceding period, and the 
production per mill was greater than ever be¬ 
fore. The men are paid on task and have, con¬ 
sequently, earned more than ever before. On the 
other hand, in America, notwithstanding the tariff, 
only 20 per cent, of the tin-plate mills are at work. A 
few weeks ago the United States Steel Corporation 
threatened that unless the Welsh tinplate makers 
bought a stipulated quantity of the Corporation’s bars 
they would be smashed ; the Corporation would turn 
its bars into tin-plates and compete with the Welsh 
makers in every market in which they did business. 
The Welsh makers treated the proposal as mere bluff 
and rejected it without hesitation. Concurrently with 
this attempt at American dictation, a movement has 
begun amongst the tin-plate makers for direct associa¬ 
tion with and participation in the profits of works 
manufacturing steel bars. Whenever works have been 
large enough to warrant the laying down of steel bar 
mills in conjunction with tin-plate mills, the associa¬ 
tion has been found very profitable. In the early 
part of the year, the men sought an advance of 10 per 
cent., but finally accepted an agreement that the wage 
rate shall remain stationary both for good and bad 
times, and that an eight-hours’ shift shall be estab¬ 
lished. Probably the prosperity of the trade in 1908 
will be a little short of that of 1907, but the makers 
anticipate a continuance of brisk trade. 
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CORRESPONDENCE. 


ENGLISH HOPS. 

May 1 be allowed to make a few comments on an 
aiticle, entitled “ The Hop Position/’ which appears 
in the issue of the Society’s yourtial for Dec. 27. It is 
possible, as the writer states, that “ if foreign imports 
were practically excluded by duty, this exclusion 
would probably lead to an extension of the acreage 
under hops, that would soon reduce prices to the old 
level,” but it would also mean the continued cultiva- 
lion of a very much larger acreage than at present, 
and a much greatei amount would have to be spent 
in wages lor cultivating and picking the hops grown. 
These wages would be paid to our own people, and 
not indirectly to foreigners, as at present, by the pui- 
chasers of foreign hops. This would benefit the 
general community, by reducing the number ol the 
unemployed, and it is certainly better for all con¬ 
cerned to provide work than to have to support the 
unemployed, by means of special rates ami charity. 
I may add that I do not regard this question iiom a 
political point of view’, but merely from one of 
common sense. James H. Bi t'K. 

so, Wirdhurst-road, .South Croydon 
December 30th, 1007. 


MEETINGS OF THE SOCIETY. 

Ordinary Mee'iin(js. 

Wednesday evenings, at 8 o’clock :— 

January 15.— “ Screen-Plate Processes of Colour 
I’hotography.” By C. E. Kenneth Mee.s, D.Sc., 
E.C.S. 

January 22.—“ Siam and its People.” By 
Harry Hillman. 

January 2<).—“ The New Patent Act.” By 
John William Gordon. Sir William Prkfuk, 
K.C.B., F.R.S., Vice-President of the Society, will 
preside. 

February 5.—** War Balloons.” ByAuousiE 
K. Galiuron. The Hon. Charles Hoi l.s will 
prCsside. 

February 12.—“ The Application of Science to 
Foundry Work.” By R. Buchanan, Piesident 
Staflbrdshire Iron and Steel Institute. 


Indian Skction. 

Thursday afternoons, at 4.30 o’clock : — 
January 16.— ‘‘Indian Agriculture.” By 
Henry Stavei.ey Lawrence, I.C.S., Diiector of 
Agriculture, Bombay. Sir James Monteath, 
K.C.S.I,, late Member of Council and Acting- 
(iovernor of Bombay, will preside. 

hKBRUAKY 13.—“TheNew ‘ Imperial Ga^ietteer ol 
India.’ ” By Richard Burn, I.C.S. (To be read 
by William Fo.ster.) 

March 12.—“ Progress of Native States during 
the’pa.st Forty Years.” By Sir David W. K. Barr, 
K.C.S.I., Vice-President of the Council of India. 


April 30.—“ Reminiscences of Indian Life.” By 
the Right Hon. Lord Lamington, G.C.M.G., 
G.C.I Em late Governor of Bombay. 

May 21.—“The United Provinces of Agra and 
Oudh.” By Sir James John Digges La Touche, 
K.C.S.I., Member of the Council of India and late 
Lieutenant-Governor of the United Pr:)vinces. 


Colonial Seciion. 

Tuesday afternoons, at 4.30 o’clock :— 

January 28.—“ The Development of Colonial 
Self-(iovernment in the Nineteenth Centuiy.” By A. 
Berrikdale Kehh, M.A., B.C.L., M.K.A.S. 

FebrL’ARY 25. — “ Irrigation in Egypt undei 
British Direction.” By Sir Hanbury Brown, 
K.C.M.G. 

March 24.—“The Mineral Resources of Western 
Australia.” By the Hon. C. H. Hason, Agent- 
General for Western Australia. 

April 7.— “The Imperial Problem of Asiatic 
Iiiiiiiigidtion.” By K it'HARD Jebh. 

Applied Art Section. 

Tuesday evenings, at 8 o’clock :— 

J.ynuary 21.—“ Developments in the Ait of 
Jcw’ellery.” By Mrs. Hadaway. 

February 18.—“Banners in Pageantry.” By 
George W. Eve. Walter Crane, R.W.S., will 
preside. 

March 31.—“Enamel Portraits.” By Cyril 
Davenport, P'.S.A. Sir Hubert von JIerkomer, 
C.V O , R.A,, will preside. 

April 28.—“Lace as a Modem Induslr).” By 
Miss Isemonger. 

May 26.— 


Cantor Lec i crks. 

Monday evenings, at 8 o’clock :— 

Henry Hardinge Cunvnghame, C.H., 
“ The Theory and Practice of Clock Making.” 
Six Lectures. 

Lecture I.— January 20.— The history of clocks 
—The verge escapement—Invention of the ])endulum 
—Its adaptation to clocks—The aivhor escapement 
—The dead-beat escapement—Attempts at detached 
escapements—The gravity escapement—Remontoils 
— Detached gravity escapements—Electric clocks. 

Lecture II.— January 27.— The theory of the 
pendulum — The simple pendulum — Motion of a 
[larticle under an accelerating force—Motions upon 
a curve—The cycloid—Motions in a circular arc. 

Lecture III.— February 3.— 'I'he simple pen¬ 
dulum concluded — The compound pendulum — 
General formula—Moment of inertia—Corrections for 
circular error, and for moment of inertia of bob —An 
buoyancy, its effect on pendulums. 

Lecture IV.— February 10.—Method of com¬ 
pensating pendulums for the expansion of the lOd, 
the bob, and the temperature of the air—Barometric 
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correction—Method of construction of pendulum— 
The ^Tidiron, the mercur)% the zinc and steel, lever 
and other pendulums. 

LECTt'RE V.—February i 7.—The pendulum con¬ 
tinued—Modes of suspension—Air-tij»ht cases—The 
escapement—Principle of the escapement; eilect of 
distui bailees—The dead-beat escapement—Detached 
escapements and gravity escapements—The escape¬ 
ments of Mudge, Cummings, Bloxam, and Denison. 

Lecture \T.— February 24.—The theory ol 
escapements concluded—Teeth of wheels—The theory 
of epicycloidal teeth — Involute teeth — Lanieiu 
pinions—Pdectric clocks—Main divisions of electric 
clocks—Difficulties to be contended with—The clock 
of the futuie. 


Shaw Lkciurks on Indusirial HvtaENK. 

February 7.— “The Hygiene of the Pottery 
Trade.” By William Burton, F.C.S., (ffiairman 
of the Joint Committee of Pottery Manufacturers ol 
Cneat Britain. 

Feuruarv 28.—“ The Removal of Dust and 
Fumes in Factories.” By John Sci/i r Haloane, 
M.A.,M.D., M.R.C.P. (Fdin.), F.R.S. 

Ma\ 15.—“ The Dangers of Coal Dust and their 
Pievention.” By W. E. Garior'ih, President ol 
the Colliery Pioprietois’ Association of Great Biitain. 


Howard LEcruREs. 

'I'hursday evenings, at 8 o’clock : — 

11 . S. Hele-Shaw, LL.D., F.R.r*., “ The 
Navigation of the Air.” Three Lectureb. 
March 19, 26, April 2. 

MEETINGS FOR THE ENSUING WEEK. 

Monuav, Jan. 13 Surveyors, (ireat George-street, 
S.W,, M ij.m. Professor Henry Robinson, “ Eorc- 
shorc Erosion and Reclamation." 

Geographical, University of London, Burlington- 
gardens, W., p.m. J)r. 'I . Anderson, ‘‘ Among 
the Volcanoes ol (Guatemala and St. Vin< ent.” 

Medical, IX, Chandos-street, W., p.m. 

London Institution, Finsbury-circus, E.C., 5 p.m. 
Mr. A. R. Hinks, “ The Evidence for Life on 
Mars ’’ 

1 l’usDA^, Jan. 14...Asiatic, 22, Alberaarlc-street, W., ^ p.m. 
Mr. E. II. Walsh, “ The Coinage of Nepal." 

Royal Institution, Albemarle-street, W., j p.m. 
Dr. A. A. Gray, "The Internal Ear of Different 
Animals." (Lecture I.l 

Civil Engineers, 25, Great Gcorge-strect, S.W., 
H p.m. Discussion on Sir Whately Eliot's paper, 
" Keyliam Dockyard Extension," and on Mr. 
(Jeorge Hall .Scott’s paper, " Key ham Dockyard 
Extension : Temporary Works, and Plant and 
y\ppliaiu es used in Construction." 

Photographic, 66, Russell-square, W.C., » pm. 
Mr. HoNvanl Farmer, "The Modes of Action of 
Ruled and Analagous Screens, and their Applica¬ 
tions to Photo-Engraving." 

Zoological, 3, Hanover-square, W., 8jr p.m. 

Colonial, Whitehall Rooms, Whitehall-place, S.W., 
8 p.m. Sir Henry Blake, “ Ceylon of To-Day," 


Horticultural, Vincent-squarc, Westminster, S.W., 
3 p.m. 

Wkunksday, Jan. 15 SOCIETY OF ART.S, John street, 
Adelphi, W.C., H p.m. Dr. C. E. Kenneth 
Mecs, "Screen-Plate Processes of Colour Photo- 
graphj." 

Meteorologu al, 25, Great George-street, W., 7^ 
pm (Annual Meeting.) Address by Dr. H R. 
Mills, President, on “ Map-Studies ol Rainfall." 
Microscopical, 20, Hanover-square, W., 8 p.m. 
1. Mr. W. West he, "The Mii roscope as an 
Aid to the Stiid> of the Biology of Inset ts, uitli 
•-petial Reference to the Food." 2. Mr J. E. 
Barnard, " An Improved Type of Mercury N'ajxnir 

1. imp, foi use with the Mu rost opi\" 
Entomological, ii, Cbandos-street, W., 8 p m. 

Annual Meeting. 

Auctioneers, 34, Rnsscll-square. W.C., p ni. Mr. 

Cynl Davenport, " Me/.iotints." 

Jtntish Archa-ologit al Association, 32, SatkMlIc- 
strcct, W., 8 p.m. 

Tiilrsdav, Jan 10 S(;C 1 E 1 Y OF ARTS, ]ohn street, 
Adelphi, W.C.. 4J p.m. (Indian Section.) Mr. 
Henry Staveley Lawrent e, " Indian Agrii ultiirc." 
Royal, Burlington-house, W., p.m. 

Antiquaries, Burhngton-house, W., 8^ p.m 
Linnean, Burlington-house, W., 8 p.m. Mr. Arthiii 
W Sutton, 1. (a) '‘/itassna Crosses." (^) 

" Notes on Wild Types of Tiiber-bc.iriug Sol.i- 
tiums.’* 2. Mr. .S. '1 Dunn, " Kctision ol the 
genus (Blurae.)" 5. Mr. Bunzo Haiala, 

" New Conifei.i of I'ormtisa." 

Chemital, Burhngton-house, W., 8^ p.m. 1, Messis 
J. J. Ftixand J 1 Hewitt, " Colour and Constitu¬ 
tion of A/o-i ompounds (P.irt 11 .) The Salts ol 
p-hydro\ya/o-( ompounds with Mineral A( ids’’ 

2. Mr. F. D. Chattaway, " I'he Oxidation ol 

Aromatic Hydrazines b> Metallic Oxides, Per¬ 
manganates, and Chromates " 3 Mr A Slator, 

" .Studies in Fermeiit.ition. Ul) 1 he Mi'thanism 
ol All oholic Fcrinentation." 4. Messrs. II. 
M.irsden and F S Kipping, " Organu Denva 
lives of Silicon. (Part IV.) llie Sulphonation of 
l»er,zylethylprop> Isilu JI Oxide and of Hen/> lc*th>l- 
dipropyleilitane." 5, Messrs. C. W. Moore .itid 
J. F. Ihorpe, "The Formation and Reactions i*l 
Imino-compounds. (Part VI.j The Formation of 
Derivatives ol Hydrindenc from o-xylylenedini' 
tnlc." 

London Institute, Finsbury-circus, E C., 0 p.m. Mr. 
J. S. Scarf, " Flames." 

Royal Institution, Alberaarlc'-street, W., 3 p.m. 

Prof. W. W. Watts, " The Building ol Britain." 
Optical, 20, Hanover-square, W., 8 p.m. Mi, H. L. 
Taylor, “ Ihe Relative Value of Parts in .spec taclv 
Frame ManuLicture." 

Historical, Lecturc-hall, Field-court, Gray’s-mn, 
W.C., 5 p.m. Mr. G. W. Forrest, The Siege 
of Madras, reviewed and illustrated from original 
documents. 

Numismatic, 22, Albemarle-street, W., 6^ p m. 
Fripay, Jan. 17.. Royal Institution, Albemarle-street, W , 
*) p in I’rof. ' 1 . E. Thorpe, " The Centenary of 
Davy’s Discovery of the Metals of the A 1 kales. ’ 
Civil Engineers, 25, Great George-street, .S.W., 
8 p.m. (Students’ Meeting.) Dr. Herbert Lap- 
worth, " The Principles of Engineering Geology." 
(Lecture II.). 

Quekett Microscopical Club, 20, Hanover-square, 
W., 8 p.m. 

Safurday, Jan. 18...Royal Institution, Albemarle-street, 
W., 3 p.m. Prof. Gilbert Kapp, " The Electrifica¬ 
tion of Railways." (Lecture I.) 
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NOTICES- 


NEXT WEEK. 

Monday, January 20, 8 p.m. (Cantor 
Lecture.) H. H. Cunvnghamk, C.B., ‘^The 
Theory and Practice of Clock Making. (Lec¬ 
ture 1.) 

Tiiesdav, January 21, 8 p.m. (Applied 
Art Section.) Mrs. H vda\v w , “Developments 
in the Art of Jewellery.” 

Wednesday, j ant ary 22, 8 p.m. (Ordin¬ 
ary Meeting.) Henry Hillman, “ Siam and 
its People.” 

Further details of the Society’s meetings will 
be found at the end of this number. 


INDIAN SECTION. 

Thursday Afternoon, January 16 ; Sir j vmes 
Monte \th, K.C.S.I., in the chair. 

The paper read was on “ Indian Agricul¬ 
ture,” by Henry SrAVELEY Lxayrence, 
I.C.S., Director of Agriculture, Bombay. 

The paper and discussion will be published 
in a future number of the Journal, 


LIST OF MEMBERS. 

The new edition of the List of Members of 
the Society is now ready and can be obtained 
by members on application to the Secretary. 


COVERS FOR JOURNAL. 

For the convenience of members wishing 
to ^ind their volumes of the Journal^ cloth 
covers will be supplied, post free, for is. 6d. 
*cach, on application to the Secretary. 


PROCEEDINGS OF THE SOCIETY- 

CANTOR LECTURES. 

THE THEORY OF THE MICROSCOPE. 

By Conrad Beck, F.R.M.S. 

Lecture IV, — Delivered December itth, 1907. 

Practical Applications of Theory. 

Syllabus ,—The best combination of eyepiece aiul 
object-glass.—Illumination with hrgh-power eyepieces 
—Bust with high-power eyepiece**—Gordon’s oscilla¬ 
ting screen—Useful aperture—Penetration and depth 
of focus—Small apeitures for photography—Penetra¬ 
tion in highly refracting media—Effect of cover-glass 
—Correction foi erroi thus pioduced—Illumination— 
The sub-stage condenser—Best angle of illumination 
— Illuminants — Mono-chromatic illumination — Sir A, 
Wright’s experiments—Critical illumination—Trans¬ 
parent and opaque objects—Necessity for study of 
illumination. 

The preceding lectures have briefly outlined 
the theory of the microscope. There are gaps 
that require to be filled, and more detailed 
consideration should be bestowed on many of 
the individual steps in order to form an ade¬ 
quate groundwork for the study of the micro¬ 
scope. Such an elaboration as would satisfy 
the student cannot be attempted in a few 
addresses, and I propose in this last lecture to 
apply to practical questions some of the 
theoretical matters which have been investi¬ 
gated. 

These practical questions wdll tend in one 
direction, namely, towards ascertaining the 
best methods of obtaining the most perfect 
images with high powers. 

There are other questions equally interest-, 
ing, but nothing that is at present so impor¬ 
tant. Since the discovery that disease is 
frequently the direct result of minute germs, or 
of changes in microscopic cell structure, it has 
been strongly impressed* upon scientific in¬ 
vestigators that the microscope, even at its. 
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best, is a peculiarly inadequate instrument 
with which to fight the battle against disease, 
and that every endeavour should be made to 
study what are the limits to microscopic vision 
and what methods can be devised to widen 
them. 

The microscope consists of two definite 
portions, the object-glass and the eyepiece ; 
each of these parts is, with but slight reserva¬ 
tions, corrected in itself, so that each ditferent 
object-glass can be used with each eyepiece, 
and it is important to consider the most 
advantageous method of combining them. 
What is the best combination of eyepiece and 
object-glass that should be employed to obtain 
a particular magnifying power 

Having searched with a low power over a 
specimen, and found a spot to be examined 
under greater magnification, the easiest thing 
to do is to remove the eyepiece, and drop in a 
more pow’crful one. It does not appreciably 
alter the focus, there is no necessity to shift 
anything, and it produces the extra magnifi¬ 
cation, but such a procedure is disappointing. 
There are definite reasons for this. Every 
object-glass, however well made and designed, 
has some residual errors. Let us suppose that 
it magnifies lo diameters and a low eyepiece 
magnifying 5 is in use with it, giving a com¬ 
bined power of 50, the errors of the object- 
glass are exaggerated 5 times. If a magnifi¬ 
cation of 200 IS required, an eyepiece magni¬ 
fying 20 gives the increased power, but all the 
errors of the object-glass are multiplied by 20 
instead of by 5. Five times the error might 
not be noticeable, when 20 times would destroy 
the perfection of the image. 

Thus, for this reason alone, when a high 
magnifying power is required, it is better to 
increase the power of the object-glass and 
not that of the eyepiece. There are, however, 
other reasons why the use of high-power eye¬ 
pieces is not desirable. One of these depends 
upon the illumination. Beyond a certain point 
the use of high-power eyepieces produces a 
very serious loss of light. This can be ex¬ 
plained by reference to Fig. 62 (Lecture III.), 
which is here repeated. 

Suppose the objtct-glass to be represented 
by a lens. Fig. 62 A, and the eyepiece by a 
lens H, or in the lower diagrams c and J). 
Simple lenses will serve for illustration because, 
to demonstrate this point, the exact centre of 
the object need only be considered. The bun¬ 
dle of light coming from that central point is 
shown converging to a point in the focus of 
the eyepiece. From there it spreads out till 


it reaches the eye lens H, which causes it to 
emerge from the microscope as a nearly 
parallel bundle which passes into the pupil 
of the observer’s eye. Let the eyepiece in 
the upper diagram (i) be replaced by a 
more powerful eyepiece as shown at c, and 
the emergent beam of light will be modi¬ 
fied. The reason why c is more powerful 
than n is that it is shorter in focus and 
must be placed closer to the image formed 
by the object-glass, the rays, therefore, do 
not expand to such a large diameter be¬ 
fore they reach the lens, and they emerge 
from the microscope as a much narrower 
beam than in the case of the low power 
eyepiece n. Thus the higher the power 
of the eyepiece the narrower are the bundles 
of light which enter the eye from each point 
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of the object. Consideration of this point ex¬ 
plains a fact well-known to experienced micros- 
copists. It is observed when using eyepieces 
of moderate power that changing the eyepiece 
makes little difference in the apparent bright¬ 
ness of the image, whereas once a certain 
power is overstepped any further increase 
rapidly reduces the illumination. This is be¬ 
cause as long as the emergent bundles of light 
are larger than, or as large as the pupil ot the 
observer’s eye, the maximum light is received 
upon the retina, and the illumination is the 
same whatever the power employed. Imme¬ 
diately that point is passed at which the emer¬ 
gent bundles of rays are smaller than the 
pupil of the eye, the amount of light received 
by the retina depends not upon the size of the 
pupil, but upon the size of the emergent beams 
of light. 

With most low-power object-glasses in¬ 
creasing the power of the eyepiece from 5 Ifr 
8 does not usually reduce the atmillftliliriOH, 
whereas a further increase to 
the illumination to one quarter. If htgUliijpowsr 
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object-glasses are employed the falling-off in 
illumination commences earlier, as except 
with very wide angle lenses the emergent 
beams seldom greatly exceed the size of the 
pupil of the observer’s eye. 

Incidentally the narrow bundles of rays 
emitted by high-power eyepieces give rise to 
another defect. They show the least speck of 
dust on the eyepiece, or the imperfections in 
the fluids or lens of the eye. 

If a small speck of opaque material be inter¬ 
posed m the path of a large bundle of light it 
will obliterate a fraction of the light, but such 
a small fraction that no noticeable effect will 
be produced ; but if the individual bundles of 
light are no larger than the opaque obstruc¬ 
tion, one entire beam of light will be blocked 
out and a black shadow will be seen upon the 
object. This accounts for the difficulty that is 
experienced in keeping a hi.^h-power eyepiece 
sufficiently clean and free from dust and for 
the appearance of moving shadows which is 
observed with high eyepieces, due to the pre¬ 
sence of particles in the fluids of the eye. 

For this reason it is not advisable largidy to 
increase the power of a microscope by means 
of the eyepiece. High power object-glasses 
made by modern methods of manutacture have 
optical errors scarcely larger than those of 
lower power, and there can be no doubt, there¬ 
fore, as to how the high-power microscope 
should be made. 

As to the question of obtaining increased 
power by increasing the tube length of the 
microscope—of separating the objt‘ct-glass 
and eyepiece by a great interval—a little 
consideration will show that exactly the same 
considerations that render it inadvisable to 
gain too much power by means of eyepieces 
apply wdth equal force to this method. 

Mr. ]. W. Gordon has invented an ex¬ 
tremely ingenious device by which the fine 
pencils of light given off under high eyepiece 
magnification are turned into large bundles. 
With his oscillating screen the black shadows 
due to imperfections in the eye or any portion 
of the instrument are rendered invisible, and 
this particular objection to the use of high 
eyepieces is removed. 

63 (i) is a diagram representing an image 
I formed by the object-glass which is being 
thrown by the eyepiece E into the observer’s 
eye. Owing to the high power of the microscope 
each pencil of light received by the eye is very 
small. Mr. Gordon places a ground-glass 
screen G, Fig. 63 (2) in the plane of the image, 
the effect of which is to disperse the light in all 


directions, and turn the fine pencils of light 
into broad bundles. The reason that the light 
is dispersed is, of course, due to the rough 
surface of the ground glass, and under the 
high magnifying power of the eyepiece this 
rough surface appears like the pebbles on 
the seashore, and the fine detail of the micros¬ 
copic image is entirely obliterated. If, how¬ 
ever, the screen is kept in constant motion of 
an irregular nature at a rate sufficiently rapid 
to prevent any particular point from being in 
one position long* enough to be visible to the 
eye, the microscope image reappears without 
any apparent deterioration with the advantage 
that it is viewed by means of large bundles of 
rays. 

Fig. 


E 



Mr. Gordon by this means employs eyepieces 
which take the form of a l omplete microscope, 
and which magnify as much as 100 diameters. 

But the decision as to the best method of 
increasing magnifying power is influenced 
mainly by the important question of aperture. 

The numerical aperture of the eyepiece does 
not concern us, it can be made with sufficient 
aperture to admit all the rays that are provided 
by the object-glass. The numerical aperture 
of the object-glass is the point of importance. 

To what extent the resolving power of a 
microscopical object-glass will be increased 
by Mr. Gordon’s topstop or other contrivances 
which may be invented in the future, has yet 
to be seen, and such innovations may modify 
the following remarks, but it may be stated in 
general that a well made object-glass forms 
an image which has portrayed in it structure 
to a fineness and with a distinctness which 
primarily depends on the aperture of the object- 
glass. If It has an aperture of *5 N. A., the 
image may be expected to have depicted lines 
separated by about i-40000th of an inch ; such 
lines can be rendered readily visible b^ a 
magnifying power of 250, and an eyepiece, 
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which, used with this object-glass, gives as 
much magnifying power, may be used. A 
higher power eyepiece would show the same 
structure on a larger scale, but would not show 
finer structure, because finer structure does not 
exist in the first image formed by the object- 
glass ; therefore, when it is desired to observe 
finer structure the power must be obtained by 
means of a difFerent object-glass, in which the 
numerical aperture has been increased. This 
again points to the advantage that is gained 
by increasing power by means of the object- 
glass, and not the eyepiece, and lenses can be 
constructed up to a focal length of about 
I-16th of an inch, in which as the power is 
increased, so the numerical aperture can be 
also proportionately enlarged. At about 
this point, however, when lenses of a higher 
magnifying power than i-i6th are made, the 
aperture has to be reduced, because the front 
lenses of these very high-power lenses must be 
small. Fig. 64 shows that if a certain practi¬ 
cal minimum of closeness must be maintained 


Fig. 64. 



between the object-glass and the object, in 
order to provide for a thin cover glass and a 
minute working distance, the smaller the lens 
the smaller is the angle that it can collect 
from each point of the object. Lenses with a 
focal length of i-75th of an inch have been 
made, but they had a smaller numerical aper¬ 
ture than modern i-T2th lenses. The aperture 
theory influences the question, therefore, in 
this way that high eyepieces should only be 
used to increase magnification after the object- 
glass of maximum aperture has been reached. 

To summarise this matter :—i. High-power 
eyepieces magnify the errors of the optical cor¬ 
rections of the object-glass, and high-power 
object-glasses can now be made with nearly as 
perfect corrections as low powers. 

2. High-power eyepieces rapidly reduce the 
illumination. This can, however, be augmented 
by the use of a more powerful light. 

3. High-power eyepieces by reducing the 
size of the emergent pencils of light show up 
defects in the instrument or the observer’s eye. 
T^is can be remedied by the use of Gordon’s 
Oscillating Screen. 

4. High-power eyepieces can show no more 


detail than exists in the first image formed by 
the object-glass. 

From which it may be concluded that the 
eyepiece used should always be a low power. 
Practice has placed the maximum at about 
X 10, until the i-i2th or i-i6th oil immersion 
is reached, in which case the maxium aperture 
in the object-glass has been reached, and the 
only way then to increase magnifying power 
without sacrificing aperture is by means of the 
eyepiece. I consider that it has been somewhat 
too hastily assumed that an extremely high 
power such as 1-75 with a lower aperture than 
the maximum may not have some advantages 
for special work that might justify its existence. 
When it is required to distinguish isolated 
lines or dots such as flagella, w'hich are visible 
with a much lower numerical aperture than is 
required to depict structure, it may quite well 
be that some advantage would accrue from in- 

Fig. 65. 



creasing the power e\"en to this extent by 
means of the object-glass instead of the eye¬ 
piece, but the use of such a lens would be 
limited to a restricted field of research, and it 
may be safely stated that i-i2th to i-i6th 
object-glass is the highest power that is gener¬ 
ally useful. 

The subject of aperture in the object-glass 
and its dependence on the diffraction theory 
has been somewhat fully treated in Lecture 
III. Intimately connected with this subject is 
the question of penetration or depth of focus, 
that quality which depicts at the same instant 
more than one exact plane of the object if not 
sharply yet with moderate distinctness. 

The penetration of an object-glass is depen¬ 
dent on aperture, for as the aperture increases 
so the depth of field diminishes, and the gain 
in resolution by increased aperture involves a 
loss in penetration. 

A simple diagram will explain this. Sup¬ 
pose the plane F F (Fig. 65), is the focal plane 
in which the image of one layer of a thick, 
object is being formed—-the image of the layer 
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in this object immediately to the rij^ht of this 
will be formed in a plane c to the left, and will 
be out of focus. If, however, the position c is 
only a very small distance out of focus, and if 
the ima^^e is being formed by a narrow angle 
cone of light, n h, the appearance of a point 
viewed in the focal plane, F F, will be that of a 
small disc, of which H' W is the diameter, 
which may be so small as to appear as a fairly 
sharp point, and the depth or penetration may 
be sufficient to allow both layers of the object 
to appear sharp. If, however, the image is 
being formed by a wide angle cone of light, 
A A, the appearance of a point viewed in the 
focal plane will be a large disc, with a diameter 
A'A', which would be too long to appear as a 
sharp point. This illustrates the fact that as 
the angle of light by which the image is formed 
increases, the power of seeing more than one 
layer of an object at a time decreases, and 
this angle by which the image is formed de¬ 
pends on the angle of the light entering the 
object-glass, or the aperture of the object- 
glass. It should be clearly understood that 
the angular aperture, or numerical aperture 
of an object-glass describes the angle of the 
cone of light collected from each point of the 
object and not the angle of field. The term 
angle as used with a photographic lens denotes 
the angular field of the view, and the two are 
sometimes confused. The angular aperture 
of a microscope corresponds with the rapidity 
or focal aperture of a photographic lens, and 
not the angle. 

Mr. E. M. Nelson, who is probably the 
most expert living microscopist, has pointed 
out that the depth of focus of a high-power 
microscope is really the fine focussing adjust¬ 
ment. The ’^ne adjustment in the hands of a 
skilled observer is in constant motion, focus¬ 
sing first to one place and then to another of 
the object under examination, by this means a 
perception of depth is obtained which could 
never be given by an object-glass fixed in one 
focus. Therefore for visual work, although 
large aperture lenses possess but little depth or 
penetration, its absence is not often noticed ; 
but in microscopic photography depth of focus 
is a subject of great importance. 

The penetration that is obtained by means 
of the fine adjustment is not admissible in 
photography. For this reason it is desirable 
in photo-micrography to use the smallest 
possible aperture that will display the structure 
in order that more than one exact plane of 
the object shall be in focus on the plate. 
The most satisfactory method is for the 


photographer to be provided with an Iris 
diaphragm behind his object-glass with w^hich 
to cut down its aperture. 

Such a diaphragm screwed in above the 
object-glass serves well with low powers (Fig, 
66, i), but when high powers are used the 
diaphragm thus placed is so far away from the 
actual lenses of the object-glass that the illu¬ 
mination is rendered unequal at different 
portions of the plate. Fig. 66 (2), shows that 
the oblique bundles of rays may be almost 
entirely obliterated, and the diaphragm should 
be specially mounted close to the back 
lens of the object-glass. This has been done 
with great success. The best method of deal¬ 
ing with the difficulty would be by reducing 
the aperture at the other end of the microscope 


Fig. 66 . 



and placing an Iris diaphragm in the plane of 
the Ramsden circle, but this plan is sometimes 
inconvenient unless the microscope is specially 
constructed. For low power photo-micrography 
the diaphragm to cut dowm the aperture may 
sometimes be placed wuth advantage in the 
front of the object-glass. 

It is, perhaps, not self-evident why photo¬ 
graphs should be required to show more than 
one exact plane of the object, but when the 
surface markings of solid grains such as pollen 
are to be shown, the matter is of great import¬ 
ance. 

A most interesting research into the causes 
that make certain plants turn towards the sun 
required this quality of penetration in the 
microscope. The investigation led to the 
belief that certain cells in plant structure 
were lenticular and acted as small burning 
glasses, focussing numerous images of the 
sun upon the layer of cells at a lower levels 
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the action of which, by heating this layer of 
cells caused the necessary twisting action to 
produce the observed motion. By suitable 
arrangement of lighting it was shown that each 
cell, acting as a lens, produced a tiny image 
of a cross placed below the stage at a slight 
distance behind it, and it became necessary 
to produce a photograph which showed not 
only the cell but the picture formed by its 
means, and this was done by reducing the 
aperture of the microscope object-glass in the 
manner indicated. 

Another point of interest with reference to 
penetration, is that it is increased when the 
object being examined is immersed in a 
highly refracting medium. This can be ex¬ 
plained by reference to Fig. 67. If the 


Fig. 6 ;. 



medium below the line x x be the same as 
the medium above the line, the objects A and 
B will appear to be at the depth A B from 
one another, but if the medium below the 
line X X is of a higher refractive index than 
that above it, the rays of light from A and B 
will be refracted on emergence into the air, 
and will appear as if they existed at A' and 
instead of A and B. It is evident that A' n' 
is less than A b, for A B equals E c, and A' B' 
equals D c. Thus the objects A and b appear 
to be closer together than they really are, 
and the object-glass has a better chance of 
focussing them both at once. 

So it is that an object of considerable 
thickness can be photographed better when 
mounted in balsam than when mounted dry. 
It has been stated that an oil immersion lens 
gives greater depth of focus than a dry lens, 
but that is not necessarily so, it is the object 
itself that should be embedded in the highly 
refracting medium. 

In the case of the examination of metallur¬ 
gical specimens, illuminated by top light, it is 
inadvisable to mount these in a highly refrac¬ 
tive medium under a cover-glass, because of 
the glare caused by reflection from the cover- 


glass, and the use of oil immersion lenses of 
even moderate powers, although no additional 
aperture is thereby obtained, has for this 
reason a great advantage. 

Photography of large anatomical specimens 
is in this respect more satisfactory when they 
are immersed in a fluid than when they are 
suspended in air, and the higher the refractive 
index of the fluid in which they are embedded 
the greater the ease of producing sharp photo¬ 
graphs of portions which are not all in the 
same plane. 

By the kindness of Dr. Albert Clray, of 
Glasgow, T am able to show you a photograph 
of the internal ear photographed on this 
principle. The ear is prepared by first de¬ 
hydrating the specimen, then embedding in 
celloidin and paraffin. Decalcifying the bone 
and carefully dissecting out the matrix, after 
which, the paraffin being dissolved out, the 
whole of the delicate membranes are revealed. 
The specimen is almost as wide as it is long, 
and yet, owing to its being placed in a 
fluid and photographed with greatly reduced 
aperture, the entire object is clearly photo¬ 
graphed. A very beautiful series of stereo¬ 
scopic photographs of his specimens are 
published in Dr. Gray’s recent work; these 
were obtained by making two photographs in 
succession, the trough containing the object 
being rotated a definite number of degrees of 
angle, so that each photograph of the pair 
depicted the object as seen at the two different 
angles required to give the stereoscopic effect. 

A question which greatly influences the 
perfection of images formed by high powers is 
the optical effect of the cover glass on the 
performance of the microscope. In the second 
lecture the meaning of spherical aberration was 
explained, and it was shown that light refracted 
by a spherical surface did not focus to an 
exact point; that statement may be extended 
to a flat surface which may be considered as a 
spherical surface of infinite radius of curva¬ 
ture ; it also has aberration. Suppose an object 
A (Fig. 68) to be mounted in Canada balsam 
under a cover glass, of which the horizontal line 
represents the upper surface, light emitted at all 
angles from A docs not, after it has emerged 
into the air, proceed as from an exact point, 
but from different points, B, c, D, according to 
its obliquity. Thus a microscopic object-glass 
must be corrected in such a manner that it 
will neutralise this aberration of the cover- 
glass. An increase in the thickness of the 
cover-glass will increase the aberration, and 
dry lenses are usually made to correct the 
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aberrations for a particular thickness of cover- 
glass, generally 6-ioooth of an inch. To 
obtain the best results, cover-glasses of the 
thickness for which the lens is corrected should 
always be used, unless the object-glass is 
provided with a correction collar. This is a 
revolving ring adjustment by which the cor¬ 
rection of the object-glass can be altered, by 
altering the distance between certain of the 
component lenses, to render it suitable for 
different thicknesses of cover-glass, the collar 
being graduated with divisions which cor¬ 
respond to the thickness. Homogeneous 
immersion lenses do not require any such 
correction, because the light from the object, 
A, passes into the lens without refraction at 


Fig. 68 . 



the surface of the cover-glass, and therefore 
no aberration takes place. This is one reason 
why in the hands of an unskilled observer an 
oil immersion lens produces better results than 
a dry lens. Few w'ho have not carefully in¬ 
vestigated the question realise how injurious 
to the performance of a high-power dry lens 
is the use of a cover-glass of incorrect thick¬ 
ness, or withja low-power lens, of thick troughs 
of fluid. 

The method by which a lens possessing a 
correction collar may be adjusted by observa¬ 
tion is not understood by most microscopists. 
It is not usually possible to pull a mounted 
object to pieces in order to measure the thick¬ 
ness of the cover-glass, but if the lens in use 
is one in which the graduations on the collar 
represent accurately the thickness of the 
cover-glass, then by means of a microscope 
which possesses a graduated milled-head to 
its fine adjustment, the thickness of the cover- 
glass may be measured. 

Dust on the outer surface of the cover-glass 
having been focussed, and the graduation on 


the slow motion milled-head having been 
noted, the slow motion milled-head should be 
turned till dust on the lower surface of the 
cover-glass is focussed, and the difference in 
the focus, multiplied by the refractive index of 
glass, gives the thickness of the cover- 
glass. 

This, however, is not so good a method as 
one which by direct observation of the image 
shows that the correct adjustment has been 
made. To explain the method on which this 
observation is carried out, let us examine 
Fig. 69, which shows at (i) the course of a 

Fig. 69. 



bundle of light of a corrected lens system, 
forming an image of a point where all the rays 
pass exactly through a point. (2) Fig. 69 
shows an image being formed by a lens system 
that is incorrectly adjusted and in which all 
the rays do not come to the same point. Now 
it is evident that if the image formed at F (i) 
be examined at the points A and H, instead of 
at the true focus at F, an identical appearance 
will be seen on one side of the focus to that 
seen on the other—in both cases a disc of 
light of equal brilliancy throughout, and the 
disc at A will be as bright as the disc at H. 
Such evidently is not the case at the lower 
diagram ; at (2) the image at A is a small and 
very intense disc ; the image at H is a large 
and diffused patch, and the appearance on 
each side of the focus is quite different. This 
method of examining a point image is con¬ 
sidered by opticians to be the most delicate 
known method of detecting any error in 
spherical aberration. To focus rapidly above 
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and then below the focus, and compare the 
two appearances, forms a means of detecting 
errors much too small to be measured, and it 
is upon this principle that the adjustment of a 
microscope object-glass should be accom¬ 
plished by actual observation. 

If a minute mercury globule be placed on 
the stage of the microscope and a small source 
of light be placed so as to illuminate it, a very 
minute image of this source of light will be 
reflected—an image so small that it resembles, 
to some extent, a mathematical point. With 


vanish into mist if the adjustment is not 
perfectly correct, and by noting on which side 
the image remains, and on which side it 
instantly disappears, it can be found by a few 
experiments in w'hich direction the correction 
collar should be moved to make the required 
correction. 

Upon the same principle the object-glass 
may be corrected by examining the image of 
a fine line or hair, which is a row of points. 
If the lens is not correct the appearance on 
opposite sides of the true focus will not be 
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such an object the ideal conditions are obtained 
for making the correction of an object glass ; 
the collar can be turned until the image of a 
point on each side of the true focus appears as 
an equally illuminated disc of light. Mounted 
specimens do not, however, contain conve¬ 
niently-placed mercury globules, and some 
portion of the object itself must be chosen by 
means of which to make the adjustment. As a 
rule a black speck can be found in the object, 
which is so small that it approaches the size 
of a point, and by examining the manner in 
which this disappears from view as it is put 
slightly out of focus on either side, the lens 
can be accurately adjusted. The appearance 
should be exactly the same on either side of 
the* focus when the adjustment is correct, it 
will change on the one side into a dark ring or 
disc, and upon the other side it will instantly 


identical—on one side the image will be 
retained as an indistinct image, on the other 
it instantly vanishes into mist. 

A scale of the small insect known as the 
Podura [lejidocyrtus curvicollis) forms the 
most sensitive test of the correct adjustment of 
a microscope object-glass that is known, and 
for this reason is used very largely by opticians 
as a test of the spherical aberration of 
the central zones of a high-power object- 
glass. The beautiful quill pattern which 
covers the scale suggests that a series of quills 
in the shape of interrogation marks are at¬ 
tached to the surface of the scale, but this is not 
the case and the appearance is probably due to 
corrugations on either side of the scale which 
viewed above one another produce the effect 
which is observed. Big. 70 shows at (i) a 
a portion of the scale in correct focus viewed 
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by a lens in perfect adjustment; at (2) the 
appearance on both sides of the focus viewed 
with the same, and at (3) the appearance as it 
is just going out of focus on either side; (]) 
and (5) show’ the two different appearances, 
one on either side of the focus, when the 
object-glass is out of adjustment ; and (6) 
shows the nearest approach to a sharp image 
that can be obtained with a lens thus un¬ 
corrected. 

The reason why the Podura scale forms such 
a remarkably fine test is that the two appear¬ 
ances on either side of the focus of an 
uncorrected lens are both different and dis¬ 
tinct patterns which change into one and the 
same pattern as soon as the lens is adjusted. 

It is also important to remember that an 
objecl-glass will alw'ays give better results with 
a microscope of the correct length of tube for 
which it has been manufactured, although this, 
except for the most critical examinations, is of 
considerably less importance than the correc t 
thickness of the cover glass, and need not be 
strictly adhered to when low and moderate 
powers are employed. 1 have found by experi¬ 
ment that an alteration of one-thousandth of an 
inch in the thickness of the cover glass when 
using a particular high-power dry lens was 
equivalent to an alteration of 17 inches in the 
length of the draw tube ; but w'e need not for 
this reason conclude that the length of the draw 
tube has no influence on the correction, even 
though it maybe an influence that is frequently 
exaggerated. Its importance becomes apparent 
with lenses of over one-sixth inch power, and 
the point at which the correction is perfect can 
be observed by the same means as those 
employed in examining the cover glass cor¬ 
rection. To some extent the error of a slight 
variation in the thickness of a cover glass can 
be corrected by pulling out or pushing in the 
draw tube of a microscope. 

It is necessary to consider in some detail 
the illumination of the object which is being 
examined. This question is one of prime im¬ 
portance. There was a time still compara¬ 
tively recent when refinements in illumination 
were scofifed at by many classes of micro- 
scopists. In spite of the fact that fifty years 
ago high power illumination was carefully 
studied by the most capable observers, they 
were derided at large as diatomaniacs, and it 
is only within quite modern times that the ad¬ 
vantages of special illumination have been 
recognised. A tour through the laboratories 
will carry conviction that, even now, the ques¬ 
tion of the best illumination seldom receives 


sufficient attention. The remarks which I 
shall make on this subject will not be so much 
in the nature of a theory as could be desired. 
The subject is not sufficiently understood; its 
theory will, no doubt, be evolved when the 
actual laws of diffraction which govern the 
theory of high power vision have more thor¬ 
oughly soaked into the microscopical world. 
At present all that can be done is to state 
some of the results which experience has 
determined. 

The illumination of very low powers, the 
illumination of opaque objects, and the so- 
called dark ground illumination, are all sub¬ 
jects of great interest, but time will not allow 
of the treatment of the whole question, and 
I propose to confine our attention to the 
manipulation of high powers, because that 


Fig. 71. 



is the branch of microscopy where the quality 
of the illumination produces such a vast differ¬ 
ence upon the quality of the image. 

Suppose, in the first instance, that a regular 
structure, such as a grating or a diatom, be 
placed upon the stage of the microscope, and 
viewed by means of a high power. Theo¬ 
retical considerations have pointed out that 
that fine detail will not be resolved unless the 
object-glass can collect a large angle of light 
from each point of the object, so that the 
image may be produced by wide angle cones 
of light. 

If a beam of parallel light, H, Fig. 71 (i), from 
the mirror of a microscope be thrown from 
below through the grating, the only direct 
light which passes into the microscope is 
the narrow beam, H, but a certain amount 
does not proceed in straight lines, and is 
diffracted in a fan and enters the object- 
glass at oblique angles. In the case of 
a regular structure, such as a grating, the 
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amount of such light is very considerable 
and has quite sufficient intensity, compared 
with the direct light, to make the beam 
which enters the microscope from each point 
approach to a homogeneous wide angle beam, 
and the diffusion discs or antipoints arc, in 
consequence, small, giving a good image show¬ 
ing fine detail. It would, however, suggest 
itself that if the illumination of the object 
is formed of rays which are thrown through 
it in all directions. Fig. 71 (2), the brilliancy 
of the oblique rays being as great as the 
direct light, the beams forming the image 
are solid homogeneous cones, and might 
be expected to give a more perfect image. 
This view is confirmed by experience. Fine 
gratings, such as Grayson’s rulings, can 
be seen when illuminated with a solid cone 
of light, which are invisible when only 
parallel light is employed. In the case of 
irregular structures, where the intensity of 
the light, scattered by diffraction, is much 
less intense compared with direct light, the 
difference caused by illumination is more 
marked. In order to produce this oblique illu¬ 
mination, the so-called substage condenser has 
been devised. In principle, it is a microscopic 
object-glass turned the wrong way round, and 
placed below the object. It is made to throw 
a solid cone of light of great angle through the 
object into the object-glass. It is made of 
moderately low power so that it will focus 
through the thickness of an ordinary slip, 
but should have a very large aperture in ofder 
to illuminate the object with a cone of light 
nearly as large as the aperture of any object- 
glass to be used. 

Fig. 72 represents such a condenser, pro¬ 
vided with an Iris diaphragm at T) n, below 
the lenses. The light which enters the 
margins of the condensers forms the most 
oblique shell of emergent rays, the light which 
enters the centre of the condenser forms the 
most n'early parallel portion; consequently re¬ 
ducing the aperture by closing the Iris dia¬ 
phragm, D D, reduces the angle of the cone 
by which the object is illuminated, and enables 
a cone of any obliquity to be used. Stops with 
apertures of different shapes or in different 
positions placed below the condenser enable 
definite isolated beams or rings of light to be 
used, and thus a perfect control of the light is 
obtained. 

From the earliest days it has been con¬ 
sidered by the most skilful. English micro- 
scopists that a substage condenser should be 
always used with high powers for the illumina¬ 


tion of transparent objects. It is within my own 
memory when, especially on the continent and 
among the less expert in this country, it was 
deemed an unnecessary refinement, but it is 
now universally admitted to be a necessity. 
It has also always been considered by the best 
English observers that such a condenser 
should be achromatic and, approximately, as 
well corrected as a microscope object-glass. 
This is still considered unnecessary by many, 
but every year the advantage of a highly 


Fig. 72. 
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corrected condenser for the delineation of 
objects which are on the limit of microscopic 
resolution becomes more widely appreciated. 

The microscopist owes a debt of gratitude 
to Mr. E. M. Nelson, amongst others, for his 
laborious work extending over 20 years in 
working out the pros and cons of different 
methods of illumination, and until further 
work has been done the result of his labours 
may be taken as the best guide for producing 
so-called critical illumination. The condenser 
should be achromatic and aplanatic to the 
highest possible degree. If a condenser is 
corrected to give an aplanatic image of a 
source of light, 10 inches from it, the source of 
light should be placed with but small variation 
at that distance, in order that as perfect an 
image as possible may be projected upon the 
object, and to give the finest results the image 
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should be exactly focussed upon the object 
being examined. 

It is not clear why this should be so ; but it 
suggests the idea that the object should be 
made to resemble as nearly as possible a self- 
luminous body giving off light equally in all 
directions. The condenser should be accu¬ 
rately centred so that it is exactly concentric 
with the optic axis of the microscope. As 
different object glasses are found in practice 
to differ slightly in this respect, the microscope 
sub-stage should be provided with a centreing 
adjustment by which the condenser may be 
centred for each lens; and now arises the 
important question as to the angle of the cone 
of light which should be thrown upon the 
object. Mr. Nelson devised a most interesting 
experiment, which has determined the matter 
so far as such objects as ruled gratings are 
concerned. 

Examining a series of Grayson’s rulings, 
which vary in steps from 10,000 to the inch to 
60,000 to the inch, an object glass was em¬ 
ployed with an aperture sufficient just to 
resolve the finest lines, and a solid cone of 
illumination was employed. It was found that 
if the cone of light illuminating the object was 
of such an angle that about ^ to | of the 
aperture of the object glass was used, so that 
in looking down the microscope tube when the 
eye-piece was removed the back lens of the 
object glass appeared to have about 4’ to | of 
its back lens filled with light, the best resolu¬ 
tion was obtained. Increasing or decreasing 
the illuminating cone spoilt the resolution. It 
seemed curious that the maximum cone of 
illuminating light could not be used, and it was 
suggested tuat this might be accounted for by 
some imperfection in the extreme edges of the 
lens or in reflections from the edges of the cells 
in which the lenses were set; but to settle this 
point an Iris diaphragm was introduced behind 
the object glass, and the aperture was slightly 
reduced; the 60,000 line ruling could now no 
longer be resolved, but the 55,000 could still 
be seen, although only when the aperture of 
the condenser was reduced to about | to ^ of 
the reduced aperture. This process was con¬ 
tinued with smaller apertures and coarser 
gratings with the same results throughout, 
showing that the best resolution was always 
obtained with an illumination of about ^ to J, 
the maximum cone of light which the object 
glass would admit. Such complete proof cannot 
be given as to the best illumination of objects 
of a different nature, but, as regards diatoms 
and stained histological specimens, experiment 
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seems to show that the same method may 
probably hold good. There is another class of 
objects, to which I shall refer, where a different 
mode of illumination is probably superior. 

As to the best form of illuminant, Mr. Nelson 
wrote (in 1884) that he finds direct sunlight 
the best possible, but too dangerous for visual 
use, diffused daylight being the worst, and 
quite unsuitable for critical high-power work. 
The filament of an incandescent light is too 
small to illuminate a sufficient area when in 
focus on the object. A Nernst or arc lamp used 
in front of a screen with a small ground glass, 
which makes a radiant object, forms a good 
illuminant. An incandescent mantle, unless 
distributed in this manner, is bad, because 
when in focus the meshes of the fabric of the 
mantle interfere with observation. Probably 
the best simple illuminant is the edge of a flat- 
flame paraffin lamp. 

Mr. Gordon has made use of a solid glass 
cone, with an illuminant at the large end. By 
successive internal reflections along its surface 
the light emerges from its small end at all 
angles, thus creating a small surface, which 
acts somewhat like a self-luminous body. 

This subject is one upon which it is not safe 
to dogmatise ; it w'ould appear that a radiant 
surface of perhaps ^ inch to 4' inch high, and 
not less than i inch to ] inch wide, is the best, 
and that the mode of its production is un¬ 
important. 

In our last lecture we have seen that the 
images produced by high-power microscopes 
are marred in their sharpness by the dif¬ 
fraction of light; we have also seen that the 
amount of diffraction is dependent on the wave 
length of light. The longer the wave length 
of light the larger the diffraction discs which 
render the image indistinct. It might there¬ 
fore be predicted that the use of light with a 
short wave length would tend to produce 
sharper pictures and increase the resolving 
power of a microscope, (ireen or blue light 
has a shorter wave length than red or yellow, 
white light compromises light of all wave 
lengths from red to violet. The yellow or yellow- 
green light is so much more intense to our 
perception that the effect of the less brilliant 
light in the dark green, blue, and violet is over¬ 
powered, and we should expect to find that 
the use of a pure green or blue light of short 
wave length for microscopic illumination should 
produce better results than the use of red, 
yellow, or even white light. 

This is fully confirmed by experiment. The 
use of green or blue monochromatic light for 
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visual work and of ultra-violet light for photo¬ 
graphy gives better resolution. 

The best method of producing monochro¬ 
matic light is undoubtedly by splitting white 
light up into a spectrum by means of a prism 
or diffraction grating. Any portion of the 
spectrum can then be selected. As a rule the 
blue end of the green is the best portion to 
choose, because blue itself is irritating to the 
eyes, and but few artihcial illuminants are 
sufficiently rich in the blue rays to give the 
intensity required. 

A simpler method of producing monochro¬ 
matic light consists of using white light, and 
cutting off all but one colour by a screen. A 
saturated solution of acetate of copper makes 
an excellent blue-green filter, although the 
light which passes through is not so pure in 
colour as the spectrum colour. 

The advantage of monochromatic short wave 
length illumination is so marked that every 
microscopist should be provided with a mono¬ 
chromatic light filter which should always be 
used with high powers, except where the 
colour of a specimen is a matter of importance 
in his investigations. 

Mr. Gifford has devised a filter which is 
slightly better than the acetate of copper solu¬ 
tion, and certain stained gelatines Pre made 
which, except for the fact that they are much 
more opaque than the above solutions, are 
some of them satisfactory. Certain forms of 
green signal glass give fairly good results. 

Such is the outline of what is called critical 
illumination, but it is certain that different 
classes of structure require different illumina¬ 
tion. Sir A. Wright has drawn attention by a 
series of ingenious experiments to the appear¬ 
ances caused by highly refracting objects. 

Unstained transparent objects can only be 
seen by the quality which they possess of 
either refracting or reflecting light, and a 
careful repetition of the experiments described 
in Sir A. Wright*s book on the microscope, 
will well repay the student. By means of glass 
balls and beads, examined against different 
coloured backgrounds, the optical effects pro¬ 
duced by transparent highly refracting bodies 
are demonstrated, and a continuation of his 
line of investigation leads to the conclusion 
that such transparent bodies are rendered 
visible only when the correct methods of illu- 
ipination are employed. 

It has been demonstrated experimentally 
that minute unstained transparent micro¬ 
organisms can be rendered visible by means of 
Ukimination, which consists of a fine direct 


pencil of light. A tiny aperture, or pinhole, 
placed behind the condenser, or better still 
behind the object itself, allows only a fine 
parallel beam of light to illuminate the object, 
and by this means a ring of black, near the 
margin of the object is produced, giving an 
indication, if not of its exact shape, at any rate 
of its presence and movements. 

A diagram (Fig. 73) will illustrate the point. 
Suppose A to be a highly refracting ball en¬ 
closed in a less dense medium. If this is 
illuminated by means of a wide angle sheath 
of light as at (2), light will pass through it and 
will be focussed to a ring image at the plane 
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FF, and will give the appearance of a small 
central black spot with light all round it. If a 
fine parallel beam as in (i) is thrown upon the 
ball, the central light will pass through and be 
conveyed, not to an exact point, but forming 
at the plane F F the appearance of a bright 
disc surrounded by a dark outline, so that the 
ball is rendered visible by means of the black 
margin where no light passes through. 

If a solid cone which includes light in all 
directions passes through the ball, there is 
no means by which it can be rendered visible, 
as the parallel light Illuminates the central 
portion and the oblique light the marginal 
portions of the image, and a continuous bright 
picture is observed. It would be premature to 
say that a parallel beam of light, as now 
used for this purpose, is the best. Certainly, 
if such a small fine beam of light for 
illumination is employed, it is not what is 
known as critical illumination, and the size of 
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diffraction discs may be expected to be large, 
but it must be remembered that the object, if 
it consists of highly refracting bodies like little 
lenses, may be itself distributing light which it 
receives as a fine beam in the form of a wide 
cone. This wide angle cone may be sufficient to 
fill the aperture of the object-glass, and the 
diffraction disc will then be reduced in size. 

It is a matter of great importance to those 
who study living micro-organisms that further 
study should be devoted to this question. The 
difficulty of observing unstained specimens is 
a serious drawback to research, and Mr. 
Gordon’s suggested top-stop appliance might 
prove to be of great service in this direction, 
or the use of dark ground illumination, so that 
the objects may be seen by the light which 
they reflect, may be valuable. 

The employment of the Siedentopf apparatus 
for the examination of ultra-microscopic par¬ 
ticles has directed attention to the use of dark 
ground illumination, and certain modifications 
of the Stevenson high-power dark-ground illu¬ 
minator have been introduced, whereby object- 
glasses, such as one-twelfth oil immersion with 
a N.A.I., may be used for examining bacteria 
on a dark ground. A very powerful illuminant 
is required, and the light is condensed upon 
the specimen in a ring of such great obliquity 
that no direct light enters the instrument. 

Before leaving the subject of illumination, 
the method of applying critical illumination to 
opaque objects may be described. In the 
investigation of metal surfaces wdth high 
powers, a reflector, either prismatic or trans¬ 
parent, is placed above the object-glass, and 
the illuminant is placed to one side of the 
instrument; in this case the object-glass 
itself takes the place of the substage condenser, 
and the same rules of illumination as those 
laid down for examining transparent objects 
should be observed. The light should be 
focussed upon the object. This requires that 
the illuminant should be placed at a point, A 
(Fig. 74), which is at a distance from the 
reflector, B, equal to that of the plane, c, where 
the image of the object is formed by the 
object-glass. 

This plane is situated at about the centre of 
the eyepiece, and thus the distance a b may 
be readily found. If an Iris diaphragm jj be 
placed at that portion of the instrument where 
the light enters from A, the cone of illumin¬ 
ation is controlled in exactly the same manner 
as by the Iris diaphragm of a substage con¬ 
denser, but the centreing of the light requires 
very careful manipulation. Monochromatic 


light may be used and a similar form of illu¬ 
mination is obtained as the critical illumina¬ 
tion of transparent objects. The problem of 
illuminating opaque objects is not the same 
as that of transparent objects, but at any rate 
for flat polished metal surfaces experience 
seem to show* that this method of critical 
illumination has advantages. 

During the progress of these lectures we 
have seen how the lenses of which the 
microscope is composed have been built up 
and modified to form a suitable instrument 
for microscopic vision. We have seen how 
the defects of simple lenses have been cor¬ 
rected with such perfection that further im¬ 
provement in this direction is not likely to 


Fig. rq. 



be considerable. We have then seen that 
there are errors caused by diffraction which 
put a limit to the use of the microscope, and 
that the best results are only obtained when 
great attention is paid to the illumination. It 
is interesting to speculate whether we are 
likely to see any great advance in the power of 
the instrument. 

Herr Seidentopfs method of demonstrating 
the presence of ultra microscopic particles 
apparently opens up a new line of research 
which has certain limited applications and it 
may quite well be that the next generation will 
witness startling developments. Such are 
purely matters of conjecture, but those who 
have carefully followed the cot.rse of these 
lectures wdll, I think, have gathered the 
opinion which I have endeavoured to inculcate 
that there is at the present time a mow im¬ 
portant problem to be solved. Taki» our 
microscope as we now find it, have yet 
learnt how to use it to the fullest advantage ? 
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The problem to be solved all centres round the 
question of what is the best method of 
illumination. We hear a gfreat deal about 
the testing of microscope object - glasses. 
Scarcely any two observers agree as to the 
relative merits of a particular lens. A micro- 
scopist, who is skilled in the different methods 
of illumination will see more than another, 
even though his lenses are intrinsically less 
perfect. The fact is we do not yet know w'ith 
any certainty the best methods of illumination 
for high powers. We do not know with any 
certainty how closely the images that we see 
represent the actual objects. 

This problem of illumination and the correct 
interpretation of the images obtained has 
become of such importance with reference to 
the study of disease, that T think it should be 
seriously considered whether it is not necessary 
for some institution or public body to institute 
a permanent research into the matter of 
illumination, to select capable men who may 
devote their whole time to experimenting upon 
the use of the microscope with a view to deter¬ 
mining the exact conditions under which the 
instrument may be used to the best advantage 
for different purposes. In the past, enthusiasm 
for the subject has induced many distinguished 
amateurs to undertake such investigations, but 
it is doubtful whether in the future worthy suc¬ 
cessors will be found to these eminent raicro- 
scopists, and in view of the importance of this 
subject it seems advisable that the matter 
should not be left to chance. 
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SCREEN-PL ATE COLOUR 
PHOTOGRAPHY. 

By C. E. Kenneth Mees, D.Sc., F.C.S. 

The growing- interest in colour photography, 
which has been shown in this country, as well as 
on the Continent, for some years, has this year 
become more general in consequence of the in¬ 
troduction of the Lumiere autochrome plate. 
This Lumiere autochrome plate is representa¬ 
tive of one of the most interesting methods of 
colour photography, and of the method which 
is most easily utilised by the unskilled experi¬ 
menter. It seems desirable in this paper to 
discuss this method of colour photography in 
general terms, dealing not so much especially 
with any particular process, as with the con¬ 
ditions w'hich are necessary for the obtaining 
of good results by what are now generally 
known as the screen-plate processes. 

A screen plate is a plate in which the colour 
filters necessary for the taking and projecting 
of a colour image are incorporated in the plate 
itself, thus eliminating the necessity for ex¬ 
ternal colour filters or for duplicate exposures. 

There have been many claims advanced for 
screen-plate colour photography, on the one 
hand, there are those who have announced it 
as ‘'real colour photography," implying that 
all other colour photography is unreal, and on 
the other hand, there are those who have 
announced, with equal confidence, that it is 
not colour photography at all. 

It would seem to me that colour photo¬ 
graphy by means of screen plates, is simply 
the easiest method of application of tricolour 
analysis ; it has the advantage that the ratio of 
exposures beneath the filters being fixed by the 
maker, the projection filters being fixed by the 
maker, the use of duplicate plates and com¬ 
plex cameras being disposed of, and it being 
possible to view the results without apparatus, 
it is a process essentially suitable for the un¬ 
skilled worker. 

The Basis of Colour Photography. 

In order that any method of colour photo¬ 
graphy may be clearly understood, it is neces¬ 
sary first to consider the basis upon which 
colour photography has been developed. That 
basis is, that any colour may be matched by a 
mixture of light of three different colours, these 
colours being chosen correctly as regards their 
spectrum composition, and then being adjusS 
able in intensity until the colour is matched. 
This fact is an experimental one, and is in¬ 
dependent of any theory of vision. If three 


isolated patches of the spectrum be taken, an 
orange-red, a blue-violet, and a pure green, 
then by mixing those three isolated patches, 
any of the primary or secondary colours can 
be matched; the only colours which cannot 
be matched being the pure colours outside the 
range, namely, pure monochromatic violet, 
which is so dark that blue-violet will match it 
quite satisfactorily, and pure deep spectrum 
red, to which the nearest match which can be 
obtained is orange-red, degraded with black. 
In fact, pure deep spectrum red is the only 
colour which cannot be sufficiently well 
matched by this method. 

Colour photography can be accomplished by 
photographing coloured objects by means of 
the three primary colours, and then making 
positives from the plates so taken and project¬ 
ing them by means of the colours with which 
the negatives were taken, super-imposing the 
coloured images. In order to photograph a 
blue-green object for instance, we make three 
negatives on plates wfiich are sensitive to all 
colours of the spectrum, making the first 
negative through a filter which only transmits 
red, the second through a filter w^hich only 
transmits green, and the third through a filter 
which only transmits blue ; the blue-green 
object is recorded as a black deposit in the 
negative taken through the green filter, and 
as a black deposit in the negative taken 
through the blue filter, but inasmuch as the 
blue-green light was stopped by the red filter, 
the blue-green object will be represented by 
clear glass in the red negative. 

On making positives from these three nega¬ 
tives, w'e get a black deposit in the negative 
corresponding to the red filter, and clear glass 
in the other two positives. If now we put 
these three positives into a triple lantern, 
putting in front of the positive taken from the 
red filter negative the same red filter as that 
which took it, and in front of the other two 
positives their corresponding filters, then the 
red light is stopped by the black deposit in 
the red positive, but the blue and green lights 
arc sent forward on to the screen, forming a 
blue-green image. 

We must distinguish this method of colour 
photography, which is known as the additive 
process, and is that used in screen plates, 
from the subtractive method of colour photo¬ 
graphy, which is that usually practised in the 
preparation of lantern slides or paper-prints 
by other methods. 

If we wish to represent a blue-green object 
by a subtractive method, we should have 
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printed the red negative, in which we had no 
black deposit, in the complementary colour to 
red, i.e.y blue-green ; on the top of that we 
should have superposed a print from the green 
negative made in the complementary colour to 
green, />., magenta. Since the green nega¬ 
tive had a black deposit, there would have 
been a clear space with no stain in the place 
where the image of,the blue-green object fell. 
In the same way, the print from the blue 
negative would have been made in the com¬ 
plementary colour to blue, namely, yellow—but 
since the blue negative was opaque where the 
blue-green object was, there would be no stain 
there, and consequently the blue-green print 
from the red negative would have the only 
stain, and the blue-green object would be 
rendered as blue-green. 

It is important that this distinction between 
the additive and the subtractive methods of 
colour reproduction should be clearly borne in 
mind. The screen-plate processes are additive 
processes, and the conditions which apply to 
additive processes apply to them, so that it 
is to the additive processes that we must look 
for information with regard to the conditions 
which must be fulfilled in the formation of a 
screen plate. 

The production of a screen plate resolves 
itself into the production of a v#*ry large 
number of small filters which are distributed 
over the whole surface of a glass plate. These 
filters being coloured to the requisite depths, 
orange-red, green, and blue-violet, should 
be so small that the individual units are in¬ 
visible to the eye. This screen is then placed 
in contact with the sensitive film either by 
super-imposing on the screen an ordinary 
photographic plate, or by coating sensitive 
emulsion upon the surface of the screen 
plate itself. Now if a blue-green object be 
photographed on this plate, through the 
colour filters, and the plate be developed, the 
small blue and green sections of the screen 
will transmit the light from the blue-green 
object and produce black deposits beneath 
them; but the red units of the screen will 
stop the blue-green light, and consequently 
the film beneath the red units will remain 
clear on development. If the developed film 
be now placed back in contact with the screen, 
in that position which it occupied during expo¬ 
sure (in the case of a film which is coated on 
the screen itself, this registration is, of course, 
unnecessary), the blue and green sections of 
the screen will be obscured by the black de¬ 
port* hut the red sections will be clear, and 


consequently the blue-green object will appear 
a bright red. In the same way, a yellow» 
object will obscure the film under the red and 
green sections, and will appear blue ; a pure 
green will affect the film only under the green 
sections, and the plate will show a mixture of 
red and blue, i.e ,, it will be of a magenta colour, 
so that in general a complementary colour 
negative will be produced. This must now be 
transformed into a positive either by printing 
a positive from this complementary negative, 
or else by turning the negative into a positive 
directly after development by some such pro¬ 
cess as the permanganate reducer used by 
Messrs. Lumiere. If we turn it into a positive, 
then our black deposits under the blue-green 
elements will vanish ; we shall develop a black 
deposit beneath the red elements, the light 
from the blue and green elements will be 
transmitted, and the mixture of these lights 
will reproduce our original object as blue- 
green. 

Production of ihb Screen. 

Forty years ago Ducos du Hauron suggested 
the production of a screen plate, as forming a 
simple method of colour photography, which 
was to consist of a sheet of transparent paper 
mechanically covered upon its surface with 
three kinds of coloured stripes or divisions. 
“ Let us imagine,** he writes, “ that one covers 
the surface of the paper on the side w^bere the 
colour stripes are imprinted with a preparation 
which gives directly, under the influence of 
light, a positive proof, and that one receives 
on its reversed side—namely, on the side not 
covered with stripes—the image of the camera. 
It will happen that the three single colours will 
filter through the paper and form each its 
positive print, its print in light of the 
corresponding ray of colour, and the three 
prints will be formed with the same rapidity, in 
spite of the unequal degrees of actinism of the 
three simple colours, if one has been careful 
to give to each of these three sorts of stripes a 
relative translucency, inversely as the photo¬ 
genic power of these same colours on the 
preparation employed. * * 

This was in 1868, and it forms the basis of 
the screen-plate processes, the first of which 
was put forward commercially in 1895, when 
Professor Joly invented his system of screen- 
plate photography. Professor Joly ruled on 
gelatine-coated glass his sets of three lines, 
and placed the screens so prepared, in contact 
with the sensitive plate. After exposure, the 
plate a*aa developed, and a positive made. 
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which was then again placed in contact with 
the screen, the result being a most satisfactory 
image in colours. The real diflSculty of the 
Joly process appears to have been the difficulty 
of obtaining plates which should be regularly 
of the same sensitiveness. The compensating 
screen which fitted one batch of plates would 
not fit another, and this difficulty was sufficient 
to be a grave objection to the general applica> 
tion of the process. 

Somewhat previously to Professor Joly’s 
method, Macdonough had prepared plates 
by scattering over their surface small flecks of 
coloured shellac, and then fusing these flecks 
on lo the surface. Rut Macdonough became 
convinced of the superiority of the line method, 
possibly mainly because of registration difiB- 
culties, and he founded the International 
Colour Photo. Co. with a view to the produc¬ 
tion of screens by machinery in large quantities. 
The plates were ruled with fine lines by means 
of celluloid w'heels, from which coloured inks 
were deposited upon the surface of the plates; 
the process was very difficult, and the plates 
w’ere extremely costly to make. Mr. G. E. 
Brown states, that one weak spot in the pro¬ 
cess was the difficulty of getting proper con¬ 
tact between the sensitive plate and the taking- 
screen in making the exposure, but that the 
company failed on account of the cost of the 
plates. 

In the Sampolo Brasseur process, one of 
these line-screen negatives, made as in the 
Joly process, is separated into its elements by 
means of superposition on the line negative of 
a black and white screen in which the black 
lines are twice the width of the clear space; 
the w'hole plate being moved sideways on the 
plate used for making the positive, so that 
each line element is spread out to three times 
its width, the lines being printed in turn. 
From the three positives thus prepared prints 
are made by any of the usual subtractive 
processes. 

In the Joly, Sampolo Brasseur, and the 
International Co.’s processes, the photographic 
film was separated from the screen. This 
has great advantages in the production of 
positives, but it involves difficulty in registra¬ 
tion, and also, owing to the usually unsatis¬ 
factory nature of the glass which is used, 
considerable difficulty in obtaining sufficiently 
close contact. The difficulty of registration 
necessitates the use of regular screens, as it 
will clearly not be possible to register irregular 
screens, and consequently later experimenters 
have prepared plates with a view to the coat¬ 


ing of the sensitive emulsion upon the surface 
of the screen plate itself. 

Mr. Powrie, who has worked out his process 
in collaboration with Miss Warner, devised 
this process originally to overcome the diffi¬ 
culty of preparing line-screens by machinery. 
Mr. Powrie produces his line-screens by the 
following method : 

A plate is coated with a mixture of bichrom- 
ated fish glue and albumen, and is exposed to 
arc light beneath a black line screen in which 
the black lines are twice the width of the 
spaces. After exposure the plate is washed, 
the water washing away the unoxposed fish 
glue and leaving only the deposit beneath the 
exposed lines. The plate is then dyed green, 
and the dye is mordanted home. The plate is 
then again coated with bichromated fish glue 
aud re-exposed beneath the screen, but the 
exposure is arranged so that the green lines 
are completely covered by the black lines of 
the line screen. This has been arranged in 
practice by placing the plate on the screen 
and twisting it in its frame by means of set 
screws until the moire pattern vanishes ; the 
plate is then moved at right angles to the 
direction of the lines, until the whole screen 
appears bright green, thus showing that the 
screen lines exactly fill the clear space of 
the black and white screen. The plate is 
moved by the width of one line and a half, 
so that it is completely behind the black 
line ; it is now exposed again and the second 
line is dyed red. After re-coating, the plate 
is again exposed through the back with¬ 
out the black and w'hite screen, the red and 
green lines serving as shields to the fish glue. 
After w-ashing, this last coating is dyed blue, 
and the blue lines just fill the spaces between 
the red and green lines. 

It will be clear that by this process we get 
a screen of which the whole coating is in one 
plane, and if the process is as cheap to work 
as might be expected, there is probably a con¬ 
siderable future for it. The lines can be made 
very fine, the production of finer black and 
white screens being accomplished in a similar 
manner. Thus, if a coarse line screen is taken, 
a bichromated fish glue plate is printed from 
it, and the lines turned black by a ferrotannic 
process; this plate is then replaced so that 
the black line is exactly in the middle of the 
black screen line after recoating : this gives 
us another screen plate of the same pattern as 
our first, but with twice the number of lines, 
and the process can be repeated almost 
indefinitely. 
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Another line-process has been patented by 
the veteran Du Hauron. In this, which is 
termed the Omnicolore Plate, two lines are 
printed in greasy inks crossing at right 
angles, the actual crossing point being, ac¬ 
cording to M. Hauron, avoided. The spaces 
are then filled up by a means of a water-colour 
which is repelled by the greasy ink. 

One of the most unpromising of screen-plate 
processes at first glance is that which has first 
come on the market, the starch grain process 
of the Lumiere Bros. One may almost 
imagine that, had the difficulties which must 
have occurred in the production of the starch 
grain plate been met by less resources and 
skill than those of the great Lyons factory, so 
difficult a process as the starch grain could 
scarcely have been utilised commercially; 
but those difficulties have been overcome, and 
the one process which is on the market is the 
Autochrome process. In this, the screen is 
manufactured by the following method :— 

Grains of starch are taken and sorted until 
only those between certain limits of size are 
isolated. These are then divided into three 
portions and stained to give the requisite filter 
colours. They are then again mixed as com¬ 
pletely as possible, and scattered on the sur¬ 
face of the plates, which are rolled to flatten 
the grains. After rolling, black is dusted on 
the plates to fill up any space's which may 
occur, and the screen is covered with a medium 
to prepare it for receiving the film. The starch 
grains average between i/iooo and 1/2000 of 
an inch in diameter, and when one considers 
the difficulties of the process, the mechanical 
perfection attained is astonishing. 

A process which is stated to be nearly 
ready is that invented by Robert Krayn. In 
this process the screen consists of a sheet of 
celluloid made in the following manner :— 

Sheets of celluloid are stained in the requi¬ 
site colours, and are then placed on the top of 
each other and cemented together so as to 
form a continous block composed of sheets of 
red, green, and blue celluloid: a section is 
then cut straight through this block and a leaf 
is obtained which shows throughout its width 
the red, green, and blue lines which were 
originally, the leaves forming the block. The 
system in fact, is exactly that used in forming 
''Edinburgh rock.** To make the Krayn 
mosaic screen these line-screens are again 
cemented together and form a block, and a 
section is now cut at right angles to the line 
direct;ion. The colours of the Krayn plates 
which 1 have seen have been very good, but 


it is difficult to get the lines sufficiently fine. 
This involves the cutting of extremely thin 
celluloid sections; it must be remembered 
that the narrower the lines become, the finer 
must the celluloid be, otherwise the parallax 
error due to the thickness of the line will be 
appreciable, and it will probably be necessary 
to support the film on glass if it become so 
thin. Also, if the line is to be made very thin, 
it is necessary to dye the celluloid very deeply 
in order that the colours may be of the re¬ 
quisite intensity. 

Dr. J. H. Smith has patented the production 
of screen plates by printing the units photo- 
mechanically in geometrical patterns. 

Another method of making a screen plate is 
that which has been patented by Rudolph 
Berthon and Joseph Gambs. They suggest 
that transparent filaments should be used to 
make fabric by the ordinary weaving method, 
this being varnished on the plate and then 
coated with the emulsion. 

C. T. Finlay has patented the printing on a 
plate of two separate sets of circles, the space 
left between them being filled in with the third 
colour. 

H. W. H. Palmer has patented two methods 
of preparing screen plates. One is similar to 
that used by Macdonough. He covers the 
plate with small particles of coloured glass, 
mixed to produce a neutral grey, and then 
fused on by firing in a kiln. Another method 
he suggests is spinning glass filaments on to 
the plate, and then firing in the same manner. 

The production of screen plates is, as these 
examples will show, possible of accomplish¬ 
ment in very many ways. The conditions of 
success, apart from the necessity of obtaining 
a satisfactory plate, also involve the question 
of cost of manufacture. 

A method which I have employed for prepar¬ 
ing screen plates, showing wide lines, for the 
illustration of this paper, is to coat a sheet 
of glass with bichromated gelatine on the 
ordinary coating machine, and expose this 
glass under a line-screen having the black 
line one-half of the width of the space. In 
this way two-thirds of the width of the screen 
becomes hardened, the lines covered by the 
black screen line remaining soft; this soft line 
is then dyed up with one of the many dyes 
which dp not penetrate hard gelatine, and 
after drying, the plate is again coated with 
bichromated gelatine, the second and the 
third line being put on in the same way. 
This method of manufacture is quite simple 
wi^ coatse liftes such as were necessary for 
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illustrative purposes, about 15 to the inch, but 
I should doubt if it would be commercially 
practicable for small units. 

It does not follow that the method which 
comes to the fore is easiest of production or the 
one calculated to give the best results ; either 
of those things may be true or they may not. 
In order that a process may be commercially 
introduced, there is required not only the 
primary idea, but a great deal of patient 
working out, and probably a manufacturing 
house behind it, because in the end the pro¬ 
duction of anything of this sort is a question 
of commercial scale working, and only a 
factory can experiment on a sufficient scale. 

Conditions for ihe Production of the 
Filters. 

It was explained at the beginning of this 
paper that the screen-plate processes are addi¬ 
tive processes of colour photography, and the 
importance of this fact becomes manifest when 
we consider the filters. The taking-filters for 
an additive process are the same for those of a 
subtractive process. The conditions then for 
the taking-filters are:—That the red should 
be a sharp cut filter transmitting the scarlet 
and orange to—say 5,800 A.U.—but not trans¬ 
mitting the green or blue. The green filter 
should overlap the red, and also to a some¬ 
what greater extent the blue, though overlap 
on the blue side is not so important in an 
additive process as in a subtractive ; so that 
if our filter extends from 6,000 to 4,800, wo 
may regard it as satisfactory. The blue filter 
should not transmit rud, and if the dye used in 
it absorbs the ultra-violet to some extent, there 
will be less difficulty in making the compensa¬ 
ting filter. The blue filter should transmit 
from 5,000 to 4,000. 

These then are the conditions for ideal 
taking-filters, but if the screen plate is to be 
turned into a positive, there will not merely be 
the taking-filters, but also the projecting 
filters ; and for projecting filters the conditions 
are different. In order that strong colours 
should be obtained when using projecting 
alters, it is necessary that the spectrum cuts 
should be fairly narrow, and if possible they 
should not overlap. 

Overlapping projecting filters will give dis¬ 
tinctly washy colours, diluting pure colours 
with white ; so that in manufacturing a screen 
that fact must be remembered; and in practice 
if we are to reverse our screen-plate and turn 
it into a positive, the filters must be a com¬ 
promise between the taking and projecting 


filters. Probably the best compromise is that 
the filter zones shall touch but not appreciably 
overlap ; this is realised in the “Autochrome 
plate. 

Testing the Fii/iers. 

The exact area of the filter zones may be 
easily found from the screen-plates them¬ 
selves. It is possible to take micro-spectro 
photographs showing the absorption spectra 
of the filters. Thus by using an enclosed arc 
(barium being introduced into the arc to 
produce a line spectrum) focussed on the 
condenser of a microscope, with a one-tenth 
inch objective, and then a micro-spectroscope 
attached to a camera, I have been able to 
obtain spectrographs of the absorptions of the 
Lumiere and Warner-Powrie filters. But 
another method is quite as satisfactory and 
very much less trouble. I have fitted in front 
of my spectroscope a small black wedge which 
gives a gradation of light along the slit, the 
variation in intensity running from i to 10,000. 
and consequently spectra photographed in this 
spectroscope show a series of hills and valleys, 
the summits representing the maxima of sensi¬ 
tiveness, and the valleys the minima. In 
order to find the spectral region of the filters, 
the screen plate is exposed in the usual way 
through the screen ; after development, a 
complementary spectrum negative is obtained 
in which the area of the red filter is marked 
out by a blue-green patch, the area of the 
green filter by a magenta patch, and if there 
IS any overlap, that overlap betw»een the two is 
shown as violet. The area of the blue filter will 
be show’n as yellow, and the overlap between 
the green and blue filters as a pure red. 
These spectra w'ill also show, besides the 
spectral regions and the sharpness of the cut, 
the effect of imperfect filters transmitting un¬ 
desirable portions of the spectrum, owing to 
the great fineness necessary in screen plates, 
which causes considerable difficulty in obtain¬ 
ing sufficient depth of colour in the plates to get 
satisfactory filters ; this difficulty is one which 
has as yet hardly been realised, but it is one 
limiting condition for the fineness of the line. 
If the red filter transmits blue or violet, an ex¬ 
tremely common defect, then the yellow repre¬ 
senting the blue filter in the spectrum will not 
be a pure yellow but a yellow-green. In the 
same way, if the plate is sensitised far into the 
red, and the blue filter transmits e.xtreme red, 
a fault to which nearly all blue dyes are prone, 
then beyond the blue-green of the pure red 
there will be a patch of pure green ; and if the 
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j^reen also transmits red this patch will be 
black. A patch of black in the blue-^een 
region of the spectrum shows that the red is 
being transmitted there. 

The practical effect of inaccurate filters 
is that if the red and green filters transmit 
blue, the defect which of all is most difficult to 
avoid, then pure reds will appear in the finished 
positive not to be reds at all but browns ; and 
this brownish appearance of what should be 
scarlet shows at once that the red and green 
filters are transmitting blue. The magentas 
will in the same way appear purplish, and pure 
greens will tend towards a bluish green. 
Transmission of the red by the green and blue 
filters will give scarlet as magenta, viill tend to 
make greens too yellow, and to show a slight 
purply shade in the blues. But this latter 
defect is neither as dangerous or as difi&cult 
to avoid. 


the unit through which it was intended to 
pass, but also diagonally through a portion 
of the adjacent unit before passing into its 
proper unit; so that a green ray for instance 
would pass through the top surface of a red 
unit and suffer considerable absorption before 
passing through the green unit itself; thus 
in Fig. I , the green rays A and B are absorbed 
more or less completely by the red unit before 
passing through the green. 

This condition is a serious limitation in 
practice ; the Krayn plate, for instance, is at 
present made with lines about 170 to the inch, 
and of square section; if the lines are to be 
made 340 to the inch, then there can be only 
half the thickness of celluloid to hold the dye, 
which means that the dye concentration in the 
celluloid must be twice as great. When one 

Fk;. I. 


First Black Condition. 

This is the title I have given to that con¬ 
dition to be fulfilled in the manufacture of a 
screen plate, which states that the screen 
plate when looked at as a whole must be grey 
or black, and not coloured in any way what¬ 
ever. Of the screen plates I have seen, the 
one which best fills this condition is the 
Krayn plate, which is very slightly green; 
the Warner-Powrie plates are violet, and the 
Lumi(l;re autochrome plate is very good in¬ 
deed in this as in everything else, and is 
faintly pink. Unless this condition is fulfilled 
it is not possible for w'hites to be neutral 
tinted; hence its importance. The whole 
picture will have a veil of the colour of the 
screen plate itself. The grey is, of course, 
produced by the accurate adaptation of the 
colours of the areas of the differently coloured 
filters. In order to obtain with the autochrome 
plate, for instance, the requisite grey, it has 
been necessary for the green particles to be 
40 per cent, of the whole number. 

Limiting Conditions for the Size of 
Screen-plate Units. 

Apart from the increasing difficulties of 
manufacture in making plates with smaller 
units, there are two conditions which limit the 
size of screen-plate units. The first is the 
thickness of the dye substance itself; if this 
is equal to the diameter of one unit or to the 
^ width of one line, then any ray entering the 
screen plate at an angle above lo degrees will 
be subject to considerable error, due to its 
parallax, it having passed not only through 



reaches fine lines in gelatine, it is of great 
importance ; for plain gelatine coating it is 
difficult to get a sufficiently deep screen with 
less gelatine than i cubic centimetre of a 5 per 
cent, solution upon 20 square centimetres, 
consequently the thickness of this coating wet 
is one-half millimetre; when dry, it will be 
1/40 of a millimetre, which gives us 40 lines 
of square section to one millimetre, as our 
limiting fineness of lines, 1000 to the inch. 

The second limiting condition, which is of 
considerably less importance, is that imposed 
by the grain of the emulsion. The unit of 
development in a plate is a particle of silver 
bromide, and if any portion of a particle is 
exposed the whole particle becomes develop¬ 
able, so that if a grain of silver bromide lying 
almost entirely under a red unit had a small 
projection under a green unit, then on expo¬ 
sure to green light the projection would be 
affected, and the whole of the grain would 
develop, thus recording the green light as red. 
The diameter of the average grain of a plate can 
be takeh as i/iooo of a millimetre, so.that there 
would be as grains in the width of a line in a 
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1,000-line screen. The limit so fixed is ob¬ 
viously that of a very fine screen indeed. 

As a matter of fact, a screen of regular dis¬ 
tribution becomes invisible to the eye at about 
600 units to the linear inch ; and a screen such 
as the Lumiere autochrome, having units 1-2000 
inch in diameter, would be absolutely grain less 
if it were not for the agglomerations of units 
which the screen frequently displays. 

It is possible that a third limiting condition 
to the si^e of units may be found in the optical 
character of the screen unit itself. It has been 
stated that it is necessary that the refractive 
index of the sensitised film should be the same 
as that of the screen plate unit. Of this 
statement there has been no published proof, 
and it is difficult to see what effect alteration 
•of the refractive index at the boundary betw'een 
the unit and the film would have on the 
resultant plate, other than possibly an ex¬ 
tremely slight loss of definition. It is, of 
course, necessary that with very small units 
the sensitive film should be in intimate optical 
contact with the screen. If the emulsion film 
be stripped from an exposed and developed 
Lumiere plate, and again placed into contact 
with the screen plate, it is not merely im¬ 
possible to get correct colour rendering, but 
it is almost impossible to get any colouring at 
all, owing to the difficulty of getting sufficiently 
good contact. This limiting condition could 
no doubt be worked out with regard to size of 
4init and difference of refractive index, and 
would justify the necessary expenditure of 
time. 

Sensitising Conditions. 

The conditions for making the emulsion for 
a screen plate are of interest. The emulsion 
must, of course, be of reasonably fine grain; 
but there seems no particular difficulty with 
regard to this. It is not true, as a general rule, 
that a fine-grained emulsion must be slow. It is 
quite true that a grainless emulsion must be ex¬ 
ceedingly slow; but the variation in size of 
grain between a plate of speed—say 10, and 
say 150—is generally less than the variation 
which can be obtained by other alterations in 
emulsion making. The emulsion must be sensi- 
dsed as far as possible to the whole spectrum. 
This can be attained to some extent by the 
addition of dyes, but probably fast screen 
plates in the future will be sensitised by bath¬ 
ing, that is, by immersing the plates, after 
coating, in a solution containing the sensitis¬ 
ing dye. , This bath can be adjusted to give 
•either a maximum of red sensitiveness, or a 
maximum of green sensitiveness, or any ratio 


between the two. The sensitising condition to 
be fulfilled is that the bath should be so ad¬ 
justed to the filters that the deposit beneath 
the red and green filters is equal in intensity. 
In the case of a bathed plate, with a properly 
adjusted bath, the blue filter will give nearly 
the same deposit as the red and green, and 
the introduction of a little black into the blue 
filter would probably eliminate the necessity 
of any further correction. 

Unfortunately, however, it is not usually 
possible to attain always the same result in 
sensitising by bathing, or, for that matter, by 
sensitising in any other way, with sufficient 
accuracy to render it advisable to dispose alto¬ 
gether of a possible means of correcting later, 
so that probably it is better to allow' the blue 
to exert rather more influence than it should, 
and to use a light yellow screen on the lens, 
or a compensator, as it is generally called, to 
reduce the blue to equality with the red and 
green ; this will produce, if greys are photo¬ 
graphed, greys on the plate, and it is easv to 
see whether the correction is complete by 
photographing a scale of greys, when any 
colouration will indicate bad correction. 

This condition I should call the second 
black condition. 

If the filters are of such a type that they 
transmit the extreme red through the green 
and blue filters, then it may be advisable to 
omit to sensitise for that region of the spec¬ 
trum. If this is done, however, there will 
occasionally be difficulty in rendering pure 
deep reds, which may not record at all. 

The Lumiere autochrome plate appears to 
have been sensitised with some form of emul¬ 
sion which gives curves which can only be 
compared to those given by collodion emul¬ 
sion, the sensitising dye being an isocyanin, 
possibly, from the curve, orthochrome T. Like 
collodion emulsion, the colour sensitiveness is 
very considerable, and the gap in the blue- 
green is very much more marked than would 
be the case if the same dye were put into 
gelatine. The sensitiveness of an autochrome 
emulsion exposed in the sector wheel with the 
film side to the light, so that the sensitiveness 
is not measured through the screen, is 40 Wat¬ 
kins, this speed being then diminished by the 
screen and compensator to about i Watkins, 
and the density giving power is very low, 
density being obtained by intensification. The 
reason for this low density giving power is, of 
course, the thinness of coating which is neces¬ 
sary for reversal. If a screen-plate be coated 
with an emulsion of about 240 Watkins., which 
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is sensitised by bathing-, so that the multi¬ 
plying factor of the screen itself is 20, and a 
compensator requiring twice the exposure is 
used, then we shall get a final effective sensi¬ 
tiveness of 6, which is about the limit of speed 
which can be obtained in a screen plate, unless 
new discoveries are made in emulsion making. 

Production ok Positives. 

Inasmuch as the developed screen plate 
renders all objects in their complementary 
colours, it is necessary that the plates should 
be in some w’ay transformed into a positive. 
The method adopted by Messrs. Lumiere is to 
dissolve out the developed silver by the aid of 
a powerful oxidising solvent, which in their 
case is an acid solution of potassium perman¬ 
ganate ; after solution of the silver, the silver 
bromide which has not been developed is 
blackened by the application of a developer 
after exposure to light, and a positive results. 

In order that this method shall be successful, 
it is necessary that under the heaviest deposit 
of silver in the original negative there shall 
be no silver bromide; that is to say, that the 
sensitive film shall have been exposed and 
developed through to the back, which is only 
possible with a very thin film. Ordinary 
thickly coated plates cannot be reversed by 
this method. The necessity of using a very 
thin film carries with it a serious restriction 
as to the latitude which that film will have, 
because very thin films will not render great 
contrasts of light and shade, so that this in 
itself is an objection to the reversing method. 

Another method of reversal, which was first 
suggested by Major-General Waterhouse, 
is development with a developer containing 
thiocarbaraide, or one of its derivatives. 
General Waterhouse suggested finally, tetra- 
thiocarbamide ammonium bromide used in a 
developer of eikonogen and lithium carbonate. 
This gives a very good reversal of a warm 
brown colour, with only slight fog on the high 
lights, which can then be cleared by the use 
of the copper bromide reducer, the reducer 
changing the warm brown to a distinctly colder 
shade. Unfortunately, its action appears to 
be uncertain, and in the large number of trials 
I have made with it 1 am bound to say that 
I have had more failures than successes; 
moreover, 1 did not succeed in getting the 
final tone of my image to a satisfactory black. 
Itf is possible, however, that further work would 
rezhedy this matter, and make it possible to 
use thick films and a directly reversing de* 
veloper. 


An obvious method of using screen plates is 
to make a complementary negative, and then, 
on a plate of the same pattern to print a posi¬ 
tive through the second screen. If this is done, 
however, it will be found that the colours are 
quite faint, being degraded by greys. The 
reason for this is as follows :— 

Consider the colour-negative having lines of 
red, green, and blue, and imagine this to have 
been exposed to green light and developed, so 
that the green stripe is black; now print on 
a similar film put over it at right angles, and 
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consider the nine squares thus fbrmed, first 
with regard to the negative, and ihen to the 
positive produced upon development. (Figs, z 
and 3.) 

Square i is formed by the crossing of red on 
red, and will be transparent in th^ negative, 
forming a black in the positive. 

Square 2 red on green, is black in the 
negative, and transparent in the positive. 

Square 3 is red on blue, black in the 
negative, transparent in the positive. 

Squares 4, 5 and 6 have the silver deposit on 
them, and give transparent squares in the 
positive. 

Square 7 is blue on red, black in the nega¬ 
tive, and transparent in the positive.; 

Square 8 is blue on green, bl^^ck in the 
negative, and transparent in the positive. 
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Square 9 is blue on blue, is transparent in 
the negative, and black in the positive. So 
that of our nine squares in the positive, seven 
are transparent, and instead of having only 
green, we have to three greens, two reds and 
two blues, thus producing always fainter colours 
degraded with greys. 

This result is easily confirmed by direct ex¬ 
periment, and however the squares be arranged, 
whether in lines or patterns of any' particular 
shape, it must always happen that to three 
greens there will be two reds and two blues, or 
to one square of pure colour there will be six 
squares making two whites. 

This difficulty has been overcome by Powrie, 
by taking advantage of the fact that his screen 
is a line-screen of great fineness. He prints 
on a similar plate with the lines running at 
right angles to the first lines, but after making 
his first exposure he turns the printing frame 


Powrie’s method of angling in order to 
analyse his screen can be used in the same 
way as Brasseur dissects his three line positive 
to form a complete set of positives, each one 
representing one colour impression. The red 
line, for instance, is picked out by the 
use of a monochromatic red filter, the plate 
is exposed with a sheet of glass between 
its surface and that of a panchromatic 
positive plate in contact with it. The first 
exposure is made direct, the second with an 
angle movement which will throw the same line 
by the side of the first exposure, and a third 
with an angle movement in an opposite direc¬ 
tion with the line on the other side, thus filling 
up the whole surface of the plate and pro¬ 
ducing positives in which no trace of the 
screen can be discerned. These plates can 
then be used for the production of half-tone 
blocks. Satisfactory half-tone blocks can be 


Fig. 4. Fig Fig. (». 



through a sljght angle so that the image of a 
line is projected not on to the top of the first 
exposure, but adjacent to it. He then turns 
the frame through a slight angle in the 
opposite direction, so that again the line is 
projected on the other side of its original image. 
Each line is in this way broken up into three 
lines overlapping its neighbours on the two 
sides, the effect of which is to remove the 
w’hite in the print, producing a correctly 
coloured positive. Thus, Fig. 4 shows the 
printing directly through the line, Fig. ^ the 
printing after inclination to one side, and 
Fig. 6 the printing after inclination to the 
•other side—the total result being the closed 
print, as is shown in Fig. 6. 

If autochrome plates are made as comple¬ 
mentary negatives and then printed as posi¬ 
tives, the diffusion which they undergo in 
•consequence of the small sixe of the starch 
.grain and the thickness of the glass, is 
sufficient to give a very fairly satisfactory 
result. The positive print from a comple¬ 
mentary negative, however, is slightly inferior 
to a direct reversed positive, as has been 
«hown by the trials of Mr. Welbortie Piper. 


prepared from autochrome plates dissected in 
the same manner. 

With regard to the whole use of screen 
plates, one is bound to feel that, interesting as 
they are, and marvellous as has been the in¬ 
genuity shown in the production of the Auto¬ 
chrome plates, yet at present their application 
must be limited. No colour process which can¬ 
not be printed on paper can hope to appeal to 
the great mass of workers, and if the plates are 
used as transparencies, either in the hand or 
in the lantern, the density caused by the pre¬ 
sence of the screen is so great that special 
viewing apparatus is desirable, a very great 
drawback indeed to the plates. What screen 
plates need, in fact, as their complement 
is a printing process such as a somewhat 
improved bleach-out emulsion which can be 
placed on paper, and on which the plates can 
be printed by an angling movement (for which 
reason one feels that line plates are those with 
the greatest future), or which can be placed 
on glass, thus forming whole-tone positives 
without the light-absorbing colour screen 
darkening the whole picture. 

In the meantime, screen plates, and espe- 
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cially that which alone can be obtained at the 
present time, the autochrome plate, must surely 
form the most fascinating toys as well as the 
most useful instruments which photography 
has to offer. 


DISCUSSION. 

The Chairman (Professor Trouton), in opening 
the discussion, said he would like to ask the 
author, from his experience, 'whether in regard to 
the point that had been neglected in the Dumiere 
process, namely, the possibility of getting correct re¬ 
presentation of colour, it was impossible to obtain 
correct representation of colour with the use of a 
single partly coloured screen, used both for preparing a 
negative, and for viewing the positive obtained from it. 
The reason for this was obvious. If one took the 
spectrum, in order to have a correct colour to view the 
spectrum with, the red must be the extreme red 
of the spectrum. That being the case, it made it 
impossible to get the yellow part of the spectrum, 
because here we wanted the red line to transmit green 
also, so that if one had, as the red colour the neces¬ 
sary colour for viewing the photograph, viz., extreme 
red, then that screen was erroneous when taking the 
yellow, A compromise had to be made if one screen 
was used. Dr. Joly, who worked at the subject for a 
number of years, was using at first the process that 
Lumi&re had brought to such perfection, and he (the 
Chairman) had always thought it a pity that Joly did 
not continue with it. Joly had been deterred from 
going on with the process, owing to its scientific in¬ 
accuracy. That he thought was a great pity, because 
people were not so particular about colours as all that. 
Two pictures of the same colouration by two artists 
would be quite different in tone, and people were 
from infancy accustomed or educated up to being 
content with what were really erroneous representa¬ 
tions of colour provided they were harmonious, and 
he thought that the fact of Joly having dropped 
Dumiere’s process owing to its scientific inaccuracy 
was a pity. 


Sir Ray Lankestkr, K.C.B., F.R.S., was 
extremely interested in the process from the point of 
>iew of scientific records. He had been much inter¬ 
ested in what the author of the paper had said as to 
the accuracy of the registration of colour. Photo¬ 
graphy, to many scientific people, was a means of 
registering form. With proper focal distance, one 
could depend on a camera to give accurate records 
of form of any kind, and he had been in 
hopes that the colour-screen system would have 
enabled photographers to register colours in the 
iatue correct way. He was, however, a little 
shoeked to h^r the author speak in such a 


very light way of the inaccuracy in photographing 
colour, as though it did not matter. For the 
purpK}ses of recording natural history objects of differ¬ 
ent kinds, colour photography was very important, 
and it would be a most delightful thing if a colour 
process were developed which would enable one 
to register a thing in its true colours straight away^ 
He himself, with the help of a professional pho¬ 
tographer, had tried with the Lumi^re process, whilst 
he was still Director of the Natural History Museum, 
by photographing some eggs, containing amongst them' 
a cuckoo’s egg. In that case it would have been inter¬ 
esting if one could have obtained an accurate record 
of the colour of the cuckoo’s egg, and other eggs 
a^ssociated with it, to show the degree to which the 
parasitic bird’s egg approached the colour of the egg 
of the bird on which it was parasitic. He bad also 
tried to photograph some iridescent shells and 
some very brilliantly coloured birds. The former 
photographs turned out well, but with regard to 
the delicate shades of birds’ eggs he was not so 
well satisfied. Another thing which he found 
was that the Lumi^re plates, as supplied to him, 
were spotted all over. He did not know whether 
they were faulty and should have been returned to 
the makers or not, but they spoiled the effect of 
many photographs which he had had taken. 

Mr. Howard Farmer obsen^ed that perhaps the 
most important point which had been raised by the 
author was that the colours of the taking-screen 
should be different from those of the projecting. 
He would like to ask if the author could give any 
reference which showed that to be the fact. 


Mr. Child BAvr.EV said the author had not 
fully dealt with what he (the speaker) considered to 
be one of the most important observations in the 
paper, namely, the question of parallax. The author 
had said that a ray falling at an angle of more than 
10 degrees to the normal would give incorrect 
colours. If that were s®, it would be found by 
using a photographic lens, including an angle of,, 
say So degrees, that the colour would be incorrect 
towards the edges of the plate. He himself bad 
noticed that to be so on many autochroroe plates* 
which he had seen, and he had seen plenty. 

Dr. C. £. Kenneth Mees, in reply, said that the* 
Chairman’s and Mr. Farmer’s enquiries dealt with* 
this point that the viewing and taking-screen should 
not identical. He had no intention of arguing 
out the question with Mr. Farmer. It was an old 
argument, and authority was on his side, though he 
Was not prepared offhand to substantiate this state¬ 
ment by references. It was his impression that the 
taking filter ought to be diifinrent to the viewing' 
filter; he might be wrong, he did not know. The 
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Chairman seemed to concur with him that the filters 
should be different, and he thought that that was 
also Professor Joly’s view of the subject. There were 
also a great many other people who held the same 
opinion. Some colours could not be reproduced 
by any screen process, spectrum red, but 

spectrum red was an exceedingly rare colour in 
nature. There were a few things which were a 
deep spectrum red in colour, but they were nearly 
always found to be aniline dyes, so that on the 
subject of aniline dyes one might not be able to 
render. The spectrum could not be rendered, but 
mixed colours were, he thought, very well reproduced. 
With regard to Prof. Lankester^s point, in most 
cases he should say that the Lumi^re plates would 
be very useful for colour reproduction, but not, 
unfortunately, for spectrum work, and the same was 
the case with any other plate of the type. It was 
rather unfortunate, because it would be very conve¬ 
nient to be able to project spectra in natural 
colours by preparing lantern slides of them. As to 
the accuracy of the reproduced colours, it seemed to 
him that depended on the operator, who might 
repeat his attempts, and if he could not pro¬ 
duce sufficiently accurate results, then the attempt 
was a failuie, and must be given up. The num¬ 
ber of times, however, that an operator would 
fail would, he thought, be rare; it depended, 
of course, on the accuracy which was required. 
With reference to spots, they were old friends of his. 
Kvery plate-maker knew about ten forms of spots, 
not only in regard to the Lumi^re plate, but in all 
other plates. He imagined, however, that the diffi¬ 
culty was merely a manufacturing detail, which would 
be rapidly overcome, if it had not been done so 
already. Some of the earlier Lumi^re plates had 
frilled, but later ones had not. When a process 
was in its infancy there were many difficulties 
to be overcome. The difficulties in regard to 
the preparation of starch grain plates, for instance, 
must have been colossal. 

On the motion of the Chairman, a hearty vote of 
thanks was accorded to Dr. Mees for his paper, and 
the meeting terminated. 


FRUIT GROWING IN BRAZIL. 

I'he question of fruit growing is now attracting 
considerable attention in Brazil, and in the State of 
Sao Paulo active, measures are being taken for the 
development of the fruit industry. An expert 
appointed by the Government has been sent to Italy 
to make certain investigations in fruit culture, and 
also to arrange for transporting to southern Sao Paulo 
one hundred families of Sicilian viticulturists and 
fruit growers. It is the intention of the Department 


of Agriculture to secure, for purposes of experiment, 
a concession of Government land upon which these 
immigrant fruit growers are to be established. Later, 
a co-operative*society is to be organised which will 
purchase the output of the fruit farms for vintage 
purposes. The activity of the Department of Agri¬ 
culture in seeking to develop various industries within 
the State is attracting more than ordinary attention 
on the part of intelligent planters and farmers. 
Large areas in Sao Paulo are as well adapted to fruit 
growing as many parts of southern Europe, and with 
proper attention this branch of agriculture should be 
made to yield a large income. This, says the Ameri¬ 
can Consul-General at Rio de Janeiro, is also true of 
Santa Catharina, Rio Grande do Sul, and many parts 
of Parana. In the former State, grape culture has 
been developed to an important industry, as was eri- 
denced by the recent exhibition in Rio by the State 
Government of a large variety of wines produced 
from Rio Grande grapes. The exhibit also embraced 
canned and preserved fruit products. Those put 
up in tins were attractively labelled and presented a 
good appearance. Some of the better descriptions 
of preserves were put up in neat glass bottles. All 
of these products are on sale in Rio de Janeiro, and 
are finding a ready market, inasmuch as the prices 
asked for them range much below those of imported 
articles. Fruits other than grapes are being cultivated 
ill Rio Grande do Sul, with marked success. Peaches 
are probably the most important of these, great 
quantities of wffiich are dried and packed for shipment 
to all parts of Brazil. The method of preparation of 
this fruit is such that its appearance is similar to the 
cheaper kinds of dried apples packed in the United 
States. While apple production is yet small, some 
excellent qualities are being grown, and small ship¬ 
ments are sent to the various coast cities of Brazil. 
Figs are grown in small fjuantities and find a market 
in other parts of Brazil, mainly in the form of canned 
preserves. One great drawback to the development 
of the fruit industiy in southern Brazil is the difficulty 
attendant upon the marketing of the fresh fruit, due 
to the inadequacy of transportation facilities and to 
the custom of the Brazilian merchants, who wish to 
sell few goods at enormous prices rather than in large 
quantities at small profit. During the grape season 
in Rio Grande do Sul, good black grapes sell for a 
little more than one half-penny a pound. The cost 
of transporting them to Porto Alegre or to Rio 
Grande do Sul brings the price up to about two 
pence per pound, while in Rio de Janeiro, grapes 
which sell in the interior of Rio Grande do Sul for 
one half-penny a pound fetch from ten pence to a 
shilling. In Santa Catharina, although the con¬ 
ditions are favourable for the cultivation of a great 
variety of fruits, the banana receives the most 
attention. Nearly all of Brazil is within the banana 
belt, but in Santa Catharina only is the general 
cultivation of this fruit carried on extensively, ^lost, 
of the bananas produced are shipped south to the 
River Plate ports, the Brazilian ports to the north 
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being supplied by the numerous varieties of banana 
trees which grow in a more or less wild and 
uncultivated state over many portions of central and 
northern Brazil. The departments of agriculture in 
Rio de Janeiro and Minas Geraes are evidencing 
considerable interest in the culture of fruit, and 
although the results are as yet meagre, they are 
conclusive in demonstrating that many fruits common 
in more temperate climates may be cultivated with 
profit on the uplands of these States. In all of 
central and northern Brazil, the orange grows so 
generally in an uncultivated condition that a large 
share of the supply comes from that source, but the 
importance of careful nurture has begun to receive 
general recognition, and in Sao Paulo, Minas Geraes, 
and Rio de Janeiro, a great many coffee planters 
have a cultivated orange orchard. Here again the 
difficulty of costly transportation presents itself. The 
high-class fruit which can be produced in the interior 
cannot compete with the inferior qualities growing 
wild in the rough, untilled lands near the coast, and 
therefore near the market. Probably the best oranges 
of Brazil are grown in Bahia and Pernambuco, and 
large shipments from there come to the southern 
ports of the sea-board, but freight charges are high. 
Undoubtedly a great stimulus would be given to fruit 
growing by the establishment of cold storage facilities 
in the larger cities, and in connection with trans¬ 
portation. A refrigerator car is unknown in Brazil, 
and can scarcely be introduced while ice-making is 
carried on to so limited an extent as at present. 
There are indications that Sao Paulo and Rio de 
Janeiro will soon be connected by rail with Rio 
Grande do Sul, in which case competition between 
land and ocean routes may result in the improvement 
of facilities for carrying perishable goods, as well as 
in the reduction of rates. This would mean an added 
impetus to all agricultural pursuits, but especially so 
in the case of fruit growing, since the important fruit 
country in the south would thus be placed in touch 
with the Sao Paulo and Rio de Janeiro markets. 
The movement already under way in the production 
of wines seems to indicate that it is possible for Brazil 
to become more or less independent of Europe for its 
wine supply. The interest taken by the agricultural 
departments of the various States in the establishment 
of model farms, with special attention to the possi¬ 
bilities of fruit culture, is, it is said, certain to result 
in the development of an extensive fruit industry in 
Brazil. There will then be opportunities for the 
establishment of canning factories on a large scale, 
and Brazil may become independent of Europe and 
the United States for her supply of canned and pre¬ 
served fruits. 


THE ADULTERATION OF MILK. 

There is reason to fear that fraud is still prevalent 
in connection with the sale of milk, and how difficult 
it is to prevent it is shotiril^in the annual report of 


proceedings under the Sale of Food and Drugs Acts> 
the Merchandise Marks Acts, &c., just issued. The 
view taken by some people of adulteration was 
illustrated by the evidence of witnesses in an action 
heard at the Hull County Court, in which one milk- 
seller, who had been fined for selling adulterated 
milk, claimed damages against another. One wit¬ 
ness, who had seen the plaintiff add half a bucket of 
water to a churn of milk, averred that he did not 
know that the plaintiff’s action was wrong. Another 
witness stated that he understood that “ they were 
allowed so much water to every gallon of milk.” 
And there seems to be some ground for the com¬ 
plaint from local authorities that the existing law 
does not give them adequate powers to pi event or 
punish the adulteration of milk. Thus an applica¬ 
tion for a summons was made on behalf of the St. 
Pancras Borough Council to meet the following 
facts:—An inspector, undei the Sale of Food and 
Drugs Acts, had met a van going to the station for 
milk. In it were three chums which contained milk 
diluted with 70 per cent, of water. Questioning the 
carman the inspector found that the diluted milk was 
to be mixed with milk which was to arrive by train 
and then be delivered to customers. The Court, after 
deliberation, found it impossible to grant a summons. 
Cases might also be cited in urhich inspectors have 
seen milkmen add water to milk and have been 
unable to take any proceedings against them under 
these Acts. 

The attitude of officers of local authorities, and 
also of the courts, towards cases of alleged milk 
adulteration appears to vary widely. In some dis¬ 
tricts, according to the report, the extent and possible 
causes of the variations w'hich may occur in the 
composition of genuine milk are fully recognised; 
in others they are ignored. In some districts almost 
every case of alleged milk adulteration is dismissed, 
while in others convictions are obtained in a large 
proportion of such cases. Agriculturists complain 
that the farmer who sells milk which is genuine is 
unduly exposed to the risk of being charged under 
the same section of the Act, and made liable to the 
same penalties, and subjected to the same stigma 
as a person who is guilty of fraudently adulterating 
milk or fraudently selling adulterated milk. It is 
said that farmers could avoid this risk by better 
feeding or by getting rid of cows which yield a poor 
quality. But the variations in the composition of 
milk are generally indc^ndqxt of the feeding of the 
cows, and a cow which g}f/9§ poor i|iilk immediately 
after calving may be quite tallbfACtory later on, nor 
would it be practicabte' for a 4a|ry farmer to be 
constantly drafting out of his h^d aU cowi whose 
milk was temporarily of poor qiwsto. 

The warranty claote whidi retailer or 

wholesale dealer who te aduUeniM miilt to escape 
conviction by producing a warranty and giving evi¬ 
dence that he sold the milk in the same state in which 
he purchased it would seem to work unsatisfactorily. 
They not infrequently work injustice to the fanner 
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whilst allowing the real culprit to escape. The 
adulteration of milk is generally carried out by some 
person through whose hands it passes after it has left 
the control of the farmer, and if the conscience of 
such person allows him to adulterate milk it will pro¬ 
bably allow him to give evidence that he did not 
adulterate it. Moreover it is the practice of dealers 
to mix the milk of various consigners in order to make 
up the quantities required by different customers, 
and it must often be impossible for a dealer to be 
certain that the milk in respect of which he is sum¬ 
moned is really the milk sent to him by the farmer 
whose warranty he produces. 

The report refers to the possibility of instituting a 
voluntary control of the milk supply on the lines of 
the Dutch Butter Control, a suggestion that has been 
seriously considered by certain local authorities. The 
system would be based on an arrangement by which 
dairymen who complied with certain conditions im¬ 
posed by the local authority, with a view to ensure 
the delivery of milk to the consumer in a pure and 
clean state, would be allowed to advertise that their 
business was carried on under the supervision of the 
local authority. This proposal has the merit of being 
one w^hich might be put into operation without 
further legislation. The prospect of success would, 
the department considers, depend on bow far the 
consumers of the locality were alive to the risks of 
drinking contaminated milk, and desirous of obtaining 
clean milk. 


THE CALAIS LACE TRADE. 

The pre-eminence of the city of Calais as a lace 
centre, is chiefly due to the cleverness of its lace- 
makers. It should be borne m mind that a lace 
loom, although of the most intricate mechanism, is 
still only an instrument, the production from which 
depends entirely upon the ability and energy of its 
operator. Calais has a population of 70,000, about 
60,000 of whom gain their existence from lace¬ 
making, and yet very large concerns do not exist 
there. On the contrary, there are six hundred and 
fifty small factories in Calais, in many of which the 
wife adds her intelligence to that of the husband, in 
making the factory a success. According to the 
American Consul there, machine-made lace is almost 
the sole industry of Calais. In Calais, there is a tech¬ 
nical school, under the supervision of Abb^ Piedfort, 
which has for its object the training of young 
boys in the methods of lace-making. This school 
embraces sketching designs,^ designing reducing 
the sketch to the mechanism of the loom), lace¬ 
making, and gives the necessary instruction to qualify 
persons to become w^hat is|known as “ metteurs en 
<x*uvrc** and ‘‘regleurs,” The two latter are pro¬ 
fessions in the lace manufacture for which no English 
names have as yet been employed. The “metteurs 
en teuvrej*’ and “ regleurs ” may be said to be the 
mechanical doctors of the loom. In Calais, Caudry, 


and St. Quentin, there are in all about one thousand 
and forty factories. Their many looms turn out 
enormous quantities of lace, which, after it is dyed, 
has to be clipped of its surplus threads. The output 
of the largest factory amounts to about ^100,000 
annually. It is difhcult to give the output of an 
average factory, as they have from one to sixty looms. 
As to the number of inhabitants, who live w’holly from 
the making of lace in northern France, only an esti¬ 
mate can be made, but the figures may be put at 
100,000. The clipping of the surplus threads employs, 
irregularly, in the villages within fifty miles of Calais 
and surrounding Caudry and St. Quentin, another 
100,000 Of course, as to these, no accurate statis¬ 
tics can be had, but anyone visiting the many villages 
about Calais can see everywhere in every household 
women and children engaged in clipping lace. In 
estimauing the population engaged in, and supjiorted 
by, this industry, no account is taken of the spinners 
of the threads used in lace-making. The spinning 
industry is an enormous one at Lille ; many fortunes 
have been made there in spinning the thread for 
Calais, Caudry, and St. Quentin. A good deal of 
thread also is imported from the United Kingdom. 
Merchants have even in Calais grown rich in furnish¬ 
ing the lace manufactureis with thread. The aj^proxi- 
inate output of the lace industry in Calais, Caudry, 
and St. Quentin is ;^4,ooo,ooo. The industry in the 
last three years has increased more than 50 per cent, 
in Calais. Fverywhere are to be seen proofs of this 
prosperity m the w^ay of new^ buildings, new* resi¬ 
dences, &c. 


RUSSIAN SALT LAKES. 

“ Limans,” or salt lakes, w^hich are situated near 
Odessa, a.ie, says the United States Consul at that 
city, nothing more than river estuaries w'hich have 
become cut off from the sea by means of a complete 
bar thrown across the entrance, and later on laised 
above the sea level. Owing to great evaporation, the 
originally merely brackish w’aters in these limans 
attained such high concentration that it became 
possible to work them for salt, which, before the 
discovery of the enormous rock .salt deposits in South 
Russia, was of the greatest importance foi the whole 
of South-West Russia. These limans, how’ever, 
have other properties, imparting to them a lasting 
vulue. Numerous are the cases where persons taking 
the baths at the balneological institutions erected at 
the limans, or even simply bathing in the open air in 
the limans, have regained health, and have freed 
themselvee from various forms of gout, rheumatism, 
&c. This peculiar quality of the salt lakes is attributed 
to the slimy black ooze which forms their bottom, 
and consists of impalpably fine mineral matter mixed 
with the ultimate results of the decomposition of 
certain flora and fauna, apparently only present in the 
salt w’ater of these lakes, but not in that of the :»ea. 
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The death of innumerable generations of these animal 
and vegetable organisms was occasioned by the alter¬ 
nate changes in the concentration of the brine, which 
was either rendered too fresh for them by the small 
rivers discharging into the lakes, bringing down an 
unusually large volume of fresh water, or which 
became too salt for any life owing to an extraordinary 
evaporation. Dying, they sank to the bottom, and 
were covered by the fine particles of mineral matter 
brought down by the rivers. Lying under the highly 
salt watei of the lakes, the two constituent parts 
underwent that joint alteration which terminated in 
the formation of the black mud now constituting the 
bottom of the limans. 


ADMIRALTY CHARTS. 

The following is the official list of charts issued by 
the Hydrographic Department of the Admiralty, in 
November, 1907:— 

New Charts.—No. 3676—United States, east 
coast •—Fletcher’s neck to Merrimac river. 3678— 
British Columbia :—Port Simpson. 3660—Gulf of 
Aden :—Aden harbour. 7--Gulf of Aden:—Aden 
harbour and approaches. 3666 — East coast of 
Korea :—Fusan harbour to Chukupen bay; Chuku- 
pen bay; Chukusan po. 

Charts that have received additions or corrections 
too large to be conveniently inserted by hand, and in 
most cases other than those referred to in the Admi¬ 
ralty Notices to Mariners : — 

No. 240—England, south coast:—Hamoase. 2682 
—England, west coast:—Nash point to New passage. 
1538—Ireland, west coast:—Foynes harbour. 2049— 
Ireland, south coast:—Kinsale to Wexford. 2241— 
Baltic:—Entrance to Gulf of Finland and northern 
entrance to the Gulf of Riga. 2285—Black sea :— 
Varna; Baljik bay. 233—Africa, north coast;— 
Suez Canal. 330—North American lakes Lake 
and river St. Clair with the Detroit river. 612— 
North America, east coast:—Little Spoon island to 
Pennaquid point. 2853—Gulf of Mexico Missis¬ 
sippi sound and Mobile bay. 229—United States, 
west coast:—Point Pinos to Bodega head. 2172— 
Alaska Bering strait. 623—Africa, west coast:— 
Fernando Po island. 2404—Singapore main strait 
from Tree island to Batam bay. 2023-~Singapore:— 
Keppel harbour. 1199--China, east coast :—Kue 
shan islands to the Yang tse Kiang. 1601—China, 
north-east coast:—Wusung river. 3412 — Tas¬ 
mania .—Hunter passage. 781—Pacific ocean:— 
N.W. sheet. 783— Pacific ocean:— S.E. sheet. 
2460 — Pacific ocean :—Kamchatka to Kadiak 
island, See. 

These charts are issued by Mn J. D. Potter, 
145, Minories. 


ARTS AND CRAFTS. 

Modem furniture-making has in Eng¬ 
land been following in the main two lines and two 
lines only. The greater part of the better sort of 
furnituie which is being turned out is in imitation of 
some old English style, Chippendale, Sheraton, or the 
satin-wood variety of a still later period occasionally 
inlaid but more often rather elaborately, not to say 
heavily, painted. We have been inundated with 
chairs which, if not sold as Chippendale, at any rate 
were as exact a copy of old work as could well be 
made. Those of us who are not led entirely by fashion 
are tired by this time of table-tops decorated in the 
centre with the inevitable shell; but the fashion still 
goes on, in some quarters at least, and the craze for 
satin-wood furniture is by no means over. It is per¬ 
haps owing, in part at least, to the extravagance of 
some of the up-to-date furniture that quiet folk have 
gone so completely back to the old paths. Be that 
as it may, the furniture now being made on “ modem ” 
lines is chiefly of the cheaper and commoner sort. 
When we turn to drawing-room furniture, it is really 
difficult to believe that there has been any modern 
movement at all, and the more dignified type of 
dining-room and bedroom furniture, though it is not 
exactly like what such furniture would have been 
say, fifteen years ago, has nevertheless fallen back 
into something not altogether unlike the old ac¬ 
customed rut. This fact, though it is, in a sense, to 
be regretted, does not, in view of some of the 
extravagances into which, at one time at least, it bid 
fair to wander, leave us altogether inconsolable. 

When we think, therefore, of the rather tame 
reproductions of old and of the rather mannered 
modern trade work, we are inclined to say that 
modern furniture, in England at least, is hopelessly 
dull, that it generally follow’s the beaten track too 
closely to allow of much originality, and that when 
it gets away from the ordinary and strikes out into 
originality, its ingenuity is rathei to seek. It seems 
to avoid what has been done more because it has 
been done than because its mf4kers have ideas of 
their own on the subject of furniture design, or 
principles which guide them. At one time, in 
London at least, and presumably elsewhere, we used 
to see from time to time examples of simple furniture 
sometimes rather clumsy, but still constructed on 
workmanlike lines, and satisfactory enough in their 
way; but of late there has been very little interesting 
fumitnre exhibited, and it has been really refreshing 
to come upon the little show of Mr. Gimson’s work 
at Debenham and Freebody’s. Some of us re¬ 
member the time, not so very long ago, when 
Mr, Gimson began to exhibit very simple wooden 
chairs at the Arts and Crafts. He still produces 
chairs of somewhat the same type, and the large 
bowed sideboard which makes part of the London 
show, though it might fit well enough in its 
right place, does certainly look rather cumbersome. 
This same oak sideboard, though, is an admiraUe 
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example of the satisfactory use of gouge work in the 
decoration of simple furniture. The greater part of 
the exhibition, however, consists of work which could 
by no means be called clumsy or cumbersome. Mr. 
Gimson has gone on the plan of making his work as 
simple as possible. He avoids mouldings and all 
architectural trimmings, and makes no neat little 
ledges specially adapted to collect the dust. His 
forms are restrained and workmanlike—he is content 
to make something which, while admirable in pro¬ 
portion and construction, is simple and quite unobtru¬ 
sively distinguished. His feeling for his material is 
shown not only in the technique of his workmanship 
—the doors bang perfectly, and the drawers run so 
smoothly; that it is quite a pleasure to pull them out 
and push them in again—but also in the way in which 
he chooses his woods. The panels are, so far as 
possible, arranged to show the markings of the wood 
to advantage, and in the cases where a piece which 
differs slightly in colour from its surrounding has to 
be worked in, care is taken to place it in such a way 
that it helps, instead of marring the general effect. 
Great attention, too, has been paid to the handles. 
In the heavier cupboards and chests of drawers, 
wooden handles are used which are practical, 
besides being very firmly attached, and the 
metal fittings of the cabinets and smaller cup¬ 
boards are worthy of the furniture on which they 
find themselves. The only discordant note is the 
occasional ugliness of the keys which, even when 
they have been chiselled a little, have a way of looking 
rather common. Mr. Gimson shows a fair amount of 
inlay, relying indeed almost entirely upon it for his 
decoration. Some of this is quite simple work, such 
as we have seen for some time past in the better class 
shops, but some of it comes into quite a different 
category. There are one or two examples of cabinets 
of which the fronts are inlaid with foliated pattern, 
the wood for which is so cunningly picked that the 
grain gives the effect of the veins of the leaves. Yet 
other objects are inlaid with patterns in mother-of« 
pearl and silver, or with mother-of-pearl alone, and 
with very happy results. In almost every case the 
material has been chosen and arranged so as to show 
to the greatest advantage ; moreover a convex surface 
has been given to the piece of furniture, and sometimes 
also to the inlaid material, so as to lose none of the 
value which is to be had from the play of the light. 
It is refreshing to see a collection of furniture so 
pleasing, so modest, so well-made, and yet possessed 
of so much quiet dignity and with such a well-marked 
character of its own. The work is never aggressively 
original, but it leaves the impression of being, in its 
quiet way, quite unlike what one has been in the 
habit of seeing. 

Wood-carving, —Another inspiriting little exhibition 
of woodwork was that held at the School of Art 
Wood-carving just before Christmas, The show was 
of a modest kind—just made up of the ordinary work 
done by the students in their school course. There 


was, perhaps, nothing which was individually very 
striking, nothing very remarkable or very original but 
there was evidence, and abundant evidence, of good, 
sober, solid work. One has begun to suspect that a 
school which tacks the word “ arf on to its title 
may very likely be a place where defective craftsman¬ 
ship hides itself under the mantle of art—an art itself, 
perhaps, none too genuine—but the School of Art 
Wood-carving proves by such shows as this, its right 
to rank as a school of craftsmanship in the best sense 
of the term. The students are not encouraged to 
imagine that they can learn their craft in a few 
lessons; they are expected to work steadily at their 
trade in the school and for some time longer in the 
ivorkshop before they can consider themselves accom¬ 
plished carx’ers. They are not taught to look upon 
themselves as artists who conde.scend to craftsman¬ 
ship, but primarily as workmen whose trade demands 
of them a certain knowledge of drawing and of the 
first principles of art. If they develop into artists so 
much the better, but there is no reason to imagine 
that they inevitably will. 

That the teaching they get in the school is of a 
kind to turn out competent carvers is shown by the 
works exhibited—which were grouped so as to show 
the work done by the students in their first, second 
and third years respectively, an arrangement which 
made it comparatively easy to see the course of study 
pursued and the stages through which the students 
pass. One has heard trade can'ers speak disparag¬ 
ingly of the school. If they would but pay it a risit 
they would alter their tone. 

Embroidery and Hand-loom JVeai'ing. — Em- 
broideiy and hand-loom weaving have been represented 
at several little shows within the last few weeks. Miss 
Garnett’s little exhibition at the Lyceum Club was a 
veritable feast of colour, and proves conclusively that, 
under competent guidance \^xy satisfactory w'ork can 
be turned out by north country peasant w'ornen. The 
hand-woven silks were fine in texture and beautiful in 
colour, and though too expensive for a good many 
purses, they were not dear considering their quality. 
The embroideries were harmonious in tone and quite 
excellently worked. 

The Home Arts and Industries tried the experi¬ 
ment of having a Christmas sale in Bond-street. 
The work Nvas of various kinds, but some of the most 
interesting exhibits consisted mainly of weaving, rug¬ 
making, and embroidery. Unfortunately, want of 
space made it difficult to see the works to advantage. 

It was rather disappointing not to see more needle¬ 
work in the exhibition of the work of Birmingham 
artists and craftsmen held at the Fine Arts. Those 
who care for needlework have learnt to exoect a good 
deal from Birmingham, and it was a pity not to havc^ 
the chance of seeing more. What was shown^ 
however, was altogether pleasing, though some of it 
seemed strangely familiar. The most striking feature 
of the embroidery was perhaps the little collection of 
Mrs. Southall's admirable cutwork. 
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GENERAL NOTES. 

Exhibition ok the Orient in Lonoon.— 
Under the auspices of the London Missionary 
Society, a great Missionary Exhibition is to be held 
at the Agricultural Hall from June iith to July nth 
next. The loan of specimens of every desciiption 
of missionary interest is asked for, such as idols, 
weapons, and any other article which will help to 
make those who visit the Exhibition somewhat more 
acquainted with the daily lives of the people in 
foreign lands, and which will instruct them in the 
industries, pastimes, and idolatrous practices which 
occur there. These are required, moie particularly 
from India, China, Africa, South Seas, Somoa, and 
New Guinea. Insurance against fire and burglary 
will be effected, and all exhibits will be returned as 
soon as possible after the close of the Exhibition. 
Those who are willing to assist, by the loan of 
objects for the Exhibition, should communicate with 
Mr. A. J. Parnell, Exhibit Secretary, “Denham,” 
Beech-house-road, Croydon. 

The Amsterdam Diamond Trade.— In the 
course of his report on the trade of Amsterdam 
{Cd. 3727-31), Mr. Consul Chuichill refers to the 
diamond industry. He says that last year showed 
progress in it. During the greater part of the year 
there was an active demand for polishing. The chief 
point was the universal demand for small work, which 
caused prices to increase. The fashion of diamond 
jewellery is set in Paris, and the designs required 
small work, which is a speciality of Amsterdam 
workers. The exports to the United States amounted 
to about ;^’2,4oo,ooo, or ;f400,ooo more than during 
the preceding year. The exports to other countries 
are not stated. Am.sterdam employs 9,275 diamond 
w'orkers, and the amount of wages paid in one year 
amount to as much as ;^i,68o,ooo. Three new fac¬ 
tories were built during last year, one of which, a 
model establishment, with 300 mills, cost about 
;f4I,000. 

CIGAKEITES IN CHINA. — The enormous and 
rapidly increasing demand for cigarettes in China is 
shown by figures given by Sir Alexander Hosie in his 
report on the foreign trade of China (Cd. 3727-2O). 
The value of imported cigarettes rose from ;i'658,25o 
in 1905 to ;^‘962,282 last year. Of the gross import 
in 1905 about 50 per cent, came from the United 
States, over 21 per cent, from the United Kingdom, 
and nearly 20 per cent, from Japan. The import 
does not seem to be afiected by the huge output in 
China itself. Sir Alexander Hosie knows of seventeen 
cigarette factories in China (there may be more) the 
largest of which, the property of the British Cigarette 
Company in Shanghai, is equipped with both British 
and American machinery, has a staff of some 33 
foreigners (British and American), and turns out 
.^,000,000 cigarettes a day. The same company has 
recently erected a factory at Hankow capable of a 
similar output. Many of the factories are small con¬ 


cerns, but the Shanghai company employs in addition 
to the foreigners referred to above, a lai ge number of 
travelling agents in the interior, and gives employ¬ 
ment to about 2,500 Chinese men, women, and chil¬ 
dren of both sexes. 

Australian Government Offices in the 
Strand.— In the course of his budget statement, an 
official copy of which has been sent to the Journal^ 
the Treasurer of Victoria, the Honourable Thomas 
Bent, referred to the decision of his Government to 
take a lease of a site in the Strand, upon which to 
erect an office for the Agent-General ol Victoria, 
wherein a proper and effective display of Victorian 
products can be made. When in London,, Mr. Bent 
came to the conclusion that the site in the Strand 
which has now been selected is the best for the 
purpose in the whole of London. After a good 
deal of negotiation with the County Council, an 
agreement was entered into by which Mr. Bent 
obtained a corner piece of land with a frontage of 
25 feet to the Strand, and a depth of 65 feet along¬ 
side a 50 feet street, running through to Aldwych. 
The annual rent to be paid is iis. 2|^d. per square 
foot, with a 99 years’ lease. No rental is to be paid 
for the first year, one quarter the second year, a half 
the third year, three-foui ths the fourth yeai, and the 
full rental on the fifth and the following yeais. This 
amounts to about per annum. 8,000 has been 
provided for the building, and the interest on this 
amount at 4 per cent, is ;f320 per annum, thus 
making an annual outlay of about 1,120. The 
rental of the Agent-General’s present office is ^700 
a year. 

Government and Municipal Enterprise in 
Bulgaria. —Strenuous efforts are being made by the 
Bulgarian Government to promote the industrial, 
commercial, and agricultural welfare of the princi¬ 
pality. Besides the law for the encouragement of 
native industries, and the law regulating the hours 
of labour of women and children in factories and 
workshops, and various other measures dealing with 
the appointment of a large number of factory and 
agricultaral inspectors, the insurance of workmen, 
and the penalty to be indicted on those attempting to 
create stiikes, considerable sums have been voted 
for the construction of new roads throughout the 
CQuntry, and for the repair of those aheady in 
existence. In his report on the trade of Bulgaria just 
issued (Cd. 3727-32), Mr. Vice-Consul Toulmin refers 
to practical courses in tailoring, boot and shoe 
making, weaving, masonry, pottery, &c., as having 
been instituted under the supervision of the Chambers 
of Commerce. Agricultural schools too, with model 
farms attached, have been established, where instruc¬ 
tion is given in viticulture, agriculture, fruit and silk 
growing, and poultry-rearing, and the State Agri¬ 
cultural Bank sells to the peasantry oxen, seeds, 
agricultural machinery and implements at cost price, 
and accords them long terms of credit,for repayment. 
Bulgaria.secma to be moving with the tim6s. 
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MEETINGS OF THE SOCIETY. 

Ordinary Meetings. 

Wednesday evenings, at 8 o'clock :— 

January 22 .—** Siam and its People.” By 
Harry Hillman. 

January 29.—‘‘ The New Patent Act.” By 
John William Gordon. Sir William Preece, 
K.C.B., F.R.S., Vice-President of the Society, will 
preside. 

February 5.War Balloons.” By Auguste 

E. Gaudron. The Hon. Charles Rolls will 
preside. 

February 12.—“ The Application of Science to 
Foundry Work.” By R. Buchanan, President 
Staffordshire Iron and Steel Institute. 

Febru\ry 19.— 

February 26.—**The Problem of Road Con¬ 
struction, with a View to Present and Future Re¬ 
quirements.” By H. S. Hele-Shaw, LL.D., 

F. R.S., and Douglas Mackenzie. 

Dates to be hereafter announced :— 

Recent Improvements in Decorators’ Materials.” 
By A. S. Jennings. 

** The Underground Water Supplies of the Thames 
Basin.” By Clayton Beadle. 

”Industrial Entomology: the Economic Import¬ 
ance of a Study of Insect Life.” By F. Martin 
Duncan. 

“ Modem Dairy Practice.” By Louixjn M. 
Douglas. 

“The Law of Treasure Trove.” By William 
Martin, M.A., LL.D. 

“ The Use of Reinforced Concrete in Engineering 
and Architectural Construction in America.” By 
Ernest R. Matthews, F.R.S.E., Assoc.M.Inst. 
C.E. 

“The (irainophone and the Mechanical Recording 
and Reproduction of Musical Sounds.” By Lovell 
N. Reddie. 


Indian Sfxtion. 

Thursday afternoons, at 4.30 o'clock :— 

February 13.—‘‘The New ‘ Imperial Gazetteer of 
India.’ ” By Richard Burn, I.C.S. (To be read 
by William Foster.) 

March 12.— “ Progress of Native States during 
the past Forty Years,” By Sir David W. K. Barr, 
K.C.S.I., Vice-President of the Council of India. 

April 30.—“ Reminiscences of Indian Life.” By 
the Right Hon. Lord Lamington, G.C.M.G., 
G.C.I.E.. late Governor of Bombay. 

May 21.—“The United Provinces of Agra and 
Oudh.” By Sir James John Digges La Touche, 
K.C.S.I., Member of the Council of India and late 
Lieutenant-Governor of the United Provinces. 


C0T.CNIAL Section. 

Tuesday afternoons, at 4.30 o’clock ;— 

January 28.—“ The Development of Colonial 
Self-Government in the Nineteenth Century.” By A. 
Berriedale Keith, M.A., B.C.L., M.R.A.S. 
The Right Hon. Sir Charles Wentworth 
Dii.ke, Bart., M.P., will preside. 

February 25. — “ Irrigation in Egypt under 
British Direction.” By Sir Hanbury Brown, 
K.C.M.G. The Earl of Cromer, O.M., G.C.B,, 
G.C.M.G., K.C.S.I., will pre.side. 

March 24.—“The Mineral Resources of Western 
Australia.” By the Hon. C. H. Rason, Agent- 
General for Western Australia. 

April 7.—“The Imperial Problem of Asiatic 
Imuiigrdtioii.” By Richard Jebb. 

Applied Art Section. 

Tuesday evenings, at 8 o'clock :— 

January 21. — “Developments in the Art 
of Jewellery.” By Mrs. Hadaway. Henry 
Hardinge Cunynghame, C.B., will preside. 

February 18.—“ Banners in Pageantry.” By 
George W. Eve. Walter Crane, R.W.S., v'll 
preside. 

March 31. —“Enamel Portraits.” By Cyril 
Davenport, F.S.A. Sir Hubert von Herkomer, 
C.V.O., R.A., will preside. 

April 28.—“Lace as a Modem Industry.” By 
Miss Isemonger. 

May 26.— 

Cantor Lectures. 

Monday evenings, at 8 o’clock :— 

Henry Hardinge Cunynghame, C.B., 
” The Theory and Practice of Clock Making.” 
Six Lectures. 

Lecture I.— January 20.—The history of clocks 
—The verge escapement—Invention of the pendulum 
—Its adaptation to clocks—The anchor escapement 
—The dead-beat escapement—Attempts at detached 
escapements—The gravity escapement—Remontoirs 
—Detached gravity escapements—Electric clocks. 

Lecture IL— January 27.—The theory of the 
pendulum — The simple pendulum — Motion of a 
particle under an accelerating force—Motions upon 
a curve—The cycloid—Motions in a circular arc. 

Lecture III.— February 3.— The simple pen¬ 
dulum concluded — The compound pendulum — 
General formula—Moment of inertia—Corrections for 
circular error, and for moment of inertia of bob—Air 
buoyancy, its effect on pendulums. 

Lecture IV.— February 10.—Method of com¬ 
pensating pendulums for the expansion of the rod, 
the bob, and the temperature of the air—Barometric 
correction—Method of construction of pendulum— 
The gridiron, the mercury, the zinc and steel, lever 
and other pendulums. 
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Lecture V.—February 17.—The pendulum con- 
tinued—Modes of suspension—Air-tight cases—^The 
escapement—Principle of the escapement; effect of 
disturbances--The dead-beat escapement—Detached 
escapements and gravity escapements—The escape¬ 
ments of Mudge, Cummings, Bloxam, and Denison. 

Lecture VI.— February 24.—The theory of 
escapements concluded—Teeth of wheels—The theory 
of epicycloidal teeth — Involute teeth — Lantern 
pinions—Electric clocks—Main divisions of electric 
clocks—Difficulties to be contended with—The clock 
of the future. 

Professor Vivian B. Lewes, ** Fuel and 
its Future.” Four Lectures. 

March 9, 16, 23, 30. 

William Burton, F.C.S., ”The Nature 
and Structure of the Porcelains.” Three 
Lectures. 

May 4, II, 18. 


Shaw Lectures on Industrial Hygiene. 

February 7.—‘‘The Hygiene of the Pottery 
Trade.” By William Burton, F.C.S., Chairman 
of the Joint Committee of Pottery Manufacturers of 
Great Britain. 

February 28,—“The Removal of Dust and 
Fumes in Factories.” By John Scott Haldane, 
M.A., M.D., M.R.C.P. (Edin.), F.R.S. ’ 

May 15.—“ The Dangers of Coal Dust and their 
Prevention.” By W. E. Garforth, President of 
the Colliery Proprietors* Association of Great Britain. 

Date not fixed :— 

“ Child Workers and Wage Earners.” By Miss 
Nettie Adler, Hon. Secretary to the Committee 
on Wage Earning Children. 

Howard Lectures. 

Thursday evenings, at 8 o’clock :— 

H. S. Hele-Shaw, LL.D., F.R.S., “The 
Navigation of the Air.” Three Lectures. 
March 19, 26, April 2. 


MEETINGS FOR THE ENSUING WEEK. 

Monday, Jan. 20 . SOCIETY OF ARTS, John-street, 
Adelphi, W.C., 8 p.m. (Cantor Lectiures.) Mr. 
H. H. Cunynghame, “The Theory and Practice 
of Clock Making.” (Lecture 1 .) 

British Architects, 9, Conduit-street, W., 8 p.m. 
Mr. W. T. Oldrieve, “Royal Palaces in Scot¬ 
land.” 

Victoria Institute, 8, Adelphi-terrace, W.C., 4} p.m. 
Colonel T. H. Hendley, “Resemblances between 
Jewish Ideas and Customs and those of India.” 
London Institution, Finsbury-circus, E.C., 5 p.m. 
Dr. L. £. Hill, “ Researches on Deep Sea 
Diving.” 

Tubspay, Jan ai...SOCIETY OF ARTS, John-street, 
Adelphi, W.C., 8 p.m. (Applied Art Section.) 
Mb. Hadaway, “Developments in the Art of 
Jewellery.” 


Royal Institution, Albemarle-street, W., 3 p.m. 
Dr. A. A. Gray, “ The Internal Ear of Different 
Animals.” (Lecture II.) 

Civil Engineers, 25, Great Geoige-strect, S.W., 

8 p.m. I. Sir John W. Ottley and Dr. .\rthur W. 
Hrightmore, “Experimental Investigations of the 
Stresses in Masonry Dams subjected to Water 
Pressure.” 2. Messrs. John S. Wilsou and William 
Gore, “ Stresses in Dams: an Experimental In¬ 
vestigation by means of India-rubber Models.” 
3. Mr. Ernest Prescot Hill, “ Stresses in Masonry 
Dams.” 

Statistical, 9. Adelphi-terrace, W.C-, 5 p.m. Mr. 
Reginald Dudheld, “ Some Unconsidered Factors 
Affecting the Birth-rate.” 

Wednesday, Jan. aa...SOCIETY OF ARTS, John-street, 
Adelphi, W.C., 8 p.m. Mr. Harry Hillman, 
“ Siam and its People.” 

Geological, Burlington-house, W., 8 p.m. 

Auctioneers' Institute, 34, Russcll-square. W.C., 7J 
p.m. Mr. J. Otway Cavey, “Auctioneers' Ac¬ 
counts and Bookkeeping.” 

Royal Society of Literature, ao, Hanover-square, 
W., 8| p.m. Professor J. B. Mayor, “ Tolstoi 
and Shakespeare.” 

Thursday, Jan. 23 Royal, Burlington-house, W., 4I p.m. 

Antiquaries, Burlington-house, W., 8| p.m. 

London Institute, Finsbury-circus, £ C., 6 p.m. Mr. 
C. J. Tabor, “ The Furniture of an English House 
a Century Ago.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Prof. W. W. Watts, “ Recent Light on Ancient 
Physiographies.'' 

Electrical Engineers, 25, Great George - street, 
S.W., 8 p.m. Mr. Rudolph Goldschmidt, “ Stan¬ 
dard Performances of Electrical Machinery.” 

Friday, Jan. 24...Royal Institution, Albemarle-street, W., 

9 p.m. Colonel David Bruce, “ The Extint tion of 
Malta Fever.” 

Civil Engineers, 25, Great George-street, S.W., 
8 p.m. (Students* Meeting.) i. Mr. J. R. Wade, 
“A Cost Theory of Reinforced-Concrete Beams,” 
2. Mr. E. I. Spiers, *f The Neutral Axis m Reiii- 
forced-Concrete Beams.” 

North-East Coast Institute of Engineers and Ship- 
builde.rs, Newcastle-oq-Tyne, 7J p.m. Mr. J. H. 
Gibson, “ Torsiqn Meters as Applied to the Meas¬ 
urement Df Horse-power of Marine Steam Tur¬ 
bines.” 

Architectural Association, 18, Tufton-stffeet, S.W., 
p.m. Mr. J. D. Forsyth, “ Stained Glass.” 

Physical, Royal College of Science, South Kensing¬ 
ton, S.W., 5 p.m. X. Mr. W. Rosenhain, “ Re- 
calescence Curves.” 2. Mr. W. C. M. Lewis, 
“An Experimental Examination of Gibbs’ Theory 
of Surface Concentration regarded ^s the Basis of 
Adsorption, and an Application to the Theory of 
Dyeing.” 

Saturday, Jan. 25...Botanic, Inner Circle, Regent's-park* 
N.W.,3ip.m. 

Royal Inititution, Albemarle-street, W., 3 p.m. 
Professor Gisbert Kapp, “ The Electrification of 
Railways.” (Lecture II.) 


CORRMCTION.— Page 160, col. I, line 19, for 
Hall, Tiod Lahore Museum. Hr, Coldstream was 
Seemtary of the Lahore Museum, and recently 
Chairman of the “Galleries Sub-Committee” of 
the Indian Section of the Impedal Institute. 
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NOTICES. 


NEXT WEEK. 

Monday, January 27, 8 p.m. (Cantor 
Lecture.) H. H. Cunynghame, C.B., “The 
Theory and Practice of Clock Making.” (Lec¬ 
ture II.) 

Tuesday, January 28, 4.30 p.m. (Colonial 
Section.) A. Rerriedale Keith, M.A., 
B.C.L., “The Development of Colonial Self- 
Government in the Nineteenth Century.” 

Wednesdw, January 29, 8 p.m. (Ordi¬ 
nary Meeting.) John William Gordon, 
“ Reform of the Patent T.aw.” 

Further details of the Society’s meetings will 
be found at the end of this number. 


CANTOR LECTURES. 

On Monday evening, 20th instant, Mr. H. 
H. CuN^N(lHAME, C.B., delivered the first 
lecture of his course on “ Theory and Practice 
of Clock Making,” 

The lectures will be published in the Joiirnal 
during the summer recess. 


APPLIED ART SECTION. 

Tuesday evening, January 21st; H. H. 
Cunynghame, C.B., in the chair. 

The paper read was “ Developments in the 
Art of Jewellery.” By Mrs. Hadaway. 

The paper and discussion will be published 
in a future number of the Journal, 

LIST OF MEMBERS. 

The new edition of the List of Members of 
the Society is now ready and can be obtained 
by members on application to the Secretary. 


PROCEEDINGS OF THE SOCIETY. 


SHAW LECTURES ON INDUSTRIAL 
HYGIENE—I. 

Friday, November 29, 1907 ; HerheR'J' 

Louis Samuel, M.P., Under-Secretary of 
State for the Home Department, in the chair. 

The Chairman, in opening the meeting, said that 
some thirty years ago the late Mr. Benjamin Shaw 
left to the Society of Arts a sum of money, the 
object of which was to present prizes to inventors of 
any new processes or devices for avoiding danger to 
the life, limb, or health of persons engaged in indus¬ 
trial occupations. Although the offer bad been 
frequently made by the Society, inventions were so 
few, or inventors were so modest that the prize had 
seldom been awarded in recent years ; the result 
being that a fund had accumulated in the hands of 
the Society, which the Society thought could not be 
better spent, especially as it w^as known to be in 
accordance with the wishes of the testator, than in 
organising a series of lectures on industiial hygiene 
and the methods of prevention of danger and disease 
in industry. That, of course, was a matter which 
most keenly interested the Home Office, on whose 
behalf he had the honour to speak that evening. It 
w'as remarkable to how large a degree the State, in 
recent years, had entered into the sphere of hygiene 
and sanitation. In olden days, the State was regarded 
merely as an agency for the defence of property, the 
maintenance of order, and little else, occasionally di¬ 
verting from its path to regulate trade, about which it 
knew little, and religion, of w’hich it probably knew 
still less. It had now reached out its activities in a 
great variety of directions, and in none more re¬ 
markably than in relation to sanitation and hygiene. 
State action had extended into the sphere of sanita¬ 
tion and health in the direction of the drainage of 
towns, the sanitary condition of dwellings, the de¬ 
struction of impure food, the prevention of adultera¬ 
tion, the checking or prevention of epidemics, the 
establishment of great Poor-law hospitalsi and now 
the medical inspection of school children. Through 
such measures, and also through the growth of 
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medical science, a most astounding fall in the death- 
rate had been accomplished, which had been one of 
the mos^ remarkable of sociological facts in recent 
years. In 1855, the death>rate of England and 
Wales was 22*6 per 1,000; in 1905, it was 15*2 per 
1,000; showing a reduction in half a century of 
one-third. In other words, while 1,400 people now 
died every day, if the hygienic and social conditions 
which prevailed fifty years ago still existed, there 
would be 700 more people dying every day than now 
met their end. Amongst the latest of the efforts 
of the State with regard to hygiene had been 
its action in relation to the sanitation of factories 
and workshops, and the securing of greater healthi¬ 
ness of industry. Under the provisions of recent 
Factory Acts, the Home Office had made regu¬ 
lations for the protection of the life, limb, and health 
of the workers in twenty-seven of the most dangerous 
trades of the country; and at the present moment their 
overworked Factory and Industrial Departments had 
under consideration the making of special rules for 
five more of those dangerous trades. Last year Par¬ 
liament enacted that industrial diseases were to be 
regarded as subjects for compensation under the 
Workmen’s Compensation Act, in addition to indus¬ 
trial accidents. Those facts showed the growing and 
careful regard of Parliament and administrators for 
the health of the workers engaged in British indus¬ 
tries, and in view of that one might look forward 
to the time when the principle would become recog¬ 
nised that there should be no such thing as industrial 
disease possible. They might be far away from that 
day, but he thought that was the goal, and no less a 
goal, towards which statesmen and administrators 
should bend their aims. It seemed to him to be 
a barbarous thing to set men to work of such a kind 
and in such a way that, as the direct and sometimes 
the inevitable outcome of their industry, their health 
was destroyed, and frequently their lives ended. Surely 
the evils which nature sent were numerous enough; 
it was monstrous that man, through his methods of 
industry, should add to them gratuitously. It was 
true that most employers in unhealthy industries 
did their best to minimise as far as possible the 
dangers to the health of their workpeople, but in 
many cases one was met by the plea that cer¬ 
tain diseases must be looked upon as inevitable. 
The day was probably being approached when that 
inevitability would be recognised as nothing more 
than a euphemism for ignorance or apathy. It was 
the duty of scientists to discover the remedies for 
preventing industrial diseases, and he held it was one 
of the prime duties ot the State as soon as the remedy 
was found to require that it should be adopted. A 
lecture was to be given that evening by Dr. Haldane 
on one of the most interesting of industrial diseases, 
that which came from working in compressed air. 
^Accidents happened to men engaged in caisson and 
similar work, as in other industries, through the 
breaking of tackle or through some constructional 
defect, af so unhappily happened on the previous day 


at Bkckfriars-bridge. But there was a special form 
of disease peculiar to working in compressed air, and 
directly due to the compression of the air in which 
the labour was exercised. As the law now stood, 
the preventive regulations which were undoubtedly 
desirable could not be made. A caisson was neither 
a factory nor a workshop, and the Factory and Work¬ 
shop Act, which enabled regulations to be made for 
the safeguarding of workpeople in dangerous trades, 
did not therefore apply. Legislation would be 
needed before regulations could be made for that and 
some other industries coming under the head of engi¬ 
neering work, and he was not without hope that in 
the near future the Government might be able to 
persuade Parliament to pass the legislation which 
was the necessary preliminary to the working of 
regulations. The audience were grateful for the oppor¬ 
tunity of hearing Dr. Haldane, who ha /1 given many 
years of study to that particular industrial disease; 
whose authority on it was second to none; and whom 
he had to thank specially for the assistance which he 
recently gave to a Committee of which he (the 
speaker) was the Chairman, on Compensation for 
Industrial Diseases under the Workman’s Compen¬ 
sation Act, when he gave invaluable evidence and 
advice as to the treatment of that particular disease. 

The lecture delivered was— 

THE HYGIENE OF WORK IN 
COMPRESSED AIR. 

By J. S. Haldane, M.D., F.R.S., 

Fellow of New College and Reader in Physiology, 
University of Oxford. 

In the present lecture, I propose to give a 
short account of the causes and prevention of 
the peculiar physiological troubles and dangers 
to health, associated with work in compressed 
air. 

Nature of Work in Compressed Air. 

Men are employed in compressed air in con¬ 
nection with diving, and with a variety of 
works of engineering construction under water, 
or in soft water-bearing strata. 

Diving ,—The ordinary English diving dress 
(devised in its original form by Siebe) con¬ 
sists of a copper helmet screwed to a metal 
corselet, the latter being screwed water-tight 
to a stout water-proof dress covering every 
part of the body, except the hands, which pro¬ 
ject through elastic cuffs. Air is supplied 
through a non-return valve at the back of the 
helmet from a flexible pipe connected with an 
air-pump on surface. The air escapes through 
an adjustable spring valve at the side of the 
helmet. The arrangement is thus such that 
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the pressure of the helmet air is always equal 
to, or slightly greater than, the pressure of the 
water at the valve outlet. For every 33 feet 
{10 metres) of sea water (34 feet of fresh water) 
the pressure increases by one atmosphere, or 
nearly 15 pounds per square inch. At a depth 
of 33 feet, the diver is therefore breathing air 
at an excess pressure of one atmosphere, or 
an absolute pressure of two atmospheres, and 
every additional 33 feet will add one atmo¬ 
sphere to the air pressure. It is absolutely 
necessary that the diver should breathe com¬ 
pressed air. If the pressure in his helmet 
were less by a foot or two of water than that 
of the water at the same level his breathing 
would be instantly stopped, and he would die 
of asphyxiation. The diver is also provided 
with a so-called life-line, which commonly 
contains a telephone wire connected with a 
receiver in the helmet. Both life-line and air- 
pipe are used for signalling, according to a 
code. The boots and dress are heavily 
weighted, so that the diver may be able to 
sink and stand firmly on the bottom. 

For some kinds of work a diving-bell is 
used instead of a diving-dress. The diver sits 
inside the bell until bottom is reached, and 
the air escapes through the open bottom. 

Caisson IVork .—In excavating the founda¬ 
tions for the piers of bridges over large rivers 
the men work in what are known as “cais¬ 
sons.” A caisson is essentially a steel tube or 
box, open below, resting on the bottom, and so 
arranged that a working chamber at its lower 
end is kept free of water by compressed air, 
so that the men can excavate the bottom. As 
the excavation proceeds the caisson sinks, 
until a secure foundation is reached. The 
working chamber is then filled up w'ith con¬ 
crete, and the caisson, which has already 
been filled up above the working chamber 
with concrete, forms the outside of the per¬ 
manent pier. 

One or more tubes for access of men and 
■removal of material communicate w’ith the 
working chamber; and at the upper end of 
each such tube there is at least one air-lock. 
The air-lock is a small chamber with tw'o 
doors closing air-tight, one of which opens 
from outside towards the interior of the lock, 
while the other opens towards the inner tube 
of the caisson. A man leaving the interior of 
the caisson enters the air-lock through the 
inner door, while the outer one is closed, the 
interior of the lock being of course filled with 
compressed air. He then closes the inner door, 
and lets the compressed air blow out from the 


lock through a tap. As soon as atmospheric 
pressure is reached he can open the outer door 
and come out. In going in a similar process 
is followed. By means of the air-lock men or 
materials can thus be passed in or out without 
allowing more than a small quantity of com¬ 
pressed air to escape. 

The excess of compressed air escapes under 
the lower cutting edge of the caisson, so that 
free ventilation is usually secured. A some¬ 
what similar plan is often used in sinking mine 
shafts through quicksand or other water¬ 
bearing strata near the surface. 

lunnelhng Work.—Yxs the wwk of con¬ 
structing tunnels or “tubes ” in soft strata 
beneath rivers or below^ the ground-water level, 
use is also now commonly made of compressed 
air for keeping out W'ater or mud from the end 
of the tunnel. The men have thus to work in 
compressed air, going in and out through air¬ 
locks, as in caisson w'ork. As examples of 
great engineering works carried out in this 
way, I need only cite the Blackwall-tunnel, or 
the Rotherhithe - tunnel, now approaching 
completion; or the various “tubes ” passing 
under or near the river. I must not, however, 
dwell on the very interesting engineering side 
of the uses of compressed air, and I will now 
pass to the special physiological difficulties 
and dangers connected with the work and 
their avoidance. 

Difficulties and DANCrERs of Work in 
Compressed Air. 

Ear Troubles .—One of the first things 
usually observed by a man going into com¬ 
pressed air, or a diver descending, is a sense 
of pressure and discomfort in the ears. This 
may rapidly increase to acute pain. It is due 
to the fact that the middle ear is an air-cavity 
communicating only by a very narrow passage 
(the Eustachian tube) w’ith the back of the nose. 
If the Eustachian tube does not admit air 
freely the air-pressure in the middle ear be¬ 
comes less then outside. As a consequence 
the membrane of the drum of the ear is pressed 
inwards, and the blood-vessels of the wall of 
the middle ear are distended, so that either 
rupture of the membrane or bleeding is apt to 
occur, with resulting temporary impairment of 
hearing or inflammation, and occ/^sional per¬ 
manent effects. 

Different persons vary greatly as regards the 
readiness with which their Eustachian tubes 
allow air to pass, and a cold in the head will 
often cause an almost complete blockage By 
a peculiar swallowing movement at the back 
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of the mouth it is, however, usually possible to 
open the Eustachian tubes, and men accus¬ 
tomed to compressed air can do this without 
difficulty, and thus avoid all discomfort. A 
diver descending- will naturally stop if he feels 
his ears uncomfortable. In an air-lock, on the 
other hand, the inlet tap is not usually under the 
direct control of the man whose ears are hurting 
him ; and, as a consequence, there may be 
great risk of ear trouble. Besides the middle 
ear, there are other air-filled cavities, com¬ 
municating by narrow openings with the nose 
cavity; and these also may give trouble if the 
openings are blocked. During decompression 
there is much less chance of trouble from this 
cause, unless the decompression is very rapid. 

To avoid risk of injury to the ears or sinuses 
connected with the nose, the rate of rise or fall 
of pressure in the air-lock must be regulated 
according to individual susceptibility. One 
minute or less per atmosphere of pressure-rise 
is often not too fast, and a skilled diver can 
bear a more rapid rate; but other persons, 
and particularly new hands, require a much 
slower rate, while occasionally no reasonable 
rate is sufficiently slow, and the person must 
be returned to atmospheric pressure, and ex¬ 
cluded from work. The man in charge of the 
air-lock should have strict directions to see 
that no one suffers pain. It also seems desir¬ 
able to regulate the air-inlet, so as to avoid 
any very sudden rise of pressure. A tap, with 
an ordinary pressure governor between it and 
the air-pipe could easily be so arranged as to 
give a steady rise of pressure at a maximum 
rate of, say, one pound in four seconds, which 
could be instantly stopped, or slowed down if 
anyone suffered discomfort. With this arrange¬ 
ment, the admission of air would not be unduly 
slow at the end of the process. The rate of 
fall of pressure in the air-lock ought also to be 
governed, as will be further explained presently. 

Respiratory Distress ,—A second physio¬ 
logical trouble in connection with work in com¬ 
pressed air is well known to practical divers. 
It is commonly found that after a depth of 
12 to 15 fathoms has been reached, the breath¬ 
ing becomes much oppressed, so that the 
diver’s capacity for work is greatly diminished. 
With further increase in depth the distress 
becomes greater and greater. It has usually 
been attributed to the pressure on the body 
hindering the breathing. 

The trouble arising from this Cause in par¬ 
ticular among the divers, of the Royal Navy 
led to the appointment by the Admiralty in 
1905 of a comipittee to investigate the con¬ 


ditions of deep diving. Captain (now Rear- 
Admiral) Hamilton being president, with 
Captains Bacon and Lees and myself as 
members, and Staff-Surgeon Rees as secretary. 
Many experiments were carried out for the 
committee, chiefly by Lieutenant Damant and 
Gunner Catto, then Chief Instructor in Diving 
at Portsmouth. The practical results of the 
committee’s invt;stigations are embodied in 
the ** Diving Manual " recently issued to the 
Navy, and its full report is on the point of 
publication. 

The first point investigated was the cause of 
the respiratory distress in deep water. It was 
soon found that there was nothing to account 
for it in the mere pressure of water or air on- 
the body, and conclusive evidence was ob¬ 
tained that the carbon dioxide gas (CO2) in 
the air breathed by the diver was the real 
cause. 

In a paper published two years ago by Mr. 
Priestley and myself,* it was shown that under 
normal conditions the breathing is always 
regulated in such a way as to keep the partial 
pressure of the carbon dioxide in the air of the 
lung alveoli almost exactly constant. This 
fact was established by analysing samples of 
air from the lung alveoli, or air-cells, in man. 
To obtain a sample all that is necessary is to 
make a sudden deep expiration (during per¬ 
fectly natural breathing) through a long piece 
of tubing of wide bore, and at once withdraw 
into a gas analysis apparatus a portion of the 
air left in this tube at the end of expi¬ 
ration. The deep expiration washes out 
all the more or less pure air contained 
in the air-passages and tube before ex¬ 
piration, and leaves the tube full of pure alve¬ 
olar air. This pure alveolar air contains 
for each individual an almost astoundingly 
constant percentage of CO2, if the baro¬ 
metric pressure is constant. If the barometric 
pressure varies the percentage of CO2 varies 
inversely as the barometric pressure, so that 
the pressure exercised by the CO2 itself 
remains constant. For instance, we found in 
ourselves that the mean percentage of CO2 in 
our alveolar air was 6-oi at normal pressure, 
and 3*53 in compressed air at 17 atmospheres 
absolute pressure. The corresponding partial 
pressure of CO? in the alveolar air was 5*68 
per cent, of an atmosphere, or 43 millimetres 
of mercury, during respiration at normal 
pressure, and exactly the same in the com- 
pressed air. Thus the respiratory centre 


• Journal 0/Physiology, vol. xxxii., p. 92$, 1905. 
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normally responds only to variations in the 
pressure of CO2 in the blood which irrigates 
it. To variations in the pressure of oxygen 
it is within very wide limits absolutely 
indifferent. Only when the pressure of 
oxygen in the air inspired falls below about 
two-thirds of the normal does the respiratory 
centre begin to respond to want of oxygen. 
Quite recent experiments by Hill and Green¬ 
wood at high pressures in air, and by Boycott 
and myself at low pressures in a mixture 
of oxygen and air, have shown that at 
an absolute pressure of 6 atmospheres the 
alveolar COo percentage was 0*9, and at 0*4 
atmospheres it was 15, while at normal 
pressure it was about 5*5 with the same 
individuals. The pressure of CO-. the 
percentage in the moist alveolar air multiplied 
by the barometric pressure) remained, how¬ 
ever, quite constant. 

If C 0 ‘ is present in the air inspired the 
effect is to make the breathing deeper, and 
finally also more frequent. Unless, however, 
the pressure of CO2 in the inspired air begins 
to approach the normal alveolar CO2 pressure, 
there is very little change in the alveolar CO2 
pressure, compensation being produced very 
easily. 

How, now, does this apply to the case of the 
diver ? On account of the work involved in 
pumping, a diver has to content himself with 
a minimum supply of air. Let us suppose that 
when he is just under water he has sufficient 
air to prevent the CO2 percentage in the helmet 
air from rising beyond 3 while he is at work. 
This will keep him fairly comfortable. If he 
now goes down 33 feet, the air supply being 
the same, the percentage of CO2 in the helmet 
air will also remain the same. As, however, 
the pressure is now two atmospheres, his 
normal alveolar CO2 percentage will be 2 8 
instead of 5*6. It will, however, be quite im¬ 
possible for him to maintain this percentage 
of CO2 in his alveoli, since during work the 
percentage in the inspired air itself is 3. He 
will thus suffer from severe panting. A very 
little consideration will show that the diver 
must have twice as much air at 33 feet if he is 
to be as comfortable as he was at the surface, 
and at whatever depth he may be, his mini¬ 
mum air supply must be increased in propor¬ 
tion to the increase in the absolute air-pressure. 
In other words, the volume of air supplied to 
him, measured at the pressure he is under^ 
must always remain the same. 

To cut a long story short, we found that as 
soon as this condition was realised, as proved 


by numerous analyses of air from the helmet 
and measurements of the air supplied, the dis¬ 
comfort and loss of working power in deep 
water disappeared. Lieutenant Damant and 
Gunner Catto, the two officers who carried out 
most of the experiments in deep water, were 
as free from respiratory distress at 210 feet, 
the greatest depth hitherto recorded, as when 
they were just below surface. They could also 
reach this depth easily within two minutes, 
which showed the extraordinary fallacy in the 
time-honoured tradition that a <iiver should 
always descend slowly, so as to accustom 
himself by degrees to the change of pressure. 

By guarding against excessive increase of 
carbon dioxide pressure in the air breathed by 
a diver, we not only increase greatly his work¬ 
ing efficiency and comfort, but also obviate 
a serious danger. It not infrequently happens 
that a diver, particularly if he is somewhat 
unskilled, becomes unconscious or stupefied 
by the effects of carbon dioxide. The conse¬ 
quences of this may easily be fatal, as it is 
very dangerous to draw a man up rapidly 
from a great depth if he has been down for 
any time, and also dangerous to leave an 
unconscious man at the bottom. 

In the caissons and tunnels it is also neces¬ 
sary to ensure sufficient ventilation to guard 
against ill effects from CO2. To make the 
effects of CO> practically inappreciable it 
would be necessary to keep the pressure of 
CO2 from rising above i per cent, of an atmo¬ 
sphere. Where there is no other source of CO- 
besides the persons present, a minimum venti¬ 
lation of 300 cubic feet per man and per hour, 
measured at the existing pressure, would 
suffice for this end if the air were properly dis¬ 
tributed. If this pressure were 30 lbs. this 
would correspond to 900 cubic feet, measured 
at atmospheric pressure. The possibility has 
to be borne in mind, however, of other sources 
of CO2 and other air impurities. If candles 
are used, or if there is blasting, or decom¬ 
position processes are occurring in the mud, 
there may be present not only more CO-, but 
also carbon monoxide, sulphuretted hydrogen, 
or other poisonous gases. As compressed air 
is expensive, it is important to avoid all un¬ 
necessary sources of air impurity, so as to 
render any excessive ventilation unnecessary. 
The air ought also to be properly cooled before 
it is delivered, as otherwise the working space 
becomes uncomfortably hot and work is 
hindered. 

In the case of the Rotherhithe Tunnel the 
London County Council stipulated that the 
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percentage of CO2 in the air should not exceed 
*08 per cent., or an excess of about *04 per 
cent, over the usual percentage in London air. 
This is far below anything which could have 
the slighest effect, and in such an excessively 
stringent standard I can see no object. It 
must have added considerably to the cost of 
the tunnel, and owing to the great difficulty in 
cooling such a large volume of compressed air 
the working space w^as rendered inconveniently 
warm, at any rate in summer. I understand 
that about 8,000 cubic feet of air, measured at 
atmospheric pressure, have been supplied per 
man employed and per hour. This is 40 times 
as much air as we found to be sufficient for a 
diver of the Royal Navy working in the same 
air-pressure. The conditions are of course 
very different; but 8,000 cubic feet seems to 
me an excessively large supply unless some 
definite reason can be given for it. About 
2,000 cubic feet should be amply sufficient. 

Compressed Air Illness^ or Caisson 
Disease .—I now come to what is the most im¬ 
portant special risk in connection with work in 
compressed air. Since the early days of diving 
it has been well known that after reaching sur¬ 
face divers in deep water are liable to sudden 
attacks of illness. Sometimes death occurs with¬ 
in a very short time, but paralysis, particularly 
of the legs and bladder, is much more com¬ 
mon, so that the illness received the popular 
name of divers’ palsy.” Often the para¬ 
lysis passes off after a time more or less 
completely, but it may be permanent or 
may lead to a lingering fatal illness. 
Among workers in caissons and tunnels at 
high air-pressures similar cases of death or 
paralysis, or attacks of syncope, sometimes 
occur shortly after the men leave the air¬ 
lock in coming out. By far the most common 
symptom is, however, an attack of pain in one 
or other of the limbs, or occasionally elsewhere 
in the body. These pains are known to the 
men as “bends” or “screws,” probably 
from the fact that the affected limb is usually 
bent to ease the pain, and that the pain 
itself is sometimes so intense as to feel like 
something being screwed into the affected 
part. The pains fortunately pass off soon. 
They usually occur within about an hour of 
leaving the air-lock. The whole group of 
symptoms has come to be known under the 
somewhat unfortunate name of “ caisson 
disease,” which suggests some sort of chronic 
malady. 

The roal explanation of all the varied symp¬ 
toms of compressed air illness or “ caisson 


disease” was furnished 30 years ago by the 
experiments and reasoning of the French 
physiologist, Paul Bert,* although up till 
recently the value of his work was not gene¬ 
rally recognised, and various unfounded expla¬ 
nations of compressed air illness are to be 
found in medical literature. The recent ex¬ 
periments of Dr. Leonard Hill and his assis¬ 
tants in this countryt, and of von Schrotterj 
and others abroad, have, however, removed all 
doubts, and added greatly to our knowledge of 
the subject. 

When a gas is brought into contact w'ith a 
liquid the latter takes up the gas in simple 
solution, apart from any chemical combina¬ 
tion, until a state of saturation is reached. 
The amount thus taken up depends uftpn the 
“co-efficient of solubility” of the gas in the 
liquid and the temperature of the liquid, and 
varies directly with the pressure of the gas, in 
accordance with what is known as Dalton’s 
Law. The blood passing through the lungs is 
practically in contact with the air breathed, 
and therefore takes up, when a man or animal 
is in compressed air, an increased proportion 
of nitrogen and o.xygen in simple solution, in 
accordance with Dalton’s Law. 

The increased proportion of oxygen so taken 
up only adds slightly to the total oxygen in 
arterial blood, since far more is normally 
taken up in loose chemical combination with 
the haemoglobin ; and in any case nearly all 
the free {i.e., uncombined) oxygen of the blood 
disappears when the latter reaches the tissues. 
Carbonic acid is of course also present in the 
lung air to the extent of about 5*6 per cent, at 
ordinary pressure ; but the compressed air 
makes no difference as regards the solution of 
CO2 in the blood, since, unless the air breathed 
is very foul, the pressure of the CO2 in the lung 
air is kept constant by the breathing, whatever 
the total atmospheric pressure may be. 

The increased proportion of nitrogen taken 
up by the blood in compressed air passes to 
the various semi-liquid tissues, which gradu¬ 
ally also become saturated, since nitrogen, 
unlike oxygen, does not disappear by entering 
into chemical combination. The whole body 
thus gradually becomes saturated with nitrogen 
at the pressure (79 per cent, of the total atmo¬ 
spheric pressure) which this gas exerts in the 

*La Prettion Bar&mStrique^’Bnxx^, 1878. 

t Hill and Macleod, Journal of Hygiem, 1903, p. 40Z. 
Hill and Greenwood, Proc. Royal Socieiyt B, vol. 77, p. 442, 
Z906; vol. 79i p. 284, 1907. 

t Heller^ Mager and v. SchrStter, Lufidih*ckerki'ank>-‘ 
ungtHt Vienna, 1900 
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-compressed air. That the blood does actually 
become saturated with nitrogen in this way 
was shown by Paul Bert, whose results have 
been confirmed and extended by subsequent 
observers. 

If the excess of air-pressure is now rapidly 
removed, as occurs when a diver comes 
quickly to the surface, or a worker in a 
caisson passes rapidly through the air-lock, it 
is clear that the blood and tissues will for a 
time be in a condition of super-saturation for 
the diminished pressure. In consequence of 
this the nitrogen will tend to liberate itself 
within the body in the form of bubbles, just as 
COo IS liberated in bubbles when the cork of a 
bottle of soda water is removed. When a 
liquid is saturated by contact with a gas the 
pressure exerted by the gas in solution is the 
same as that of the gas in contact with it. 
The gas in solution will tend to liberate itself 
in the form of bubbles if its pressure in the 
liquid exceeds the total external pressure. 
Thus if the blood and tissues be saturated 
with air at 4 atmospheres pressure (/>., at 
3 atmospheres above normal) the nitrogen in 
solution will tend to liberate itself in bubbles 
as soon as the external pressure falls below 
79 per cent, of 4 atmospheres, /.c., below 3*16 
atmospheres. It does not follow, how'ever, 
that any actual, or at any rate any rapid, 
formation of bubbles will occur, partif ularly in 
the case of an albuminous lujuid like blood ; 
and the lowest pressure by rapid decompression 
from which a fatal accident has occurred in a 
caisson worker, is, so far as I have been able to 
ascertain, 23 lbs. per square inch, or 2*6 
atmospheres of absolute pressure, correspond¬ 
ing to 53 feet of sea-water. The occurrence 
of symptoms of any kind is very seldom 
observed with pressures of less than 2.3 atmo¬ 
spheres, or 19 lbs. (43 feet of sea-water). 

Paul Bert proved by numerous experiments 
on animals that sudden decompression from 
considerable pressures commonly causes death 
with symptoms of asphyxia, or else paralysis. 
The higher the pressure, and the longer within 
certain limits, the exposure to it, the more ab¬ 
solute the certainty of death becomes. On 
post-mortem examination of the bodies of the 
animals he found the veins in various parts of 
the body full of bubbles consisting almost 
entirely of nitrogen; and in the cases with 
symptoms of asphyxia the right side of the 
heart was full of froth, which had completely 
blocked the circulation. 

The symptoms of paralysis were evidently 
due to partial or complete blocking of vessels 


supplying the spinal cord or brain; and in 
animals which had survived the paralytic 
attack for a few days, softening and the usual 
degenerative changes were found in the spinal 
cord at the places where the block had 
occurred. 

By a suitable arrangement Hill and Macleod 
were able to see through a microscope the 
bubbles forming in the capillary blood-vessels 
of a frog’s web. After keeping the animal at 
a pressure of 20 atmospheres for 10 minutes, 
during which the circulation went on as usual, 
they suddenly lowered the pressure to normal, 
and observed that “for about a minute after 
decompression the circulation remained un¬ 
altered, then small bubbles were seen, first 
one, and then numbers scurrying through the 
vessels and driving the blood corpsucles before 
them. In a moment or two the vessels became 
entirely occupied with columns of air bubbles, 
and the circulation was at an end.” By means 
of rapid recompression the gas was again 
driven into solution, and the circulation was 
re-established, the animal being uninjured. 

The results of post-mortem examinations of 
the bodies of men who have died of com¬ 
pressed-air illness have entir^^ly confirmed 
Paul Bert’s conclusions. He pointed out, and 
partly proved by experiments on animals, that, 
in order to avoid compressed-air illness, slow 
decompression is necessary. He did not, 
however, show how slow the decompression 
required to be in order to secure safety, nor 
has human experience solved this problem. 
What w'e do know is that when the ex¬ 
cess of pressure has exceeded about 
atmospheres, or 22 pounds, the rates of 
decompression hitherto employed have proved 
more or less unsafe if the exposure has been 
long continued ; and that the higher the 
pressure the greater is the danger with a 
given period of exposure. At great depths, 
such as 30 fathoms, or 80 lbs. pressure (5*4 
atmospheres of excess pressure) an exposure 
of even 10 minutes has proved dangerous. 
Heller, Mager and von Schrotter have laid 
down a rule that for each atmosphere of 
excess pressure an allowance should be made 
of 20 minutes for each atmosphere of decom¬ 
pression, and that the decompression should 
be at a uniform rate. This ’•ule is based 
partly on calculation and partly on the ex¬ 
perience that a less slow rate is unsafe with 
long exposures at a pressure of about 30 lbs. 
The rule is doubtless a great advance in 
some respects on what has been tb« prac¬ 
tice hitherto, but the calculation on which 
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it is based is unsound. There is no real 
evidence that it would afford safety for 
pressure of even 30 lbs., while for pressures 
below 20 lbs. a much faster rate of decom¬ 
pression is well known to be practically safe. 
It also takes no proper account of the duration 
of exposure ; and indeed von Schrotter ex¬ 
presses the opinion that after 20 minutes the 
body is practically saturated with nitrogen, 
so that any further exposure is of almost no 
importance. This is wholly contrary to all 
practical experience. 

In view of the unsatisfactory state of 
knowledge as to what is a safe rate oi 
decompression, it was evident at the outset 
of the Admiralty enquiry that a thorough 
investigation of the wbole subject was needed ; 
and, meanwhile, the means of carrying out the 
necessary experiments had been provided. I 
had mentioned to Dr. Ludwig Mond, to whom 
scientific investigation in this country already 
owes so much, the need for a large experi¬ 
mental steel chamber for experiments on 
animals and men under varying air-pressures. 
He generously offered to provide such a 
chamber for the Lister Institute of Preventive 
Medicine. It was erected under his direction 
by Messrs, Lennox and Co., and is large 
enough to hold several men or large animals, 
together with any necessary apparatus, and to 
resist pressure up to about 100 lbs. By 
arrangement with the Lister Institute and the 
Admiralty, the experiments in the chamber 
were undertaken by Dr. A. E. Boycott, of the 
Lister Institute, Fellow of Brasenose College, 
Oxford, and I.ieut. Damant Towards the 
expenses of the experiments liberal contribu¬ 
tions wx're also made by the members of three 
well-known engineering firms —Messrs. John 
Aird and Sons, Messrs. S. Pearson and Son, 
Ltd., and Messrs. Price and Reeves. Some 
additional apparatus was also provided by the 
Admiralty. During the last two yc'ars several 
hundred experiments have been made in the 
chamber on goats and other animals, and on 
men, besides numerous diving experiments at 
sea ; and I shall endeavour to indicate briefly 
the theoretical conside-rations which we had in 
view and some of the main results.* 

First of all we had to consider in what way 
the process of saturation of the body with 
nitrogen occurs during exposure to compressed 
air, and the process of de-saturation on return 
to normal pressure. From the existing evidence 
as to the mode of action of the lungs, it seems 

• For a full account of these experiments I must refer to a 
fortht oming paper in the Jouf nal of IJygtenv. 


certain that, whatever the pressure of nitrogen 
in the air breathed may be, the arterialised 
blood leaving the lungs will be practically 
saturated to the same pressure. On exposure 
to compressed air the unsaturated venous 
blood will become saturated in passing 
through the lungs ; and on return to a lower 
air pressure the supersaturated venous blood 
will become de-saturated. On exposure to a 
high air pressure saturated arterial blood will 
be flowing from the lungs towards all parts of 
the body. But these parts are just as capable 
of taking up an excess of dissolved nitrogen 
as the blood is. Hence during its passage 
through the body-tissues the blood will lose 
most of its nitrogen to the tissues; and the 
venous blood returning to the lungs will 
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contain very little of the excess of nitrogen 
with which it started. In the lungs, however, 
it will be charged up again, though the 
amount which it gains there will of course not 
be quite so great as at the previous round of 
the circulation. At the next round the amount 
carried away will be still less, and so on. It 
will easily be seen, therefore, that the process 
of saturation of any part of the body with 
nitrogen must be capable of being graphically 
represented by a logarithmic curve (Fig. i). 
Supposing, for instance, that any part of the 
body becomes half-saturated in half-an-hour, 
it will be three-quarters saturated in an hour, 
seven-eighths saturated in hours, and so 
on. The process of de-saturation on return to 
a lower pressure must take place in a similar 
way, provided there has been no formation of 
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'bubbles, or anything- else to complicate the 
conditions. 

The time actually required to produce any 
given degree of saturation or de-saturation in 
any part of the body remains, however, quite 
•uncertain so far. Some parts of the body have 
a very rapid circulation, and will therefore 
saturate and de-saturate quickly. Other parts, 
however, have a small circulation of blood in 
proportion to their mass, and must therefore 
saturate and de-saturate slowly. Judging 
from existing physiological data we, at first, 
over-estimated the rate at which saturation 
and de-saturation occur. This over-estimate 
was partly due to our ignorance of a fact 
which emerged during the investigation, 
namely, the fact that fat dissolves about six 
times as much nitrogen as blood. We had 
noticed that, in animals which had died after 
rapid decompression, the fat was often full of 
fine gas bubbles, and remembered that, in the 
course of a (juite diffeient investigation, Dr. 
Vernon of Oxford had found that oils dissolve 
more nitrogen than water does. He made 
some further accurate determinations for ani¬ 
mal fats, with the result just mentioned.* 
The fat scattered throughout the body thus 
acts as a reservoir for nitrogen, and this 
probably about doubles the time needed for 
saturation to occur. 

To obtain a practical estimate of the time 
required for saturation of the bod3^ Dr. Boycott 
and Lieutenant Damant made a number of 
experiments on goats in order to see how far 
the frecjuency and severity of the symptoms 
increased with the duration of exposure. The 
accompanying Table shows some of the re¬ 
sults. It will be seen that the symptoms 
increase with the duration of exposure up to 
at least two hours, and probably rather more. 
From these and other data vve concluded 
that in goats some parts of the body giving 
rise to symptoms on decompression are not 
more than half-saturated in 45 minutes, and 
will de-saturate with corresponding slowness. 
The rate of circulation in man is only about 
two-thirds as fast as in goats. Hence, in man, 
there will be some parts of the body which only 
half saturate in hours. Previous investiga¬ 
tors have inferred that saturation and de¬ 
saturation occur far more rapidly than this ; 
but our conclusions are in accord with practical 
experience in caisson work. Mr, E. W. Moir, 
M.lnst.C.E. (of Messrs. J. Pearson and Son, 
-Ltd.) who has given great attention to the whole 
subject and introduced important measures 
• /*m. Royal iSoi trty^ B, Vol. 79, p. 3t>6. 


for the safety of workers in compressed air, 
assures us that even after three hours exposure 
to compressed air the cases of illness are less 
frequent than with longer exposures; and 
similar evidence has been brought forward by 
Mr. G. W. M. Boycott.* This can be well 
understood if the rate of saturation is so slow. 


Table I. 

Absolute pressure 4 atmospheres. 


Exposure 

m 

minutes. 

Derom- 
pressinn in 
minutes. 

Number 

of 

goats. 

Cases 

of 

“ bends.” 

.Severe 

symp¬ 

toms. 

15 

I 

>5 

I 

0 

.10 

I 

15 

3 

0 

60 

1 

14 

4 

0 

120 

: I 

10 

4 

2 

bo j 

10 (uniform) 

1 I 

3 

1 

120 ! 

10 

II 

4 

I 

240 

.0 „ ! 

II 

4 

1 

480 j 

10 ,, 

I I 

3 

2 


Another point which clearly emerges from 
our experiments is that it is only the slov/ly 
saturating and de-saturating parts of the body 
which give rise to danger with any ordinary 
pressures. 'J'his also is in accord with human 
experience. In very small animals, in which 
the rate of saturation and de-saturation is far 
faster than in men or goats, no symptoms 
at all are produced by even sudden decompres¬ 
sions from pressures of 75 pounds. It was for 
this reason that we selected goats for most of 
our experiments. Fairly large animals seemed 
essential. 

T now come to another point, as to which we 
have been led to new and important conclu¬ 
sions. Practical experience of work in com¬ 
pressed air shows that even with very rapid 
decompression, no symptoms of caisson disease 
occur with an absolute priissure of less than 
two atmospheres, and that symptoms are very 
rare and slight until the pressure rises be^mnd 
2*3 atmospheres, or 19 pounds per square inch. 
This we found to be true also for goats. Xowq 
if it is possible to decompress rapidlv and 
wdth safety from tw'o atmosphere, or a little 
more, to one atmosphere, it seemed likely that 
it w'ould be possible to decompress with equal 
safety from four atmospheres to tw'o, or from 
SIX to three, since the volume of gas tend¬ 
ing to be liberated would be the same in 
each case. Experiment showed that this was 
the case, and that the danger of rapid decom¬ 
pression depends, not on the absolute difference 

• Ptoc, Inst, of Civil lingimeis^ Vol. clxv., p. 231. 
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between the initial and final pressure, but on 
the proportion between the two pressures. If 
this proportion is only 2, or 2*3, to 1 the de¬ 
compression is safe ; if, on the other hand the 
proportion is 3 or 4 to i, the decompression is 
dangerous. This is illustrated by the experi¬ 
ments in Table II:— 


half, or more, of decompression time is simply 
being wasted, or much worse than wasted, if 
saturation of the body has been incomplete, as 
is always the case in diving. All our experi¬ 
ments confirmed this theoretical deduction. 
These considerations led us to introduce a 
new method -that of decompression in gra- 


Tahle II. 


Absolute pres¬ 
sure in 

atmospheres. 

Exposure 

ill 

minutes. 

Fall of 
pressure in 
atmospheres. 

Rel.it ive 
reduc tion of 
pressure. 

Duration of 
decompression 
in minutes. 

Number 

of 

goats. 

■■ 

Cases 

of 

“ bends.” 

Severe 

symptoms. 

Death. 

6 

180 

i 

3*4 

2*3 to I 

H 

10 

0 

® i 

0 

4*4 

180 

3-4 

4*4 to I 

4 

10 

1 

3 

3 

2 

4 

120 

3*4 

6*7 to I 

6 

! 3 

I 

1 

I 

3*6 

120 

3*0 

6 to I 

6 

4 

0 

3 

0 

4 

120 

3*0 

4 to I 

I 

10 

2 

4 

0 


A rapid drop from 6 to 2*6 atmospheres pro¬ 
duced no symptoms at all, the fall of pressure 
being 3*4 atmospheres, and the relation of the 
higher to the lower pressure being 2*3 to i. 
With the same animals decompression from 
4*4 atmospheres to i produced disastrous 
effects, the fall of pressure being exactly the 
same as before, but the relation of the higher 
to the lower pressure being now 4*4 to i. 

The method hitherto recommended for bring¬ 
ing men safely out of compressed air has been 
to decompress at a slow and uniform rate. 
But calculation on the principle already re¬ 
ferred to shows that, however slow this uniform 
decompression may be, the difference in partial 
pressure between the nitrogen dissolved in the 
tissues and the external air-pressure will go on 
increasing during the decompression. Still 
more will the proportional difference between 
the two pressures increase. At the end of the 
decompression, therefore, the danger, if any, 
will be at a maximum, w^hereas during the first 


duated stages. The principle of this method 
is that the diver or worker in compressed air 
is brought rapidly to half the absolute pressure 
(or a little further if his tissues are not satu¬ 
rated), stopped there for a time, then decom¬ 
pressed a little further after sufficient time has 
elapsed to allow the maximum nitrogen pres¬ 
sure in any part of his body to become not 
more than twice the nitrogen pressure of the 
air at the lower stage. He is then brought on 
by further stages on the same principle until he 
reaches atmospheric pressure. For the differ¬ 
ence between the stages a pressure of 0*3 atmo¬ 
spheres was selected, corresponding to 10 feet 
of sea-watt.T. The diver’s progress is of 
course controlled by signal from surface 
according to the indications of the pressure- 
gauge on the pump. The proper stoppages, 
after stays at different depths, and for different 
periods of time, have been carefully calculated 
and put into the form of a Table, w^hich is now 
in use in the British Navy. A small portion of 


Table III. —Portion of Diving Table for British Navy. 


Depth. 

Total pressure 

Time from surf.ice 
to beginning 
of ascent 

Depth and duration in minutes of 
stoppages during ascent. 

Total time for 
ascent. 

oras. 

Feet. 

atmospheres. 

Minutes. 

40 feet. 

30 feet. 

20 feet. 

10 feet. 

Minutes. 




Up to 15 

— 

2 

3 

/ 

15 



1 

JS -'25 

— 

5 

5 

10 

23 




25 - 35 * 

— 

5 

10 

15 

33 

3-20 

108-120 

^ 4*6 

35-60 

5 

10 

^5 

25 

57 




0O~120 

10 

20 

! 30 I 

35 

97 




Over 120 

30 

35 

35 ' 

40 

142 


unit of time. 
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this table is shown (Table TIL). This diving 
table extends to depths up to 204 feet. 

For ordinary diving w^ork the Table limits 
the stay on the bottom in such a way that the 
diver can come up safely within half-an-hour. 
This is desirable for many reasons. After 
prolonged stays on the bottom at great depths 
the time required for safe decompression, even 
by the stage method, is far too long ; and 
with uniform decompression many hours would 
certainly be needed at the greatest depths. 

The method of stage-decompression was 
very thoroughly tested on goats, and com¬ 
pared with the old method of uniform de¬ 
compression. The result was to show, we 
think, beyond all question that the stage- 


desaturated after a given alteration of pressure. 
For man we therefore consider it necessary to 
provide for parts requiring seventy-five minutes, 
as the respiratory exchange per unit of body 
weight in man is three-fifths that of goats. 

A number of experiments in the chamber 
at absolute pressures up to 6J atmospheres, 
were carried out on men, with stage-decom¬ 
pressions ; and many dives in the sea to 
pressures of from 4 to 7^ atmospheres have 
also been made by Lieutenant Damant and 
others, with the time-limits and stage decom¬ 
pression recommended in the new diving 
tables. No symptom of caisson disease has, 
however, been observed, so that the new 
method appears to be practically successful. 


Tahle IV. —Absolute Pressure 6 Atmospheres. 


Senes 

F.xposuifl 

in 

minutes. 

1 Derom- 
, pression m 
minutes. 

Number 

of 

goats. 

Stage Decompression. 

Uniform Decompression. 

Cases 
j “ bends 

1 Severe 
! symp' 

’ j toms. 

Deaths 1 

Cases 

of 

“ bends ” 

Severe 

s>mptoms. 

Death .s. 

A 

15 

i 

31 

35 


1 0 

0 

13 

3 


B 

30 

. 31 

() 

* 

1 0 ! 

0 

4 

1 

0 

C 

30 

68 

M 

1 ^ 

i i 

0 

i 

0 

0 

D 

120 

70 

13 

4 

' 0 

i ® 

7 

- 

0 

E 

120 

I 


3 

1 1 j 

1 « 

3 : 

5 

1 

1^’ 

180 

, *33 

10 

2 

0 1 

’. -. 1 

i 0 

1 

5 

0 

0 

Total 



__ 

i() 

1 _! 

t 0 

3Q 

11+ 

2 


• P.iral) MS of foot lasting i hour. 

+ ^ < ases of paraplegia, 4 of temporary paralysis, 2 of dyspntra, and 2 of undefined illness. 


decompression method is greatly superior, 
particularly for diving work. Even when the 
rate of decompression was much too fast by 
either method, stage-decompression proved 
considerably safer. Fable IV. shows a number 
of results obtained with the same animals and 
under the same conditions, except that the 
method of decompression was varied. It 
should be remarked that in each series except 
C, the rate of stage-decompression was less 
slow than what was calculated to be required 
for goats in order to prevent all symptoms, 
and considerably so in series li, T), and B. 
The occurrence of some symptoms was there¬ 
fore expected. It wdll be seen, however, that 
deaths and severe symptoms w^ere eliminated 
by the stage-decompression, whereas a number 
of cases occurred with uniform decompression 
in the same time, besides a much greater 
number of slight cases. 

With goats we found it necessary to provide 
for parts of the body taking as much as forty- 
five minutes to become half-saturated or half- 


The old method was to go down and come up 
slowly, at a rate of about five feet per minute. 
Figures 2 and 3 show the calculated degree of 
saturation of different parts of the body during 
a dive to 6 atmospheres pressure for fourteen 
minutes with the old and the new method. It 
will be seen at once that the slow' descent 
adds greatly to the danger, while during most 
of the uniform ascent many parts of the body 
are actually increasing in saturation, so that 
by the old method a diver runs a very serious 
risk of death or paralysis when he reaches 
surface. By the new method this risk is 
avoided, and the total time under water is re¬ 
duced to nearly half. To obtain equally safe 
results by the method of uniform decompression 
it would, to judge by the experiments on goats, 
be necessary to extend the duration of decom¬ 
pression to several hours, the reason being 
that, in the case of short exposures to high 
pressure, not only is time wasted during the 
first half, o^nj Ij^-J^hirds, of the uniforr. decom- 
pressig the proper modd^turation of most parts of 
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the body continues to increase very seriously, 
so that at the end the decompression rate is 
far too fast unless the process is made very 
slow indeed. Uniform slow decompression thus 
seems to be quite impracticable for diving in 
deep water. 

In the case of caisson and tunnel work, the 
conditions are somewhat different from those 
in diving. In the first place, the pressures 
are not so high, while the period of exposure is 
usually longer—seldom less than three hours 
in the case of ordinary workmen. In the 
second place, there is not the same need for 
limiting the time spent during decompression. 


Ftg. 2. 



Diving to 28 P'athoms by new Method.— 
The curves from above downward repre‘*ent re¬ 
spectively the vaiiations in saturation of i)arts of 
the body which half saturate in 5, 10, 20, 40, and 
75 minutes. The thick line repiesents the air 
pressuie. Diver 14 minutes on the bottom, and 
46 minutes under w'atei. 

and therefore also limiting the period of expo¬ 
sure. Another important difference h that 
the occasional occurrence of symptoms in the 
air-lock is not a matter of such importance as 
in the case of a diver under water. The man 
in the air-lock has others to look after him, 
and he can be promptly relieved by raising the 
pressure. The occurrences of symptoms after 
he leaves the lock seems to be a matter of 
more moment; as it might be some time 
before he could be re-compressed, and he 
might have no one to help him. 

Bearing in mind these circumstinces, it 
seems desirable to adopt a somewhat slower 
rate of decompression in the case of caisson 
workers then in the case of divers who have 
been equally long exposed, and to make the 
decompression more gradual towards the end, 
so as to avoid any risky state of "”iper-satura- 
tion in the body of a man ~ the air¬ 


lock. The slow part of the stage-decom¬ 
pression then becomes theoretically very nearly 
uniform, so that a uniform rate may well be 
adopted. This considerably simplifies the 
carrying out of the slow part of the decom¬ 
pression, and the directions for the whole 
process. 

The initial rapid stage would be to half the 
absolute pressure ; and no slow stage at all 
would be needed if the pressure in the caisson 
did not exceed about 2*2 atmospheres in abso¬ 
lute measure, or 17J pounds of excess pressure, 
since practical experience seems to show clearly 
that it is safe to decompress in three minutes 
from 17A pounds pressure, ora little more. One 
or two exceptional cases w’here symptoms have 
occurred, though not of a serious nature, are, 
however, on record. 


Fig. 3. 



Diving to 28 Paihoms by old Mfihod.— The 
thick line represents the air pressure. The curves, 
from above downwards, lepiesent lespcctivelv the 
variations in saturation of j>arts which half saturate 
in 5, 10, 20, 40, and 75 minutes. 

In order to avoid any chances of mechanical 
injury to the ear^, and to keep within limits 
tested by practical reference, 1 think that not 
less than two or three minutes should be 
allowed for the initial rapid decompression, 
and that the outlet tap should be so regulated 
as to prevent a faster rate If two or three 
minutes in all were taken tht‘ rate of fall of 
pressure would, however, naturally be much 
faster at the beginning than the end of the 
process, which would be an advantage. An 
accurate and easily read pressure gauge in 
the lock is of course essential, and it would 
also be desirable to have a graphic record of 
each decompression. The accompanying Table 
shows the rate we have calculated as safe after 
the first rapid stage has been completed in 
three minutes. In order to make the Table 
more practically useful, we have taken into 
account that men will usually come out for 
meals after periods of about three hours’ 
work, and that since they will not have time 
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to de-saturate during the interval, they will he 
more highly saturated after a second or third 
period of work than after a first. The figures 
for a continuous exposure are also given. 

To illustrate the use of the Table we may first 
suppose that the pressure in the caisson or 
tunnel is 23 lbs. by gaug^e, corresponding to an 
absolute pressure of 23 4 15 =1:38 lbs. The 
pressure in the lock can be reduct'd in three 

minutes to — 19 lbs., corresponding to 

an excess pressure of 4 lbs. by gauge. The 
pressure will then be allowed to fall to normal, 
either uniformly, or by about a ptiund at a 
time, in 4 x 3 = 12 minutes, so that 14 minutes 
in all will be spent in the lock after the first 
spell of about three hours’ work. After a 
second or third spell, 22 minutes wdll be 
needed. With a continuous exposure all day, 
30 minutes would be needed. 

Tmui- \ 11 .—Showjno Ratk os Dkcompkes 
SION IN Caisson and Tunnm. Work. 


Numl)«*r of niimitos for » at li pound of 
De< omprfs»sion after the first r ij ’ 
staj?(‘ 


Working: pros 
•>urc Ml pounds 
per S(|iJ ire ijk h. 

After first 
thre«‘ lumrs* 
exposure. 

After second 
(>i third three 
hours’ expo¬ 
sure, sliou - 
ini; an 
inter\al lor 
a me’.il 

Alter f> h 
or mori 

< optinu 
exposu 

1820 1 

2 

3 

5 

21-24 

3 

5 

- 

2S-20 i 

S 

- 

i ^ 

30-3} 

6 

- 


3 =i -30 : 

/ 

8 

0 

40-45 


8 

0 


If the pressure were 40 lbs., the pressure in 
the lock would be reduced in three ininutt's to 

lbs. of absolute pressure, or 

12J lbs. pressun' by gau.ge. Tht* subsequent 
slow stagt' would occupy 12^ X 7 88 

minutes after the first 3 - hour spell, and 
12^ X 8 rr 112 minutes after six hours or 
more continuously in the compressed air. 

It will be seen that at high pressures there 
would be a saving of time in the lock if the 
iTU'n remained continuously in the compressed 
air. The time in the lock is, however, in any 
case very long at the higher pressures. This 
seems inevitable if a reasonable standard of 
safety is to be reached; and the aim of the 
Table is to give about the same safety for work 
at over 20 lb. pressure as exists at present with 


work at under 20 lbs. Such a standard can 
only be reached by giving the necessary time 
for decompression, and 1 must express the very 
distinct opinion that the rates of decompres¬ 
sion hitherto usually adopted are unsafe, parti¬ 
cularly if the decompression is uniform; also 
that the rate of uniform decompression recom¬ 
mended by Von Schrotter, and the method 
which has been made legally compulsory in 
Holland,* arc insufficiently safe for pressures 
much exceeding 25 lbs. 

With such long times spent in an air-lock, 
ventilation bei omes necessary ; and ;n order 
to permit of this it would probably be con¬ 
venient to have an outlet provided with an ad¬ 
justable safety-valve, so that the pressure could 
be kept steady at any point in spite of the 
influx of air. The lock should be large enough 
fora whol(‘ shift, and should contain an electric 
heater and telephone. 

In order to avoid the tedious and prolonged 
stays in a small air-lock, it w'ould probably be 
convenient in many cases to arrange for a 
roomy air-lock, or section of tunnel, kept at a 
constant pressure of of the absoluie pres" 

sure in the working space, with tw'o small 
lock«^ for passage to the working space, and 
to the outside. The men could be detained in 
this “purgatory” air-lock for the necessary 
time, and then proceed rapidly through the 
small lock to the outside. this plan no 
lock would be blocked for more than three 
minutes at a time, and if the men could wash, 
change, and take meals in the “purgatory” 
lock a great saving of lime would be t'ftected. 
If, for example, the working pressure w^erc 
30 lbs., the “ purgatoiy ” lock could be kept 
at 5A lbs., and the men would need to stay in 
it about 50 minutes on their way out. 

With the prt'cautions just indicated there 
should be no need for a resident doctor in 
connection with work in compressed air. 
Except in large undertakings, a medical air¬ 
lock for recompression might, perhaps, also 
be dispensed with, as any exceptional case 
could be dealt wMth by recompression in the 
ordinary lock. The medical air-lock, w'hich 
w’as first introduc ed by Mr. h.. W, Moir, and 
has saved many lives, is doubtless invaluable 
where the decompression process is too rapid ; 
and recoinpression, promptly applied, is by 
far the best treatment for any case of com¬ 
pressed air illness. We ought, however, to 
abolish the need for recompression. ^ 

• Acrordin^ to thesr rf{?ul<itu)ns the decompression is 
slow at first and more rapid jvtterwards, thus completely 
invertinj^^ the proper mode of decompression. 
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A medical examination of the men admitted 
to work in hig“h air-pressures is, however, very 
necessciry. All men sulferinj^ from chronic 
disease, alcoholic excess, ear troubles, drc., 
should be excluded, as well as men who are 
at all fat, or are over 45, or who have ever 
had any serious symptoms after a reasonably 
slow decompression, since such an occurrence 
points strongly towards excessive susceptibility 
to compressed-air illness. 

My time is already more than exhausted, 
and there still remain many points on 
which I should like to touch. 1 have en¬ 
deavoured, however, to put the more essen¬ 
tial facts before you, and to explain the main 
reasons on which the precautions advo¬ 
cated in this lecture are based. These 
precautions are in excess of those hitherto 
employed; but J think that any expense or 
inconvenience involved in carrying them 
out will be amply compensated for, not 
only by the avoidance of illness and anxiety, 
but also by increased freedom in the employ¬ 
ment of whatever pressures may be deemed 
desirable for the proper accomplishment of the 
undertaking in hand. 

The Chairman thought the audience would wish 
to express its thanks to Dr, Haldane for the most 
interesting lecture he had deli^eled. Looking at it 
from the professional point of Hew, the point which 
had struck him, and he had no doulit had also struck 
the many officials of the Home Office, whom he was 
pleased to see present, was that it would not be easy 
to frame the lules Avliich would be necessary lor 
the pievention of compressed-air illness when the 
necessary legislation was passed. When the human 
body was assimilated to a soda-water bottle, the rules 
lor drawing the cink would not be simple. The 
audience was small, but he assured the author it had 
been most keenly interested in what lie had said. 
Those piresent would leave the meeting saturated 
with information on com])ressed-air illness, and he 
hoped they would not de-saturate too promptly, or 
with unpleasant symptoms. They had listened to a 
most important contribution to the scientific know¬ 
ledge of the subject; and in the name of the members 
of the Society he expressed their most cordial thanks 
to Mr. Haldane for his address. 

Sir Alexander Binnik, in seconding the Aote 01 
thanks to Dr. Haldane, said that having for six 
years been subject to air pressuies up to 30 lb., and 
for another three yeais to even greater air pressuies, 
he was somewhat conversant with the subject of the 
lecture. The author had brought forward a great 
many new facts, which, as the Chan man had observed, 
were somewhat difficult of application in drawing up 


regulations for actual working. There was one point, 
however, to which he desired to draw attention as a 
representative of the Home Office, namely, the pre¬ 
cautions which were taken when the construction of 
the Blackwall lunnel was commenced in 1890. The 
late Sir Benjamin Baker and himself determined that 
it would not be economical to woik at a greater 
pressure than 30 lb. above the atmospheie; that was 
for the purpose oi determining the dejUh at which 
the tunnel was to be driven below the river. When 
they made their report, which was accompanied by a 
statement of the possible disease following the use 
of compressed ah, to the Committee, the County 
Council at once applied to Parliament for powers 
to enable them to compensate the relatives of the 
men w’ho weie injured while working in compiessed 
air. They woiked for six years at pressures varying 
from 25 lb. to 30 lb., and he was glad to say only 
one occasion occurred w’hen it was necessaiy to 
use that Act. That was a very advanced case 
of Meniere’s disease, brought on b> the rujiture 
of the tympanum of a man w'ho entered com¬ 
pressed air in an incautious mannei. He stated 
those facts in order that those present might under¬ 
stand that, with propel precaution'^ such as the 
author had pointed out, under moderate piessures 
it w'as quite possible to carry on work of the chaiacter 
he had described with piactical iininiinily to the men 
employed. It must always be borne in mind, how¬ 
ever, as Dr. Haldane had pointed out, that some men 
could, whilst others could not, stand air pies^uic, and 
it was only by caiefiil medical inspection in the first 
instance that it was possible to eliminate from the 
candidates those who were not likely to pio\e suc¬ 
cessful w'orkmen. 


SEVENTH ORDINARY MEETING. 

Wednesday, January 22nd, 1908 , Sil< 

Stex^art Colvin Hayt.kv, K.C'.S.l., C.I.K., 
Chairman of the Council, in the chair. 

The following^ candidates were proposed for 
election as members of th(» Society :— 

Baker, Sir Augustine Fit/.Gerald, M.A., 5(1, Merrion- 
square, Dublin. 

Brown, Kdwaid (). Korstei, .Springfoit, Stoke 
Bishop, Bristol. 

Brown, John Hewlett, White-house, Whiteley- 
wood Green, near Sheffield. 

Carmichael, John, 10, Cortayne-road, S.W. 

Casey, Ernest, Thatched-house Club, 80, St. James’s- 
street, S.W. 

Garnett, William James, British Legation, Peking, 
China, and Ouernmore Park, Caton, Lancashire. 
Knowles, William, Treacher’s - buildings, Bombay, 
India. 

Porter, Robert, 37, Chalmers-street, Edinburgh. 
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Rogers, William David, F.C.S., 36, (irange-road, 
Smethwick, Staffs. 

Singal, Thakur Shiam Sarup, M.K.A.S., Rais, 
Dibai, O. R. Railway, U.P., India. 

The following candidates were balloted 
for and duly elected members of the 
Society:— 

Brierley, Harry H., 8, Oaklands-road, East Sheen, 
S.W. 

Christy, Cuthbert, M.B., C.M. (Edin.), care of 
Messrs. Smith, Mackenzie and Co., Mombasa, 
British East Africa, and Royal Societies ( 31 ub, St. 
Janies-street, S.W. 

Coats, Matthew, F.C.I.S., 82, Ham - park-road, 
Forest-gate, E. 

Gilbert, Reginald, F.Z.S., Tdanelwedd-hall, Builth 
Wells, Breconshire, North Wales. 

Reid, Alexander .Scott, Assoc Inst.M.M., care of 
The Waihi Gold Mining Company, l.imited, ii, 
Abchurch-lane, E.C. 

Tarapore, P. C., K.R.G.S., Sutherland-house, 2, 
Greencroft-gardens, N.W. 

The CH.ATRMAN, in introducing the reader of the 
paper, said that Mr. Hillman was for some vears the 
editor of a newspaper in Bangkok, and under those 
circumstances he naturally came more closely into 
contact with the difi'eient classes of Siamese life, 
]>olitical, social, and commeicial, than in almost any 
other position he could have occupied. He used to 
])ublish at the end of each year a special leport on 
the trade of Siam, and was the second editor of a 
bi-lingual newspaper, half Siamese and half English, 
which had a Siamese staff. He (the Chairman) had 
had the pleasure ami privilege of reading the paper 
which was about to be read, and was quite suie that 
the audience would be as much interested in it as he 
had been himself, ^\hlch was saying a good deal, for 
he was intensely interested in it. 

The paper read was :— 


SIAM : THE COUNTRY, THE PEOPLE, 
AND THE TRADE; AND THEIR 
RELATIONS WITH GREAT BRITAIN. 

By Harry Hillman 

(Editor of tht‘ Rciforti, Worksop, and (lainsbotough 
and one time Editor of the Siam Obsirver). 

It is now 13 years since a paper was last 
read to this Society on Siam. It was in May 
of 1894 that Mr. Charles Stuart Leckie, of the 
Borneo Company, and one of the most respected 
of Bangkok’s commercial men, dealt with the 
commerce of Siam in relation to the trade of 
the British Empire. Since then the tide in the 
Menam has risen and fallen many times, and 


the fortunes of this last of the Buddhist king¬ 
doms have undergone many changes. The 
visit of Siam’s king to Europe last summer 
aroused renewed interest in the country, and 
those who wish it best arc glad to know 
that his tour marks tlie termination of a long 
period of stress during which the future of 
Siam as an independent Stat(‘ has hung in the 
balance. Happily the long dispute with 
France is over, and whereas any time the last 
ten years my paper would have necessarily 
consisted largely of an explanation of the 
many'^ confused points in dispute, I am this 
evening able to leave this unpleasant topic 
almost on one side. The disputes are settled, 
amity has displaced enmity and distrust, and 
the columns of French newspapers that once 
were filled with abuse of the Siannrse, and of 
us British as upholding them, are now just as 
effusively complimentary to us both. In no 
direction is this change more marked than in 
the columns of the S/am hree Press, the 
editor and proprietor of which was expelled 
from Siam because of the nature his 
writings and the ti'legrams he despatched to 
the European Press. In a copy of this paper, 
recently to hand, th(‘re is a leader defending 
the Siamese administration against w’hat it 
declares to be tin* unreasonable attacks of the 
Straits newspapers. 

Many'” will recall the previous visit of thi‘ 
King of Siam to J'Mrope, ten years ago. 1 
was in Siam at that time, and was greatly 
struck by^ the evidences of his happy relation¬ 
ships wath his people that were called forth in 
connection with that tour. One generally pic¬ 
tures the Asiatic as being very little concerned 
as U} perso//nel of his rulers, so long as 
the burden of taxation be not too heavy, and 
the encroachments upon his liberty not too 
patent. In Siam, howu'ver, a vi'ry different 
spirit w’as manifested, and thi* return of their 
monarch was a cause for rejoicing in all ranks. 
An ayah in my household, for instance, one of 
a class of native who W'ould not in thr ordinary 
way be expected to show much emotion over 
such an event, was so enthusiastic about it 
that her mistress asked her, with some sur¬ 
prise, what it had to do with her. She replied, 
with a wealth of feeling, “ Oh ' Mem, he made 
us to stand up.” 

These few' words call for explanation, and in 
that explanation wnll be found the w’ay to the 
whole position as regards the King and his 
people. The sense of liberty is very strong 
among the Siamese, and despite w) it has 
been written about them by some superficial 
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observers, 1 have found amon^»‘ them a great 
degree of pride of race and true patriotism. 
And, indeed, they have every reason to be 
proud. The unmeaning title by which we 
know them is unknown to themselves. They 
are the K’un T’ai—the Free people ; and their 
country is Muong 'P’ai—the Free country. 
That title has been proudly borne, and with a 
great deal of reason, ever since they have been 
a race. We first hear of them as a small tribe 
in the south of China ; while near relatives of 
the Siamese are still to be found in the Ikia, of 
the Kwang-si province, one of the many tribes 
of China which have never been completely 
merged into the Chinese nation. Scorning 
the defeat which was inevitable, in the course 
of the long struggle of .j,ooo years ago, during 
which the Chinese Empire was consolidating, 
this tribe migrated into the hills to the south 
of them, always known by the name which 
this spirit of independence earned for them —the 
Free. As centuries passed, the tribe grew in 
numbers, and eventually became two tribes. 
These, the Greater and the Lesser T’ai, be¬ 
came in lime the masteis of Siam, Annam, 
and Cambodia. They have been in constant 
conflict with their neighbours, right down to 
modern times ; but in every struggle added 
lustre to their name. Abandoned capitals of 
the past mark their prog»*ess downward along 
the valley of the Me-nam-or Mother Water 
—as the main river of Siam is picturesquely 
and appropriately named. The founding of 
th(‘ prosemt capital, Bangkok, marks a point 
in their history such as we ourselves might be 
proud to be able to boast of. The Burmese, 
the hereditary enemies of th(‘ Siamese, in 
1767 sacked the then capital,'Ayuthia, scat¬ 
tered the army, and annihilated the royal 
family. All the provinces at once revolted, 
and Siam seemed to have ceased to exist. 
But notwithstanding this crushing blow, she 
recovered, drove the Burmese back within the 
year, reconquered the revolting provinces, and 
founded the new capital which was destined 
to outshine the old. Such in brief is the 
justification of the Siamese to their title of 
the free people. 

But like many other nations of the past, the 
Siamese did not find their boasted freedom 
incompatibh' with the existence among them 
of a system of don/estic slavery ; while such 
has been the position of their kings that even 
the nobles had to grovel in their presence, and 
the common people were not permitted to look 
at them a"^ all. When the prt'sent King tame 
to the throne he abolished both these customs, 


and now no slaves can be born in his 
dominions ; and not even the lowliest of his 
subjects need hesitate to stand up in his 
presence. This was what the Ayah was 
alluding to, and the subsequent policy of the 
King has been in thorough keeping with the 
auspicious inauguration of his reign. The 
first step has been followed by many others, 
all tending to the elevation of the people, and 
it is this which has presented us with the 
phenomenon of an Eastern monarch beloved 
of his people. 

King Chulalongkorn was born in 1853, 
succeeded his father, himself a ruler of re¬ 
markable ability and foresight, in 1868. He 
imbibed very liberal ideas from the American 
missionaries who were at work in the country 
even as long ago as that. But he has sufftTed' 
from the drawback—not unknown to autocrats 
in Europe—of not having at his command a 
sufficient number of really tdficient lieutenants. 
Two of his ablest supporters have been his 
half-brothers -Prince Devawongse, who has 
held charge for many years of the ministry of 
Foreign Affairs, and Prince Demrong, \Nho 
has held several administrative positions, but 
none so brilliantly as that of Minist(*r of the 
Interior, which was created in 1805. Two 
others who should also be mentioned are 
Prince Bidyalabh, Minister for Public Works, 
and one time minister to this country, under 
whom the railway system of the country has 
been initiated; and Prince Rabi, who has 
been responsible for the great reforms which 
have been instituted in the administration of 
justice. 

When the King previously came to l^urope 
he left the Queen as Regent with a counc il of 
ministers to assist her. This Council was not 
formed specially for the purpose, but was one 
of the steps which had already been taken by 
the King in direction of a constitution, and 
the training of the men who are to help the 
c‘nintry along the lines of progress. It was 
established only so recently as 18(^5, as a legis¬ 
lative body whose decrees require the royal 
signature, but may have the force of law with¬ 
out that formality in the event of any dis¬ 
ability of the Crown. It is composed of 
ministers and nobles to the number of about 
50. During her period of regency the Queen 
became more prominent than any woman be¬ 
fore in the country, and won golden opinions 
for her ability both from her own people and 
the European residents. 

One example of her power of initiative will 
suffice. A severe epidemic of rinderpest had 
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•SO devastated some parts of the country that 
there were no buffaloes left, and without these 
it was impossible for the paddy farmers to 
work their fields. The Queen, realising the 
-seriousness of the situation, sent out com¬ 
missioners to ascertain what animals were 
available in parts of the country which had 
•escaped the disease, and to buy up as many 
as possible. Fortunately large numbers could 
be had down the coast, and these W'ere bought 
up and shipped to Bangkok, the Queen herself 
financing the whole operation. They W(‘re 
sold to tile farmers at what they < ould afford 
to pay for them, and it is satisfactory to be 
able to add that, while Her Majesty does not 
appear to have made any profit on the trans¬ 
action, she at any rate \\as able to strike 
a balanct'. Tlu' moral effect of such an action 
on her part, hov\ever, was more important than 
the purely financial aspect. No wonder that 
one of th(‘ features of the rejoicings on the 
King’s return was the distribution of com¬ 
memorative medals bearing the faces of the 
King and Qu(‘en- an acknowledgement of the 
place of women in the world unique for an 
Asiatic nation. 

Last year the King left the regency in the 
hands of the Crown Prince, Prince V^cqiravudh. 
This young man, who was born in 18S0, has 
bi‘en educated in l^ngland, and left this coun¬ 
try only a couple of years ago. He was in 
England at the lime of his proclamation in 
18(^5—due to the death of his half-brother, 
the tht‘n Crown Prince—and the King very 
wis(dy decided that he should remain and 
finish his eduiation. Fie has been under 
private tuition, and subsequently passed to 
hdon, Oxford, and Sandhurst. He has shown 
some literary ability, having written a book on 
the wars of the Polish succession. 1 had some 
conversation with him just before he left for 
Siam, and was struck, as no one could fail to 
be, by his marked intelligence, and frank— 
may it be said, English-'demeanour. At any 
rate, since the whole of his training has been 
in this country, whither he came at a time 
when there was no probability of the high 
honour for which he was destined, we may 
Test assured that he will be disposed to follow 
in the progressive footsteps of his royal father, 
and to pursue the friendly policy to this 
country which has always characterised the 
Siamese Government, even before the days 
when, in 1872, the present King is said to 
have been so struck by the advantages of our 
administration of India, which he had just 
been visiting, that he sought to put his coun¬ 


try under our protection on a similar footing to 
that of the native States of India. When 
it shimld come to the Prince’s turn to 
handle the affairs of his country, he will find 
much has been done to remove his father’s 
chief difficulty. E'ducation has been very 
actively encouraged, and King’s Scholarships 
have been founded entitling the winners of 
them to a thorough education in Europe. A 
new generation is thus growing up w’lth more 
liberal ideas than those of the past, and with 
abilities that will enable it to gnve effect to 
them ; and now that the outstanding disputes 
with E'rance have been happily coiu luded, 
there should be a very bright future for these 
‘‘free people,” who may yet, on a smaller 
scale, emulate in some way the Japanese in 
their entrance into the family of nations. 

Wanting w'lthin his country the material for 
a sound administration, the King has never 
hesitated to seek the assistance of capable 
Europeans, and there can be no two opinions 
as to the wisdom of this step, even if 
inexperience has led to occasional mist ikes. 
E'or instance, when the Government deLidt‘d 
upon the construction of the first railway- -from 
Bangkok to Korat—the usual plan was adopted 
of advertising for tenders. Also, as usual, 
the tenders from different nationalitn's wer(‘ 
backed up by considerable diplomatic pressure. 
Accordingly, when an Englishman secured the 
contract, a sop w'as offeri*d to Ciermany in the 
appointment of Germans to organise the rail¬ 
way department. Friction was intwitable, 
and a long series of disputes resulted in 
foreclosing of the contract, and ex|)ensive 
arbitration proceedings wdiich ended in a 
heavy fine being paid by the Go\ crnmeni. 
It has followed, from the .ippoinlment of 
foreigners as the chiefs of departments, that 
the departmental staffs have to a large 
extent become of the same nation.!lity, with 
Siamese or Chinese in the subordinate positions. 
Thus the navy is under Danish tutelage , the 
army Italian ; posts and telegraphs (j(‘rman ; 
railways German ; judiciary Belg'ian , finance, 
police, surveys, forests, and public instruction 
British. The finance department was one of 
the latest to be taken in hand thoroughly, 
under officials lent by the British Government. 
So efficientlj^ has this w^ork been dom\ first by 
Mr. Mitchell-Inncs and then by Mr. Rivett- 
Carnac, that Siam has been able to float loans 
in the European market for the further exten¬ 
sion of its railways. Waste has been stopped 
in many departments as a result of the rigid 
tightening of the purse strings, and in this 
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way we may be able to claim that whatever 
nationalities control the other departments, 
they are all finally controlled by the British 
official who holds the important post of 
Financial Adviser. 

I am often asked whether Siam is not a 
French dependency. The last statement 
should in itself serve to destroy any such 
impression. As a matter of fact there is no 
nation that stands so high in the good books 
of the Siamese as Englishmen. English is 
the lingua franca of the country, and business 
is conducted in that language by all the mer¬ 
chants, no matter what the flag under which 
they trade. Government notifications are pub¬ 
lished in Siamese and English—sometimes in 
Chinese also, where they affect the very large 
Chinese populations, and all court functions 
in which the Farangs,” or foreigners, par¬ 
ticipate, are conducted in English. The usual 
address of congratulation from the foreign 
representatives on such occasions as the 
King’s birthday, or any public function, is 
always read in English, even though the doyen 
of the diplomatic corps at the time may be a 
representative of either of the other countries. 
The natives speak our language with remark¬ 
able purity, and I have heard English Eura¬ 
sians whose accent and pronunciation were far 
less pure than that of the average Siamese 
who speaks English. The spread of education 
in the country has produced changes in 
linguistic as well as in other matters, but as 
recently as ten years ago there was only one 
Siamese in the country who could speak two 
European languages, and he spoke English 
and French. He was then the Siamese editor 
of the bi-lingual daily paper for the English 
side of which I was responsible, but is now 
governor of one of the provinces of the interior. 

The chief products of Siam are rice and 
teak. The former represents 77 per cent., and 
the latter 13 per cent, of the exports, leaving a 
paltry 10 per cent, for everything else. A 
glance at a good map will explain this. If we 
leave out of consideration the Khorat plain, 
which is as yet undeveloped, Siam consists 
mainly of two sections—the hill country where 
the teak grows; and the low country around 
Bangkok. Commercially, it is a country of 
but one river, the Menam, which floats down 
the teak from the hills; and also brings down 
from the same source, suspended in its muddy 
winters, the food best suited to the rice plant. 
In fact it may be said that the whole of the level 
plains around Bangkok are the creation of the 
Menam. Every year that river overflows its 


banks to flood the country with its rich muddy 
water. At the mouth of the river is a bar that 
serves the purpose of keeping the waters back, 
thus allowing time for the mud to be deposited. 
On either side of the mouth are mangrove- 
swamps which also assist in the process of 
deposition. We can thus imagine a time, 
centuries ago, when the bar and the mangrove 
were where Bangkok now stands, and a yet 
further time, in the centuries to come, when the 
Gulf of Bangkok shall have grown yet smaller, 
and a busy city be built upon the site of the 
bar of to-day—that is if man allows Nature 
to have her way. In Bangkok, to-day, the best 
foundation for building is on the surface. 
Every foot you dig into the soil the more soft 
and yielding it becomes, and I have heard of 
a bore thirty feet deep passing all the time 
through this soft river deposit only to come at 
last upon the sand of the old sea bed. A good 
deal has been done in the way of irrigation to 
extend the area fed by the river, and canals 
intersect the country in all directions. One 
result of this configuration of the country is 
that it is a country of one port. Nearly all 
the foreign trade passes through Bangkok, 
a fact which certainly has the merit of 
simplifying the work of the statistician. But 
Chieng-mai—often spoken of as the northern 
capital — is growing in importance, and as 
the trade from the north naturally passes 
through Burmah, this is a matter upon which 
we, as the masters of Burmah, may con¬ 
gratulate ourselves. The main routes for this 
trade are down the Salween to Moulmein, or 
down the Menam to Raheng, which is about 
50 miles from Myawadde, on the Burmah 
frontier, and then overland to Moulmein, 
This latter route is increasing in popularity, 
and is likely to do so still more rapidly when 
the Burmese railway extension to the frontier 
at this point is completed. 

One of the most interesting ceremonies of^ 
the Siamese year is held in connection with the 
rice industry. It is a ceremony which serves 
both as a blessing of the seed, and a means 
of forecasting the outlook for the season. 
This is the ploughing festival held in April. 
The Minister for Agriculture goes out into a 
field which has been selected for the purpose, 
and gaily decorated with booths and flags. 
He goes in full state, wearing regal robes and 
crown, and his first care is to go into a booth 
where three cloths of differing lengths have 
been laid out for his selection. There is 
nothing in their appearance to gmde him, 
and he picks one up at haphazard. This he 
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puts on, and goes into the open for the next 
«tep in the proceedings. Immediately he 
appears all eyes are on him to see which cloth 
he has chosen. Should it reach down to his 
feet the rice farmers’ hearts will fall as low 
also, for they see in that an indication that the 
year will be a very dry one. Should it fall 
only to his knees this is taken to indicate the 
opposite extreme. What everyone prefers is 
that it should be of a medium length. The 
Minister then takes hold of a ceremonial 
plough with an exceedingly long pole, and 
guides it three times round the field, a couple 
of cream-coloured bullocks pulling it. He 
makes no attempt to drive the plough down 
into the land if it be at all hard, as when I 
photographed it; while if it be wet we may be 
all standing, as on another occasion when I 
attended, up to our ankles in warm soft 
mud that required no ploughing. A couple of 
very old women next step forward with baskets 
of seed rice which has been consecrated by 
the priests, and the Minister proceeds to 
scatter this abroad over the field. The by¬ 
standers at once scramble for as much of it 
as they can secure, since they believe the 
addition of it to their own seed will render 
it more fruitful. The bullocks are then led off 
to be regaled with a selection of grass and 
seeds, each put out in little baskets for the 
animals to take their choice from. It is 
gathered from which they select first what is 
likely to be the most fruitful crop of the year. 
After this ceremony the farmers proceed with 
their own ploughing. The seed is not scattered 
-on the fields as we do with corn, but is sown 
in a nursery, from which the young plants are 
taken when sufficiently grown, and planted 
nut in the fields in six inches or more of water. 
By the time the grain is ripe the water will 
have subsided again, and the crop is cut and 
-conveyed—often on sledges—to the threshing 
ground. This is merely a good-sized plot of 
ground trodden down hard, and the threshing 
is done by driving buffaloes over the rice until 
the grain is trodden out from the straw. The 
latter is heaped up for eventual burning, and 
the grain collected for market. The milling 
of the rice in Bangkok is a considerable 
industry, in which a good deal of capital is 
sunk, and a large number of English engineers 
are employed ; but most of the mills are either 
owned by Chinese, or have been financed by 
Siamese princes or nobles. 

There are stated to be 60 rice mills in Siam, 
of which four (three Siamese and one French) 
are at Patriew, and one (French) at Singora. 


The other 55 are in and around Bangkok; 26 
are Siamese, 16 British, 10 French, and 3 
German. It may be interesting to add that the 
boilers at these mills are so constructed that the 
furnaces are able to use the husk of the rice as 
fuel. In fact the electricity works also, as well 
as other steam-raising plants, depend on this 
husk and the sawdust from the teak saw-mills 
for their main supply of cheap fuel. I have 
seen some of these furnaces so constructed 
that as the husk is fed in and burnt it falls 
into a running stream of water below that takes 
the ashes straight out to the river. Whether 
the Government still permits this menace to 
future navigation I do not know, but how real 
a danger it must be can be gathered from the 
huge mounds outside some of the oldest estab¬ 
lished mills. Here the husk has been piled up 
for years and burnt away to ash. I have often 
thought these heaps of refuse may some day 
find a use. The carbon constituents have 
entirely burnt away, and all that remains is a 
pale pink earth which would probably be found 
on analysis to be a fairly pure silica. If so it 
might prove a cheap source of supply for a 
possible earthenware industry. 1 have heard 
of its being used for tooth-powder and also as 
a basis for disinfectant powder, for which, how¬ 
ever, in view of its insolubility, it seems hardly 
suited. 

The exports of rice are gradually increasing, 
and should continue to do so as the railways 
open up the country and irrigation extends the 
area available for the growing of paddy. In 
fact, in ten years the export has practically 
doubled, since, while 456,916 tons were ex¬ 
ported in 1896, the figures for 1906 are 917,682 
tons. The distribution of this large export is 
stated to be as follows :— 


Country. 

ions. 


igob. 

tons. 

per. 

cent. 

tons. 

per 

cent. 

Singapore .... 

3' 7.974 

38 i 

33 S. 7 S 5 

3 <''J 

Hong Kong .. 

387,900 

47 i 

428,994 

47 

Germany. 

20,IIS 


38,259 

4 

Others. 

94.87s 


114,674 

1 


Much of the rice sent to Singapore passes on 
to Europe and to India, and a feature of the 
Siamese rice trade is the growing favour of the 
rice in the European market. Most of that 
shipped direct to Germany is used in brewing 
and the manufacture of starch. 

The teak trade is mainly in British hands. 
The tree grows in the hills, but not at all after 
the manner that we should imagine from 






yantuxry 24, 1908. 


JOURNAL OF THE SOCIETY OF ARTS. 


233 


experience of our own forests. With us an 
oak forest v/ould mean an area practically 
covered with oaks. A teak forest is an area 
within which the teak grows, surrounded by a 
very large proportion of trees of other species. 
The tree has theretore to be looked for. 
When found it has a girdle cut round it 
through the bark. This stops the further 
circulation of the sap, and in the course of 
about three years the tree dies. It is then cut 
down, trimmed, and worked out by elephants 
to the banks of the streams. When the rains 
come, if they be heavy enough, it gets out 
into the main river and so down to Bangkok. 
If they fail to float the log, it remains until 
another year. Altogether it takes anything 
from four years upward from the first girdling 
of the tree in the forest to its delivery in 
Bangkok for export—and all the time more or 
less money is being spent upon it. 

The logs are marked by hammers, bearing 
on their faces the distinguishing marks of their 
owners, and make their way promiscuously 
through the rapids and over the shallows of the 
river to Ban Na, where they are sorted out and 
made into rafts, their next stoppage being at 
C'hainat, where the Government duty is col¬ 
lected. During the passage down the river, 
there is a loss of from 2 to 5 per cent of the 
logs—a proportion reprcssenting the number 
that are intercepted, the hammer-mark oblite¬ 
rated, and then taken down to Bangkok by the 
thieves, and sold, possibly, to the original 
owners. In the course of some legal pro¬ 
ceedings in Bangkok, at which I was present, 
some interesting particulars were given as to 
the time it takes to get logs from the different 
forests, into Bangkok, and the money that has 
to be spent on each log. From these I have 
compiled the following Table, in which it is 
assumed that the trees have already been cut 
down, and the logs placed in the respective 
rivers ready for floating down in March, 
1908 :— 


Main Riiers — 

Arrive Bangkok 

Cost, rupees. 

Below Raheng.... 

October, iqo8 

.. 5 to 6 

Chiengmai.. 

March, 1909 

II „ 13 

,, Chiengdow.. 

October, 1910 

• • ** ^5 

Lakon river. 

March, 1910 

.. 12 „ 14 

Me Yom . 

March, 1909 

.. 15 

Brooks and Creeks — 



Me Haht. 

March, 1909 

.. >4 

Me Lee.. 

,1 1909 

• • *3 »» *5 

MeWahn . 

„ 1909 

.. 13 » *5 

Me Kahn. 

1909 

.. >3 .1 >5 

MeTah . 

19*0 

.. 13.. «S 

Me Lim & Tang •. 

October, 1911 

.. 13 .. *5 

Me Tahn. 

? 

.. 18 „ *0 


The cost is probably greater at the present 
time, as the tendency of all prices in Siam is. 
upwards, while the period of floating is entirely 
dependent upon the rainfall. 

It will be noticed that in this Table the cost 
is given in rupees. Ten years ago the Indian 
rupee was the only coin circulating in Northern 
Siam, and it is still in use there. But gradually 
the Siamese tical is taking its place. This is 
a silver coin worth 60 cents, of a Straits dollar, 
while the intrinsic value of the rupee is but 
50 cents. Gradually the tical is being placed 
on a stable gold basis, and the exchange value 
at the beginning of December was is. 5 Jid., 
the Government rate of exchange being 13 
ticals to the pound sterling. Originally the 
tical was made somewhat like a bullet. I have 
heard no explanation of this curious shape, 
but I fancy that as cowry shells at one time 
constituted the currency of the country, the 
Siamese, when coins of greater value were 
needed, naturally imitated the shells in metal. 
The tical is now made like ordinary coins, and 
the bullet-shaped one is going nut of use, 
while the coins of smaller denominations can 
only be obtained in the bullet shape as curios. 
There is another curious shaped coin in circu¬ 
lation up-country, made of bronze, and exactly 
like a flat-bottomed boat, hollow inside, with 
well-turned up prow. 

The necessity for keeping up a supply of 
elephants for work in the forests affords the 
Bangkok resident an excuse for an annual 
holiday, and a few days full of interesting 
incident. The herds that roam about up- 
country are driven into the ancient kraal at 
Ayuthia, a very substantially walled-in space 
within which the animals are driven by 
men on tame elephants for the purpose of 
selecting the most promising young ones. The 
men have long poles with nooses of raw hide 
at the end, and when an animal is selected 
the noose is slipped over one of its hind legs, 
and the end dropped. Attendants arc ready 
to slip in from behind the solid log fence 
within the kraal, to pick up the rope, and 
fasten it to pegs placed for the purpose. When 
several have been thus secured, the herd is let 
out on to the open plain, where they are kept 
from w-andering too far by a cordon of tame 
elephants. Here the noosing i^ repeated, but 
with far more risk to those engaged, and to 
the large crowd of lookers-on. At times an 
elephant will break away, w*hen the people in 
the vicinity have to scatter to places of safety, 
although frequently some unfortunate is over¬ 
taken and crushed to death. Often the mother 













23 + 


JOURNAL OF THE SOCIETY OF ARTS. 


January 2 >, 1906 . 


of a captured youngster will do her best to 
effect a rescue, but the raw hide of which the 
ropes are made is unbreakable, and she is 
eventually^riven off. The captives also make 
strong but useless efforts to escape, and often 
show fight when the tamed animals come up 
to lead them off. But ultimately they become 
as docile as those who assisted in their 
capture, and may be seen quietly doing their 
intelligent work in the forests. 

Unfortunately the forests have been over¬ 
worked in the past, and the supply of Siamese 
teak is likely to fall off for a few years at least. 
The last two seasons have been very good 
floating ones, and a lot of accumulations in 
the creeks were floated out, so that there is 
now no reserve to look forward to to keep up 
the average, and with a reduction in the 
number of trees available, there is sure to be a 
falling-off in supplies. The Government has 
taken a wise step in getting the loan of several 
•of our Burmese Forest Department officials, 
and with regulations for the planting of young 
trees for every tree cut down, and the prohibit¬ 
ing of the felling of trees below a given girth, 
we may look forward eventually to a restock¬ 
ing of forests now worked out. In this matter 
we are more interested than any other nation 
except the Siamese themselves, as the bulk of 
the teak trade is in our hands. Nearly all the 
teak exported, too, goes to British possessions. 
Here are the figures as given in the Consular 
reports for the past two years :— 


Quantity in 


Destination of teak exported. 

X005. 

1906. 

India . 

66,788 .. 

... 67,027 

Hongkong . 

9-848 .. 

9,033 

United Kingdom . 

5,577 .. 

... 6,270 

Azores. 

2,629 .. 

... 4.671 

Singapore . 

4 .« 8 s .. 

... 2,835 

French Possessions .... 

2.592 .. 

. .. 1,8X2 

Italy .. 

- .. 

... 1.538 

Germany . 

1,493 .. 

... 1,213 

China . 

—• .. 

391 

Denmark . 

I.0t3 ,, 

• • . 246 

Penang . 


63 

Australia .. 


42 

Egypt. 


... 16 

Europe . 

2,375 ... 

... 1,680 

Total . 

96,520 

96,837 


It must not be assumed, because teak bulks 
largely in the exports, that this is the only 
W0od Siam produces. Ebony appears in the 
Government return for last year at 26,588 
deals, and rosewood at 114,403. Other less 
known woods are padoo, agilla, and sapan. 


which together were worth over 132,000 ticals. 
There are also many forest products such as 
gums and resins, while last year rubber 
appeared for, I believe, the first time, the 
quantity exported being 52 tons, valued at 
g^i2,2i4. This is an article likely to increase 
in quantity, as there is now a Rubber Co. 
whose prospects can be gauged from the fact 
that its £% shares were last December quoted 
in Bangkok at about double that price. 
Certainly the kind of rubber plant with which 
are all familiar as a decorative pot plant in 
this country flourishes in Bangkok prolifically, 
and I had a fine specimen in my garden which 
grew rapidly from a small cutting. 1 also 
found a creeper growing wild, the pods of 
which gave off a plentiful flow of juice which 
dried to a very rubber-like substance. I col¬ 
lected a little of it, but rubber was not then 
so much before the world as it is now, and so 
I never followed it up as one might be dis¬ 
posed to do in the present state of the rubber 
market. 

Passing now to the trade of Siam as a 
whole, the value of the exports in 190O ^^as 
;^7 ,o 82,I4I, of which the great bulk, that is to 
say, ;^5,972,669 went to British possessions. 
The imports were 866,849, of which 
;^3,811,668 came from British possessions. 
The full figures are as follow ;— 


OK Traof for 1000. 


Country. Exports. 

British, 

£ 

Singapore .. 2,650,382 

Hong Kong. 2,706,061 

United Kingdom .... 94,083 

India and Burmah ., 511,235 

Malaya . 245 

Penang . 1,148 

Australia . 545 


Total British., ;Cs,972,699 
Non-British, 

Germany . 365* 5 

French Possessions ... 55,977 

Dutch „ ... 73,602 

China. 5,151 

263 

Other Countries 708,890 


;C 7 .l 82 ,I 4 l 


Imports, 

£ 

.. 1.583,147 

.. i.i6(j,937 

.. 7 r 3»‘27 

.. ^ 78 , 7*3 

4..351 

78 

2,315 

;^3,8ii,668 


. 300,426 

105,292 
. 00,220 

. 242,286 

. 26,944 

. 320,013 

^4,866,849 


These are the figures u.sually quoted in works 
of reference as representing the trade of Siam. 
They do not, however, tell the whole story. A 
good deal of trade crosses the frontier at vari¬ 
ous points such, for instance, as that for 
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which Khorat is the centre. The Khorat trade 
comes from as far afield as Yunnan, and there 
is no record of the movements of the caravans 
on that side, nor of the merchandise they carry 
to and fro. The trade of Northern Siam, how¬ 
ever, IS better looked after, and so it is possible 
to give the following Table representing the 
total external trade of Siam through its two 
chief centres at Bangkok and Chiengmai 

T<n'AL Trade oe Bangkok and Chiengmai 
FOR 1905 AND 1906. 

Exports. Imports. 

1905. It>o 6 . lOOS- IQOO. 

^ j ^ I j£’ 

5,989,100 1 7,082,141 ^ 3 . 093.<>35 I 

207,574 I 21 ^, 75 ^ 152,74s 1 T 5 Q,i 5 i 

6,221 11,687 ' 5.4^7 1 

0,202,895 7i3'‘>9»s8t) ' 4,151.867 I 5 041.993 

The predominance of the English language 
to which T have already alluded is reflected in 
the great preponderance of trade. Yet I am 
sorry to have to add that in this distinctly 
friendl)^ neutral market we are not holding our 
own proportionately with the past. In 1905 
we were able to boast that 86 per cent, of the 
export trade and 79 per cent, of the import were 
with Great Britain or her colonies. The pro¬ 
portions for 1906are 84*3 percent, and 76*3 per 
cent. The proportion is still a large one, and 
is bound to remain so, because so much of 
the freight is transhipped at Singapore or 
Hong Kong, and therefore appears in the 
returns as received from or consigned to those 
ports. But, inasmuch as they are both merely 
places for the collection and distribution of 
merchandise from all parts of the world, w^e 
are not justified in regarding the commerce 
credited to them as belonging altogether to 
the empire. 

The total of Bangkok's imports, ^^4,866,849, 
is made up of a large variety of articles, first 
among which stand cotton goods and cotton 
yarn — ;£i,024,394. Then treasure repre¬ 
sents ^^674,431 ; steel, iron, and machinery, 
^^317,406; gunny bags (for packing rice for 
export), >£223,877; sugar, ;£2i9,784; and 
provisions of all kinds, ^£“276,378. Other 
articles that exceed ;£ 100,000 in value are 
hardware and cutlery and silk goods. The 
consular report for last year gives an inter¬ 
esting comparison of the shares of the chief 
importing nations in the tw^o chief imports— 
cotton goods and iron—which I have con¬ 
densed as follows :— 


Country. 

Cotton. 

Iron. 

1903 

1904 

1905 

: 

j 1906 

1903 

1904 

*905 

1996 

United Kingdom 

22I 

33 =J ! 

351 

I 323 

43 f 

572 

57 

50k 

British Possess¬ 
ions , .. 

63 

47 

51 

1 i 

; 55 i 

1 

32 

17 

16 

r 6 i 

Germany .... 

4 l 


4 i 

! 3 l 

1 ^2 


7 


Switzerland 

7} 


6 i 

' 4 

! - 

— 



Netherlands 

24 



i 

— 1 

i 

— 

1 

Belgium . 

... 

- 



j 

i 

8 i 

53 


United .State*.... 

- 

- 

- 

- 


2 l 

5 

5 i 

Others .. 





oj 

3 i 

93 

5 l 


When we turn to the shipping, we find a 
far worse state of affairs. In 1898, we were 
able to claim 76 per cent, of the vessels, and 
78 per cent, of the tonnage using the port 
of Bangkok, rnfortunately, the bulk of these 
vessels w^erc in the control of the Holt line, 
who sold them to the Germans, regardless 
of the prestige of our flag. The relationship 
of this line with another owned m Hongkong 
—the Scottish Oriental—w^ere so close, that 
when one fleet went, the other also was trans¬ 
ferred, and to-day we can only claim just 
under 13 per cent, of the vessels, as against 
14 per cent, last year; while the Germans 
have 51 per cent., against 48 per cent, last year. 
Indeed, w^e are beaten by the Norw^egians also, 
both in the number and the tonnage of the 
vessels. It has been said that the transfer 
was made because the line could not be made 
to pay. As the figures proved the line to 
have carried the bulk and the most valuable 
of the cargoes, this assertion can hardly be 
taken seriously. What effect this transfer of 
shipping to a rival flag will have upon our 
share in the total trade of the country has yet 
to be seen, but it cannot fail to operate pre¬ 
judicially, and may be the deciding factor in 
producing the drop in our proportion of that 
trade to which 1 have just been alluding. 

Communications in Siam are capable of 
great improvement. The distance between 
Bangkok and Chiengmai, the two business 
centres of Siam, is about 450 miles—more or 
less according to the route taken—and it takes 
three weeks for the mails to pass from one to 
the other! The native methods ^f travelling 
are two—a heavily-built springless cart pulled 
by buffaloes, and the more comfortable boat, 
on which it is possible, when the season is 
favourable, to make the whole iourney from 
Bangkok to Chiengmai by river, Th^re is 
also a service of motor boats on the lower 


To 01 from. 


Hanglcok 
North Slant 
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reaches of the rivet, which is so entensively 
used by the natives that the loo tical shares 
or the company are quoted at 175 deals. But 
the Government now fully realises the value of 
railways, and their construction is being 
pushed forward in several directions, both by 
State and private enterprise. The first railway 
to be constructed was that from Bangkok to 
Paknam, a distance of seventeen miles, which 
was opened in 1893. This is the property of a 
company, and is doing so well that its shares, 
issued for 80 ticals, were selling at 190 at the 
end of November last. In 1892 the King cut 
the first sod for the first Government railway, 
from Bangkok to Khorat. This was opened 
as far as Ayuthia in March, 1897, by the King 
and Queen driving the spikes of the connecting 
length of rail. The full length of 164 miles was 
opened in November of 1900. This line as far 
as Ayuthia will form part of what is destined 
to be the main trunk line of Siam, running 
through the heart of the country to the far 
north, with branch lines east and west. The 
first section of the northern extension to Lop- 
buri was opened in 1901, and in November, 
1905, a further extension to Paknam Poh was 
opened. Work is steadily progressing on the 
next two sections of this line to Pitsanulok and 
hence to Utaradit, and it was hoped to open 
these at the end of last year, but it was only 
possible to do so as far as Pitsanulok. 

Another line starting from Bangkok runs 
eastward to Patriew, a distance of 39 miles, 
and yet another westward to Tachin, with 
eventual extension to Ratburi and Petchaburi, 
so bringing the capital into closer touch with 
the Siamese Malayan States. In connection 
with the main railway a tram line has been 
constructed from near Ayuthia to Phra Bat, 
the centre of religious pilgrimages by reason 
of a reputed footprint of Buddha on one of the 
hills there. The Bangkok Tramway Company 
has a system six miles long, and as this runs 
entirely through Bangkok itself it gives a fair 
idea of the size of the Siamese capital. The 
shares of this company, issued at 100 ticals, 
were quoted in December at 185. The total of 
railways constructed and constructing for the 
Government is about 540 miles, with a further 
67 miles by private enterprise. Fortunately 
the Government is receiving the best encou¬ 
ragement to go forward in its railway policy, 
in thp shape of a clear return of about 5 per 
cent, on the capital outlay so far incurred, in 
addition to the increased revenue in Customs* 
duties, &c,, due to the growth of trade. 

With so much being done by the Siamese 


Government itself, and by concessionaires of 
all nationalities, to open up the interior and 
develop the natural resources of the country, 
Siam seems to offer bright prospects for the 
investor. During the last ten years a number 
of companies have sprung into being, and 
appear to be prospering, while the number of 
Europeans in the country has enormously 
increased. One indication of the prosperity 
of the country is revealed in a remark in a 
Bangkok paper of a few months back that a 
plot of land bought ten years ago for 300 
ticals now commanded as many thousands, 
with the note that this was not peculiar to any 
special site, but was characteristic of all 
parts of Bangkok. I had intended to lay 
before you a detailed Table of the industrial 
companies in Bangkok, with their dividends, 
share issue, present share value, and so forth, 
but since 1 have been asked to read this paper 
at an earlier date than originally intended, I 
am not able to do this, and am obliged to 
take the following Table from the recent issue 
of a Bangkok paper, as supplied to it by Mr. 
K. W. Nordmann, a local share broker, giving 
the values of the leading shares at the be¬ 
ginning of December last, when the Govern¬ 
ment rate of exchange was 13 ticals to the 
pound sterling: — 

Company. Par value. Present i]notation. 

Siam Electricity Co., 

Ltd., Shares. £10 Tcs. 520 (buyers) 

Bangkok Manufactur¬ 
ing Co., Ltd., Shares Tcs. 100 Tcs. 12S (buyers) 
Bangkok Dock Co., 

Ltd. Tcs. 166j Tcs. 315 (sellers) 

Howarth Erskine Ld. (100 S’pore $160 
Meklong Railway Co., ^ (buyers) 

Ltd. Tcs. 100 Tcs. 127 (last sales) 

do. Tcs. 100 par plus int. 

(buyers) 

Paknam Railway Co. 

Ltd.. • • • • Tcs. 80 Tcs. 190 (buyers) 

Siamese Tramway 

Co., Ltd., Shares Tcs. 100 Tcs. 195 (last sales) 
Do. Deb. Tcs. 100 par plus int.(buyers) 
Do. Share Warrants.. Tcs. 100 par plus int. (buyers) 
Si^ Steam Packet 

Co., Ltd., Shares Tcs. 50 Tcs. 112 (sellers) 
Prabad Tramway Co. 

Ltd. Tcs. 100 Tcs. 80 (nominal) 

Langsuan Tin Mines 

Co., Ltd. £\ Tcs. 65 (sellers) 

Siam Commercial 

Bank Co. Ltd. .. Tcs. 1000 Tcs. 1550 (sellers) 
Menam Motor Boat 

Co. . • • .. Tcs. 100 Tcs. 175 (last sales) 

JendarataRubber Co. 

Shares.. £t paid Tcs. 50 (nominal) 
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If my correspondent send me all the details 
I have asked for, the Table will be a very 
interesting one, and possibly I may be per¬ 
mitted to supply it for publication in a later 
issue of the Society’s Journal, 

With regard to the Europeans in Siam, 
the number has very nearly, if not quite, 
doubled in ten years. I have made an 
analysis of the names in the Bangkok direc¬ 
tories of 1897 and 1907, and so obtained an 
approximate estimate of the numbers. There 
are two elements of error in such a com¬ 
parison. First, Eurasians are treated as 
foreigners in the directory, and, if of any 
standing, appear in the same columns with 
Europeans ; and as many of them bear 
European names it is impossible to dis¬ 
tinguish them. The other opening for error 
is in the number of British subjects, since 
Americans also bear English names. I have 
reduced the latter element as far as possible 
from my knowledge of the people named, but 
even then the following figures can only be 
offered as approximately correct:— 


Foreigners in Government 

j«97- 

IQoy. 

employ. 

I 5 ^> *• 

. . 295 

All resident foreigners .. 

579 .. 

.. 944' 

C>r these British number.. 

172 .. 

.. 331 


It should be noted that, whereas ten years ago 
the number of foreign ladies in Siam was 
extremely small, their number has so increased 
in the interval that the directory adds a 
special list for their benefit, from which it 
appears that there are now 239 in the country. 
The total population of Siam has long been 
the subject of the wildest guesses, but there 
has recently been a partial census, on the 
basis of which the number has been estimated 
at nearly seven millions. The total number 
of British subjects of all races registered at 
the consulates is about 5,000, but there are 
many w'ho neglect to renew, especially among 
our Asiatic subjects, and women and children 
are not counted, and we possibly have as 
many as 20,000 British subjects living in Siam 
at the present time. 

As a place of European residence Bangkok 
bears a very bad reputation with all people in 
the Far East who have not been there. Fever 
is to be experienced, as in other tropical 
places, but there are worse spots, and people 
who suffered from it in Singapore have been 
known to pass unscathed in Bangkok. Cholera 
is endemic, and rarely epidemic. Quite 
possibly cases of severe diarrhoea and ptomaine 

• Plus 239 ladies ~ 1183. 


poisoningare occasionally attributed to cholera. 
The climate is at times trying, but in Decem¬ 
ber, when the swallows come down from the 
north on the wings of the northerly breezes,, 
the day is more bearable than some summers 
in England, and the evenings are cold to the 
scantily-clad native, while hot grog is not 
unknown in the home of the European \ 
and it is possible to take a brisk walk 
even as late as nine o’clock in the morning 
without turning a hair. One expects heat in 
a country in the tropics, w^here twice in 
the year the sun shines perpendicularly, 
and one’s shadow shrinks to the minimum. 
But after four years of Bangkok weather I am 
bound to confess that I prefer it to the two 
years I had of Colombo, or the briefer samples 
of Singapore. 

The following Table gives the official obser¬ 
vation of temperature and rainfall for Bangkok 
for each month of the year 1906, with the mean 
temperature and total rainfall for the two 
previous years : — 



Temperature (Fahr ) | 

Mean. ^lax. Min ' 

Kaln. 

Inches 


j 

Deg. 1 

Deg 


January. 

1 ^3*9 

100 

05 

0.025 

February . 

1 85-5 

104 ! 

(‘5 


]March . 

1 8S-4 

100 

(>4 


April. 

i 90*3 

i 106 

72 

9*075 

May . 

88-8 

• 106 

; 74 

5*1 

June.1 

861 

' 99 

i 74 

5-38 

July .1 

85-2 

100 

1 

^ 7“ 

793 

August.1 

85-1 

I 99 i 

! 74 

6*91 

September ,.,. | 

847 

‘ 98 1 

: 73 

1472 

October.1 

82-4 

100 1 

04 

4‘58 

November.! 

7>)-S 

98 

56 

1-23 

December. 

79-2 

1 100 

1 

57 


1906. 

1905 . 

1904. 

84.6 

84-7 

8i-6 



45*95 

6011 

59-48 


The total number of rainy days in the year 
was only no, even when those are included 
upon which only a few drops fell. But the 
worst days would not compare with our ordi¬ 
nary wet days. Very rarely is the sun over¬ 
cast all day. The rain generally comes down 
in torrents for a short time, and then the 
clouds pass over and the sun comes out again, 
until the next squall brings up a further 
deluge. 

During part of the time I kept the records 
which were sent to the Meteorological Society, 
and on turning back to my notes, I ^ ndthat 
the highest temperature I observed was 
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Fahr., and the lowest 57*5®. The maxi¬ 
mum was in April, but it was always followed 
by a drop to about 75® at night, very often with 
a breeze that increased the apparent differ- 
•ence. This wind, in fact, prevailing all day, 
was a mitigation of the day temperature that 
was welcome in its constancy. The showers of 
later April brought lower day temperatures, but 
the drier heat of March was less uncomfort¬ 
able. The above Table gives the maximum for 
igo6 as 106^ in April and May, and the mini¬ 
mum 56'^ in November. The rainy months are 
May to October, September providing most of 
the rainfall. This is an important matter to 
residents, as in the absence of a water supply 
we have to depend upon that from the clouds. 
Large tanks, or a room full of huge water jars, 
form part of the furnishing of every household, 
and these have to be filled up by the end of 
September, if we are to look forward with equa¬ 
nimity to the coming six months of almost 
absolute drought. These jars, which are sug¬ 
gestive of those associated with the painful 
deaths of the Forty Thieves, are, unfortu¬ 
nately, unglazed, and very often one finds 
many of them run dry, and all much depleted 
by evaporation, by the time the rains come 
round again. If the spring rains be delayed, 
householders pass through a very anxious 
time. As a rule there is no road without a 
canal by its side, out of which has been dug 
the material to raise the road above storm 
level. There is thus plenty of water near every 
house. But these canals are tidal, and at the 
end of the dry season, when the fresh water 
has nearly run off, the salt from the sea makes 
the water too brackish for use, and it is then 
that there is most sickness among the natives. 
At other times the water from the canals is 
useful for cooking purposes and so forth, being 
clarified by the simple process of filling a jar 
with it and swilling it round with a little alum. 
But as the native houses are often built on the 
banks, and drains run into them, these canals 
are not desirable as sources of a domestic 
water supply. 

Social life is very pleasant. The Siamese 
are excellent entertainers and there is always 
something going on. There are quaint and in¬ 
tensely interesting religious functions, festivals, 
traditional customs, and so forth ; cremations, 
which are times of merriment rather than 
gloom ; Court functions, and the annual kraal- 
ing of elephants already mentioned. Then 
there are the national festivals of the European 
nations, which are usually observed by all the 
jmemjbers of such a cosmopolitan community. 


In addition there are the new years. The 
Siamese have two, the civil and the ecclesi¬ 
astical, and make a holiday of both. There is 
the European, for the keeping of which the 
Scotch are most noted; and the Chinese. 
Sports of the gymkhana order have been in¬ 
stituted, and the King has given a very fine 
gold cup to be raced for annually by Siamese 
ponies. Each evening, except on Wan P’ra, 
the Buddhist Sabbath, the military band plays 
near the palace, thus providing a sort of daily 
rendezvous and an excuse for a drive when 
others fail. 

Rents have about doubled in Bangkok in 
the past ten years ; but a far more serious 
matter is the eternal servant question. Wages 
have gone up enormously, while the Chinese, 
who do all the domestic work, have combined 
into a sort of domestic servants’ union. A 
friend writing recently told me of a lady who 
was for a time entirely without servants 
through the operation of this union. It 
appears that her first boy left, and she 
engaged another. The second boy was 
offended because he was not promoted, and 
went to the Union. All the servants were 
ordered to leave, and before she could get 
them back she had to promote the second 
boy, and pay a fine to the Union. 1 had been 
longing, amid the servant troubles of this 
country, for the old days in the East, but such 
a letter as that is calculated to make one 
content with the troubles we have. 

In religion the Siamese are Buddhists. 
Every village has its watt, or temple, and 
Bangkok boasts several of great beauty and 
interest. Chief among them, of course, is the 
King’s temple within the palace enclosure. 
Most prominent in the landscape, however, 
is that on the opposite side of the river—watt 
Chang. Another provides the only hill to 
break the dead level of the Bangkok plain—a 
hill, however, w'hich has been laboriously built 
up of bricks. This is is a representation of 
the hill at Phra Bat which I have already 
mentioned as a centre of pilgrimmage, and 
is intended to serve the purpose of those 
devotees who for any purpose cannot make 
the longer journey. In the temple on the top 
of the hill is a replica of the footprint at 
Phra Bat. The yellow robes of the monks 
are familiar sights ia the streets, while 
upon them has rested the obligation to 
educate the young Siamese. The King is 
head of the Buddhist church in the country, 
and must have passed a certain period within 
the cloister. In fact, it is worthy of note that 
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lie is the last independent Buddhist sovereign 
dn the world, all the other kingdoms of this 
faith having passed under foreign domination. 
It. was partly for this reason, and partly as 
an indication of our very friendly relations 
with the Siamese, that in 1898 the Indian 
'Government sent to the King of Siam some 
Telics of Buddha which had been unearthed in 
a ruined stupa, or dagoba, on the Nepal 
frontier. The reception of these in Bangkok 
was the occasion of some imposing ceremonials 
and street processions. A characteristic of 
Buddhist countries is usually their liberality as 
regards other religions. Siam has long been 
open to the efforts of Christian missionaries, 
although very few have taken advantage of the* 
opening. The American Presbyterians have 
been at work for many years, a medical 
mission being part of their organisation. 
The American Bible Society and American 
Baptists also have each a small agency 
at work. The Roman Catholics have a 
well-organised mission, but as the priests 
are mostly Frenchmen, the troubles with 
that country have not tended to smooth their 
way to the hearts of the people. More 
especially was this noticed when, after the 
troubles of 1903, the Bishop in charge of the 
mission permitted himself to be decorated by 
the French Government in recognition of his 
services. It has only been in the last 
few years that an English mission has 
been started. It is represented even yet by 
only one priest, supported by the S.P.G., and 
it is cause for regret that none have yet been 
sent to assist him in this very promising 
field. The Europeans of all nationalities, 
and of all denominations, who arc not 
Roman Catholics, subscribe a stipend for a 
clergyman of the Anglican Church, who acts 
as their chaplain, A small church which was 
used for many years, in a rather out of the 
way situation, has now been replaced by a 
larger building on a more suitable site. It 
may be interesting to add that this church is 
in the diocese of London ; and that when the 
Bishop of Singapore (only four days distant) 
came to Bangkok for a confirmation, it was 
necessary, first of all, to read an authority to 
do so, sent him by the Bishop of London— 
about thirty days distant. 

One of the peculiarities of European life in 
Siam is that, excepting the small import duty, 
no taxes are paid, and no rates. Europeans 
enjoy all the advantages of extra-territoriality, 
on the whole without abusing their rights and 
privileges. The matter is somewhat different, 


however, when it comes to the Asiatic subjects 
of European powers. These have the same 
rights, but do not always use them in the best 
way. For instance, if a Siamese policeman be in 
pursuit of a criminal, the man has only to enter 
the home of a foreign subject to be safe from 
further pursuit. The officer cannot advance 
further without violating the flag of the for¬ 
eigner, unless the householder grants permis¬ 
sion. Should he refuse there is no alternative 
but to go to the Consul concerned and get his 
authority. This delay would be fatal where 
the foreigner was in collusion w'ith the criminal. 
As criminals have themselves sought registra¬ 
tion at foreign consulates for the express pur¬ 
pose of abusing their privileges there is no 
cause for wonder that the Siamese Government 
is beginning to long for the days when these 
special privileges shall be abolished. They are 
undoubtedly a hindrance to the good govern¬ 
ment of the country in many ways. To 
quote another example that occurred during 
the French troubles ; the Siamese Government 
were anxious to carry out a much needed road 
improvement in the busiest part of the city, 
but was stopped by a house, which completely 
blocked the way. This house belonged to a 
French j^rotege who refused to sell on any 
terms, and there was no means by which he 
could be compelled to do so. It is, in fact, 
stated that his Consul induced him not to sell, 
for the express purpose of harassing the 
Government. Little points of this sort help 
us to understand how very much such nations 
as the Siamese have given up w^hen granting 
these extra-territorial rights, and although we 
might not as yet care to forego them in respect 
of Europeans, the question might be con¬ 
sidered in regard to Asiatic subjects. 


DISCUSSION. 

In reply to a question, Air. Hillman stated that 
the Siam Ohsen^er was still published, but it was 
a considerably larger paper than when he had charge 
of it. 

The Chairman (:5ii Steuart Colvin Bayley, 
K.C.S.I., C.I.E.), in proposing a hearty vote of 
thanks to the author for hi"' interesting and instructive 
paper, said he coulci claim no jiersonal knowledge of 
Siam, but it had been his unfortunate duty for certain 
years of his life to study the ^correspondence 
concerning the Franco-Siamese question, which Mr. 
Hillman had wisely omitted from his paper. As all 
was now peace and amity, he would not further 
allude to it beyond saying that the result of the long 
contest could be seen by comparing a large sc le map 
of 15 years ago with a map of the present day. 
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With regard to the question of extra territoriality, he 
could fully endorse the remarks which had been made, 
that giving the privileges of extra territoriality to the 
Oriental subjects of different European States was a 
weakening of the power of the central government, 
which had no compensating advantages. So far as 
the question concerned us it was from the side of 
India, because there were very large numbers of Bur¬ 
mese who were British subjects, some of whom had 
been living in Siam merely for a time, while others 
had lived there for two or three generations. It 
was not the policy of the Government of India, 
however, to push or even to encourage the claims 
of the rights of British subjects by the Orientals 
who had settled in Siam, who, for the most part, 
were people of the Shan States, with an adminis¬ 
tration not conspicuously in advance of that which 
they met with in Siam; and the English officials 
always felt it was a weakening of the local govern¬ 
ment to encourage that claim of extra-territorial¬ 
ity. Without saying that British help would not 
be given to British subjects, they insisted upon 
them taking the considerable amount of trouble 
involved in registering their names if they wanted it, 
with the result that while in serious cases it was 
claimed, in the majority it passed su/) silentio. He 
had been very much interested in the author^s 
remarks with regard to the King of Siam. He 
happened to be in Calcutta at the end of his 
Majesty’s ^^sit to India, and recollected certain 
doubts among the officials of the Foreign Office as 
to how he was to be received. The Indian Foreign 
Office was, of course, accustomed to receiving the 
Indian native chiefs and princes, and definite rules 
were laid down for that purpose; but when it came 
to recieving an Oriental monarch precedents were 
rare. It ended in Lord Mayo saying that if our 
visitor was a king, he must be received as a king, 
whatever his age and whatever he governed ; and that 
settled the question. He recollected that Lord Mayo 
was very much struck at the time with the king’s in¬ 
telligence ; and, later on, he (the Chairman) was per¬ 
sonally instrumental, merely as a junior official, in 
sending to Siam, in 1872, at the request of the 
Siamese Government, a slip of the sacred Bo tree of 
Bodh-Gaya, under which Gautama Buddha was said 
to have attained knowledge. Another point which had 
interested him in the paper, was the question of the 
education which was being given to the royal princes 
and nobles who were likely to have power in the future. 
In India, that had been found rather a dangerous expe¬ 
riment. It had answered very well in some cases; in 
a good many others, those who had been educated at 
Eton and Oxford, as some of the princes had been, 
had found themselves on their arrival back in India 
entirely out of touch with their own people. They 
arrived at a different standard of surroundings, con¬ 
versation, morality, and political out-look, and were 
not happy. He did not think there would be alto¬ 
gether the same difficulty in Siam for various reasons. 
One difficulty in India was their position in relation to 


the British official. They would not have that difficult3r 
in Siam; but still the difficulty of going back to a 
lower state of civilisation after being accustomed to a 
higher one might very often tell badly. He was 
curious to leam, also, how the happy family of the 
heads of Departments, consisting of English, Danish,. 
French, Italian and German, pulled together. The 
man who had to keep the rats, the cats, the dogs, and 
the monkeys in one cage must, he imagined, have 
a happier time than the King of Siam. The 
author had not referred to a point which had an im¬ 
portant bearing sometimes on British relations with 
Siam, viz., the Malay States. There were one or 
two small States to the south of Siam which were 
peopled, not by Siamese, but by Malays, over which 
the Siamese Government claimed a protectorate. Of 
late years, since the Malay States ha^ been federated 
and had had English supervision, the tendency of the 
southern States had been to refuse to acknowledge 
the protectorate of Siam, and to gravitate towards 
the Confederated Malay States. The question caused 
a good deal of irritation, ending for the present in 
a compromise by which the protectorate of the Siamese 
was acknowledged, but an English official was ap¬ 
pointed by Siam to each State as official adviser. He 
had not had an opportunity in the last two or three 
years of hearing much about that interesting experi¬ 
ment, and he would like to know whether it had 
succeeded or not. He had found the paper most 
interesting and instructive, the one saddening reflec¬ 
tion being the diminution of British shipping in that 
part of the world. 

The resolution of thanks having been carried 
unanimously, 

Mr. Hillman, in reply, stated that it had given 
him great pleasure to read the paper. In the early 
days of his profession, he used, as a very young man, 
to sit at the reporters’ table, and it was one of his 
ambitions in those days to read a paper before the 
Society. He had not the faintest idea at the time 
what the paper would be about, but bis wish had 
been gratified, and one of the ambitions of his youth 
had been realised that evening. In reply to the 
Chairman’s remarks about the visit of the King 
of Siam to India, it was an example of the great 
friendship of the Siamese towards this countr}*^ 
that the King, after his Indian tour, was so 
struck by the English administration of the Native 
States, which still retained their independence 
under this country’s protection, that he asked the 
British Government to extend the same protection 
to Siam. He was sorry the Government of that day 
was not far-seeing enough to accept that offer, 
because it would have saved a lot of trouble in 
recent years, and would, perhaps, have enabled 
Siam to make further progress. With regard 
to the question of education, he quite agreed 
with the Chairman that it must be a difficult 
thing for a native, who had lived in this 
country during the years of life when character 
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and tastes were being formed, to go back to the 
life of his own people. If he attempted to live 
the life of a European, he cut himself ofl‘ from 
his own people, and destroyed any chance of in¬ 
fluencing them, which would naturally be the most 
valuable outcome of the education he had received. 
He was afraid, however, that he must suffer for the 
good of the race. There was no progress without 
suffering, and individuals had to undergo that suffer¬ 
ing. Such natives must be looked upon as martyrs, 
who suffered in order that the bulk of the people and 
future generations might receive the benefit. So far 
they had his pity, but at the same time they must be 
given the admiration which was due to a martyr. The 
heads of departments, so far as he knew, got on very 
nicely together by keeping out of each others way 
when departmental questions were considered. An 
Englishman was in charge of the purse and that gave 
him a very strong position. In the squabbling over 
the railway, England got its own back when the 
financial adviser was appointed, because one of the 
very first things he did was to find fault with the 
enormous waste of money in the railway department. 
A good deal was heard at the present time in praise 
of German methods. The Siamese postal department 
was under German control ,* and yet he recently read 
in a paper that the Siamese Post-office had run out of 
one att stamps, which was equivalent to the Post 
Office in this country running out of halfpenny 
stamps. He would leave the audience to imagine 
what that would mean in cases where postcards and 
newspapers had to be posted. The usual course 
adopted in such cases was to surcharge stamps of 
a different value, much to the delight of stamp col¬ 
lectors ; but it appeared that it would have taken a 
fortnight to do even that in Siam, so that as a 
result of German administration, a whole country was 
without halfpenny stamps for a fortnight. He did not 
know very much about the Malay States; but he 
knew that while he was in Bangkok, some chiefs 
came there to pay their tributes. As he bad men¬ 
tioned in his paper, the tributary nations had always 
been in the habit in historical times, at any rate, of 
•sending trees to Siam; but as soon as the question 
arose as to whether they really were tributary to the 
Siamese or not, some ingenious person discovered 
that it was not a tribute which the Malays sent, 
but a complimentary present. He did not think 
an Asiatic nation, any more than any other nation, 
would be in the habit of going to a very great deal of 
trouble and expense to send a complimentary present, 
which was identical with the tributary presents sent 
ibr generations. Whilst he was in Siam, there was 
a discovery of coal in one of the Malay States, 
but it was impossible to develop it, owing to want 
of labour. Recently, the Minister for the Interior 
had been on an extensive tour through the Malay 
States, so that he did not think there was any 
possibility or probability of Siam loosening her hold 
over them, but rather that she would tighten it, as 
ahe had done with the chiefs in the North. Even so 


rece^jf as ten years ago, the Siamese hold on the 
NortWm chiefs was not very firm, but she had 
strengthened it since, and he thought the same thing 
would take place in the Malay States. 

THE WORLD’S FUR TRADE. 

The fear has sometimes been expressed that the 
fur-bearing animals are becoming extinct, but the 
answer to that is that the fur trade in Ameiica is 
larger to-day than ever before. It is time that the 
buffalo no longer comes into consideration as a fur¬ 
bearing animal, and the beaver is also nearly extinct 
in most countries. The sea otter, which formerly 
furnished 100,000 furs annually, yields hardl> 400, 
and the seal also seems to be rarer, as the numbers of 
seal skins has decreased from 100,000 to 10,000 
yearly, but other fur-bearing animals have taken the 
place of these, and the dimensions of the American 
jfur trade are at piesent greater than they have ever 
been. The American Vice-Consul at Magdeburg 
says that the depots in the United States and Canada 
send the largest part of the furs they receive to the 
three famous fur markets of the world—London, 
Leipzig, and Nijni-Novgorod. The buying itself is 
done by expert fur brokers. In London the furs are 
sold by auction, and an average of ^ i ,000,000 worth 
of undressed furs are disposed of here annually. The 
principal sale in Nijni-Novgorod takes place in August. 
There all the Asiatic furs, such as Persian lambs and 
astrakhans, Mongolian goat skins, and Siberian sables, 
ermine, rare squirrel furs, and, although in small 
quantities, otters and seals are sold. The Leipzig 
market is held at the great fur “Messe” at Easter 
time. To it come buyers and sellers from North and 
South America, Persia, China, Siberia, Japan, Tibet, 
and England. The “Messe” lasts two weeks, and 
is an interesting relic of old times, which still re¬ 
tains its importance. The question has frequently 
been asked as to why Germany, which furnishes 
no fur'bearing animals, plays so important a 
part in the fur trade. This is due to the colourmg 
and dressing. Whole towns and cities are engaged 
in the preparation of the raw material. Austria and 
Russia produce the best squirrel skins for lining, but 
they must all be sent to Germany to be dressed. The 
secret of the dressing lies partially in drawing the fat 
out of the skins without soiling the fur, which is of 
great importance in the case of ermine, white fox, and 
Polar bear furs. Many dressers finish the furs with 
poor fat instead of butter, or do not properly remove 
the unpleasant odour, as they do not treat the skins 
with mahogany shavings. Germany takes the fore¬ 
most place in the colouring of all sheep skins, which 
is attributed to the composition of the German river 
water and to the properties of the German clay. 
There are sent annually to the sales at Leipzig and 
Nijni-Novgorod 200,000 English fox skins, 500,000 
German fox skins, 300,000 Russian fox skins, 90,000 
American red fox skins, and over 50,000 Alaskan fox 
skins of all sorts. 



242 


JOURNAL OF THE SOCIETY OF ARTS. 


yanuafy 24, rood. 


HOME INDUSTRIES. 

The Dispute in the Cotton Trade, — It was said 
in this column on January 3rd, that amongst the 
most encouraging of the industrial facts of 1907 was 
the progress of conciliation,” and several instances 
were given of trade disputes which might ha\e 
developed into serious industrial crises being amicably 
settled by the parties to the disputes coming together 
and discussing matters with a desire to arrive at an 
arrangement satisfactory to both parties. It is to 
be hoped that the cotton trade dispute will afford 
another illustration of common sense winning the 
day. If this dispute ends in a lock-out it will mean 
the enforced idleness of about one hundred and fifty 
thousand operators ; and it is hardly an exaggeration 
to say that no such great disorganisation of the trade 
was ever before due to so small a matter of variance. 
As the reader knows, the relations between the 
employer and employed in the I-ancashire cotton 
industry are governed by a series of agreements 
which consist of two parts—a standing scale ol 
wages, called a price list, and machinery for discuss¬ 
ing and settling differences, as they arise, on the 
principle of equal representation. The instrument 
provided for the settlement of disputes is known as 
the Brooklands agreement, so named from the Man¬ 
chester Hotel, where it was worked out in 1893. 
This agreement provides two main points, the one 
that when a general change of wages has taken place 
it shall stand for twelve months, and application for 
further changes shall not be entertained till the 
expiry of that period, the other that disputes of any 
kind must be referred in the first instance to joint 
committees of inquiry, first local, then district, and 
finally central, and only when there has been failure 
to arrive at agreement by these means is a strike or 
lock-out to be allowed. The contention of the 
employers is that this agreement has been violated in 
the present dispute. Last June all workers got an 
advance of 5 per cent., but this has not prevented 
certain ring spinners at Oldham from demanding a 
further advance of from 12 J to 19 per cent., in plain 
violation of the Brooklands agreement, which vitiated 
any such demand before June of next year. Assuming 
that the ring spinners are bound by the agreement, 
there is no answer to the contention ; but then the 
ring spinners say that they do not come under the 
agreement. The employers reply that official corre¬ 
spondence shows that demands have repeatedly been 
made on behalf of the ring spinners by the union 
under the agreement, and this, too, is true. But it is 
not less true that the Brooklands agreement pre¬ 
supposes a standard wage list from which changes 
are to start. There were such lists for other hands 
when the agreement was signed, but there has never 
been one for the ring spinners, who have become 
numerous and important only within the last fifteen 
years—that is to say, since the creation of the Brook- 
ian\is agreement. The ring spinners, therefore, con¬ 
tend that in equity, if not in law, they are out¬ 
side the agreement until the list is re-made. It 


is the fine spinning dispute over again. Fine 
spinning, too, is a recent innovation at Oldham, 
and the old list, which existed in 1893, and formed 
the basis of the Brooklands agreement, did not pro¬ 
vide for them. The way out of the difficulty would 
seem to be simple and obvious. Draw up a ring 
spinning list. The employees are willing to do so, 
but they will not admit that the ring spinners are not 
at present bound by the Brooklands agreement, and 
so they insist upon a resumption of work before pre¬ 
paring the list. To this the ring spinners consent 
provided the Brooklands agreement is not urged 
against them afterwards. At the moment of writing 
settlement is not assured, but it is veiy probable. 
The cardroom amalgamation officials have already 
expressed their willingness to acknowledge the 
Brooklands agreement as binding on the ring spin¬ 
ners after a universal list has been completed, and it 
is difficult to understand why such an acknowledg¬ 
ment should not be made before a list is discussed. 


7 he Shipbuilding Outlook ,—A notable feature of 
the shipbuilding industry of last year was the increase 
in the number of ships built. If the total output of 
tonnage for 1906 and 1907 is compared, it will be 
fotmd that there was a decrease of 187,020 tons in 
1907 as compared with 1906—1,814,961 as against 
2,002,571—and of the horse-power of 69,235— 
i» 776>7^8 as against 1,846,003 ; but in the number of 
vessels built there was an increase of no less than 
454—1,825 as against 1,371 in 1906. The explana¬ 
tion is to be found in the exceptional demand for 
small fishing steamers, harbour barges, and vessels 
sent away in sections to be reconstructed abroad. 
Many of these vessels were built not in yards in the 
principal centres, but in minor outports. If the ship¬ 
building figures of the world for last year are taken, 
it will be found that the Clyde alone provided more 
vessels of a greater tonnage and horse-power than 
any other country in the world. The figures are very 


significant— 





Vcsseli. 

Tons. 

I.H.P. 

Clyde.. 

► 526 ... 

.. 619,919 .... 

668,527 

United States 

. 177 .. 

.. 455*713 .... 

304.83» 

Germany ..., 

. 507 .. 

.. 321,372 .... 

*79.097 


Excepting America, the output of the Tyne ex> 
ceeded that of every country; the Wear runs Germany 
hard—295,432 tons as against 321,372—and the 
Tees and Hartlepool are not far behind. It is a 
wonderful record. Unfortunately, it is long since the 
outlook for the shipbnilding industry has been worse 
than at the present time. What with the number of 
esurgo tramps added in the last two or three years to 
the mercantile marine, and the new passenger liners, 
with their great cargo-carrying capacity, the require¬ 
ments of the sea-carrying trade, great as they are, are 
more than supplied. Instead of ordering new steam¬ 
ships, owners are considering the desirability ot 
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laying up a large number of vessels. Material is 
lower, and labour is coming down, but there is a 
sharper falling off in the demand for new vessels, the 
decline being most noticeable in cargo steamers. 
Nor is any early renewal of the demand for these 
steamers probable. 

The Bre 7 k>i>tir Industry ,—In view of coming legis¬ 
lative proposals, and of the importance of an in¬ 
dustry in which careful estimates place the amount 
of capital invested at from a minimum of about 
^200,000,000 to a maximum of about 250,000,000, 
interest attaches to a list of brewery companies, 
compiled by the Statist^ in which their financial 
position is shown. This list is restricted first of all 
to those companies that publish accounts ; secondly, 
to those companies whose share and loan eapital is 
quoted on the London Stock Exchange; and thirdly, 
only to those companies whose combined share and 
loan capital is not less than ;^270,000. In the 

78 companies noticed, there is a total capital of 
nearly /'qo,000,000, or getting on for half the jiro- 
bable total capital invested in the industry. It is 
made up as follows.—Debentures, /r40|h34,q32 ; 
Preference, ;f25,8o4,702; ()rdinaiy, ^23,210,225. 
On this total capital of £.89,655,802, the net profits 
earned have amounted to £‘5,620,149, or a return of 
about 61 per cent, 'fhe average rate of interest on 
the delienture capital is about 4*09 per cent., the 
average rate of dividend paid on the preference capital 
employed is about 4*58 per cent., and the average 
dividend eained on the ordinary capital is a little 
under 12 per cent., the aveiage rate of dividend paid 
being 671 per cent. AVhen it is lemembeied that 
these results are from the pick of the trade, and that 
the return to the investor would be considerably less 
if an average was taken of the whole of the biewing 
industry, it will hardly be thought that it is e.vcessive 
As to whether the spread of tempeiance principles is 
likely to affect adversely the consunijition of alcoholic 
liquors, it tan only be said that the available statistics 
do not enable a decisive opinion to be formed as to 
whether the nation is becoming more temperate. t)f 
late yeai s there has unquestionably been a decline in 
the consumption of beer and spirits. The consump¬ 
tion of beer per capita in 1899 was 32'53 gallons, 
after which there was continuous decline until 1006, 
when it rose to 27*96 as against 27*42 in the 
preceding year. The latest available figures for 
comparison are those to September 30th, 1907, and 
they show that for the twelve months preceding the 
total clearances of beer for home consumption 
amounted to 33,761,903, as against 33,492,245 
barrels for the preceding twelve months. This 
suggests increasing consumption, but then for the 
three months ended September 30th, 1907, the last 
quarter of the comparison, there is a fall of 220 
barrels, as against the consumption in the corre¬ 
sponding quarter of 1906, which may or may not be 
due, or due in part, to the e.xceptionally wet summer 
of 1907. A similar state of things has prevailed 


in the consumption of spirits. There has been 
recovery concurrently wdth the improved industrial 
conditions, but it has not been of sufficient duration 
to establish conclusively the correctness of the con¬ 
tention that the consumption of beer and spirits in 
the United Kingdom is affected rather by the surplus 
available for expenditure on articles of luxury than 
the growth of temperance. 

London as a Distrihuung Centre.^\X would seem 
as if London runs some risk in connection with its 
position as the chief retail distributing centre in the 
Idngdom. It must always command a large share of 
the wholesale trade and has the advantage of fashion¬ 
able prestige. But Manchester has long been the 
head-quarters of the heavy drapery trade and is 
making inroads into other departments. In the case 
of heavy goods it has long been claimed that Man¬ 
chester is a cheaper market than London, not only 
for the textile products of the north of England but 
also for linens. Canadian and United States dry 
goods buyeis are said to show a decided preference 
for Manchester for purchase of domestic goods. The 
larger American buyers each send several representa¬ 
tives regularly to Europe from their various depart¬ 
ments. Australia and the Cape still favour London 
as a buying centre but not to the same extent as 
foimerly owing to the action of north of England, 
Scotch, and to a lesser extent of Irish houses in 
catering direct for the colonial demand. The idea 
that Manchester stands for cotton goods alone is 
gradually being rooted out, the result being that in 
the shipping as in the linen trade London is the loser. 

Lure Insurance —Some interesting figures arc to 
be found in the returns supplied by the various insur¬ 
ance companies for the purpose of apportioning their 
re.spective contributions towards the maintenance of 
the Eire Brigade. The companies are expected to 
contribute on the basis of ^35 pei £1,000,000 of sums 
assured, which makes theii contribution about £‘3(),ooo 
in 1908. The total amount of insurance efi'ected is 
£‘i,026,4()7,68o, exclusive of policies issued by Lloyd’s, 
and of this total the Alliance is ci edited with 
£246,650,333, these figures including policies issued 
by the Law' hire Office, recently acquired by the 
AJIiance. The Sun Eire t)ffice is second on the list 
with I4,357»874, and following close is the Com¬ 
mercial Union wfith £ i t3>607,(jO2, inclusive of the 
amounts coveied by the Union Assurance Society, 
whose business it acquired last year. The Royal 
and the Phiriiix insure £’72,042,530 and ;i’ 66 , 559 »i 99 
respectively, and the London, JLiverpool, and Globe 
£^46,777,104, the North British and Mercantile not 
being very far behind with £*42,540,380. All these 
are tariff offices. The largest of the companies outside 
the tariff’ is responsible foi only £ I3»2I7,43(>, Lloyd’s 
insurance against fire being about the same, 
£‘13,589,906. The Alliance contribution to the Fire 
Brigade this year w'orks out at £8,632 15s. 2d. 
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MEETINGS OF THE SOCIETY. 

Ordinary Meetings. 
Wednesday evenings, at 8 o’clock :— 
January 29.—“ Reform of the Patent Law.” By 
John William Gordon. Sir William Preece, 
K.C.B., F.R-S., Vice-President of the Society, will 
preside. 

February 5.—‘*War Balloons.” By Auguste 

E. Gaudron. The Hon. Charles Stewart 
Rolls will preside. 

February 12. — “ The Application of Science to 
Foundry Work.” By Robert Buchanan, Presi¬ 
dent, Staffordshire Iron and Steel Institute. 

February 19. — “The Law of Treasure Trove.” 
By William Martin, M.A., LL.D. 

F'ebruary 26.—“The Problem of Road Con¬ 
struction, with a View to Present and Future Re¬ 
quirements.” By Prof. H. S. Hele-Shaw, LL.D., 

F. R.S., and Mr. Douglas Mackenzie. Sir John 
Wolfe-Barry, K.C.B., LL.D?, F.R.S., will 
preside. 

March 4. — “ Modern Dairy Practice.” By 
Loudon M. Douglas. 

March ii.— “The Use of Reinforced Concrete 
in Engineering and Architectural Construction in 
America.” By Ernest R. Matthews, F.R.S.E., 
Assoc.M.Inst.C.E. 

March 18.—“ Impressionist Painting : its Genesis 
and Development.” By Wvnford Dew hurst, 
R.B.A 

Indian Section. 

Thursday afternoons, at 4.30 o’clock ;— 
February 13.—“TheNew * Imperial Gazetteerol 
India.’ ” By Richard Burn, I.C.S. (To be read 
by William Foster.) 

Colonial Section. 

Tuesday afternoons, at 4.30 o’clock :— 
January 28. — “The Development of Colonial 
Self-Government in the Nineteenth Century.” By A. 
Bkrriedale Keith, M.A., B.C.L., M.R.A.S., 
of the Colonial Office. The Rt. Hon. Sir Charles 
Wentworth Duke, Bart., M.P., will preside. 

Applied Art Section. 

Tuesday evenings, at 8 o’clock:— 

February 18.—“Banners in Pageantry.” By 
George W. Eve. Walter Crane, R.W.S., will 
preside. 

Cantor Lecture.s. 

Monday evenings, at 8 o’clock :— 

Henry Hardinge Cunynghame, C.B., 
“ The Theory and Practice of Clock Making.” 
Six Lectures. 

Shaw Lectures on Industrial Hygiene. 

February 7.— “The Hygiene of the Pottery 
Trade,” By William Burton, F.C.S., Chaint^an 
of the Joint Committee of Pottery Manufacturers of 
Great Britain. 


MEETINGS FOR THE ENSUING WEEK. 

Monday, Jan. 27 ..SOCIETY OF ARTS, John-strect,. 

Adelphi, W.C., 8 p.m. (Cantor Lecture.) Mr. 
Henry Hardinge Cunynghame, C.H., “ The Theoo’’ 
and Practice of Clock Making.” (Lecture II.) 

East India Association, Caxton-hall. Westminster, 
S.W., 4 p.m- Mr. C. W. Whish, “Some Lessons 
from History on the Problems of Indian Adminis¬ 
tration.” 

Surveyors, 12, (ircat George-street, S.W,, 8 p.m. 
Mr. A. W. Crampton, “ Some Urban Land Pro¬ 
blems.” 

Geographical, University of London, Burlington- 
gardens, W., 8.^ p.m. 

Medical, xz, Chandos-street, W., 8| p.m. 

London Institution, Finsbury-circus, E.C., 5 p.m. 
Mr. A. E. Carey, “ Prehistoric Man on the High¬ 
lands of East Surrey.” 

Tuesday, Jan. 28. SOCIETY OF ARTS, John-street, 
Adelphi, W.C., 4^ p.m. (Colonial Section.) Mr. 
A. Berriodale Iveith, “ Ihe Development of 
Colonial Self-Government in the Nineteenth 
Century.” 

Central Chamber of Agriculture (at the House 01 
iHE .SoriEiY Ol Ah IS. John-street, Adelphi, 
W.C.), n a.m. 

Royal Institution, Albemarle-street, W., } p.m. 
Prof. F. J. Haverfleld, “ Roman Britain {a} Its 
Frontiers and Garrisons.” 

Civil Engineers, 25, Great George-street, S.W., 

8 p.m. i. Sir John W Ottley and Dr. Arthur W. 
Brightmore, “Experimental Imestigatiohs of the 
Stresses in Masonn Dams .subjected to Water 
Pressure.” 2. Messrs. John S. Wilson and William 
Gore, “ Stressf's in I)ams‘ an Experimental In¬ 
vestigation by means of India-rubber Models.” 
3. Mr. Ernest Prescot Hill, “ .Stresses in Masonry 
Dams.” 

Anthropological, 3, Hanover-square, W., 8^ p.m. 
Annual Meeting. 

Horticultural, Vincent-square, Westminster, S.W.r 
3 p.m. 

Wednesday, Jan. 2q. SOCIETY OF ARTS, John-street, 
Adelphi, W.C., 8 p.m. Mr. John William Gordon,. 
“ Reform of the Patent Law.” 

United Service Institute, Whitehall, .S.W’,, 3 p.m. 
Vice-Admiral Sir C. Campbell, “ The Strategical 
Advantages of a .System of Communication by 
Mono-Rail for Rapid Concentration of Armed 
Forces in any Threatened Area.” 

Thursday, Jan jo Royal, Burlington-house, W., 4J p.n*. 
Antiquaries, Burlington-house, W., 8J p.m. 

London Institution, Finsbury-circus, E C., 6 p.m.^ 
Mr. A. J. Windus, “Municipal and Company 
Finance—a Contrast.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Major Martin Hume, “The Story of the Spanish 
Armada.” (Lecture I.) 

Friday, Jan. 31. ..Royal Institution, Albemarle-street, W., 

9 p.m. Prof. Rutherford, “ Recent Researches in 
Radio-Activity.” 

Child Study Society, Parkes Museum, Margaret- 
street, W., 8 p.m. Professor W. A. Baldwin, 
“ Physical Activities as a Basts for Education in 
Home and School.” 

Saturday, Fes. x.... Royal Institution, Albemarle-street, W., 

3 p.ni. Mr. Lionel Cuat. “ Anthony Van Dyck,” 
(Lecture I.) 
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NOTICES. 

ROYAL SOCIETY OF ARTS. 

His Majesty the King, who is Patron of the 
Society, has granted permission to the Society 
to prefix to its title the term “ Royal,” and the 
Society will consequently be known in future 
as the “ Royal Society of Arts.” 

NEXT WEEK. 

Mondav, Fep.klary 3, 8 p.m. (Cantor 
Lecture.) H. H. CrNVNGH \mk, C.B., *‘The 
Theory and Practice of Clock Making.” (Lec¬ 
ture HI.) 

, Ki-jiki \kn 5,8 p.m. (Ordi¬ 
nary Meeting.) A. E. Gal'DRON, “ War 
Balloons.” 

h'KiDAV, h'Ei!KUVk\' 7, 8 p.m. (Shaw Lec¬ 
ture.) WiiiiA.M Hi’RioN, “ The Hygiene of 
tht' Pottery Trade.” 

Further details of the Society’s meetings will 
be found at the end of this number. 

CANTOR LECTURES. 

On Monday evening, 27th instant, Mr. H. 
H. Ci:n\N iiHAME, C.R., delivered the second 
lecture of his course on “ Theory and Practice 
of Clock Making.” 

The lectures will be published in th e Journal 
during the summer recess. 

COLONIAL SECTION. 

Tuesday afternoon, January 28th; The 
Rkuit Ho>i. Sir Charles Wentworth 
DilivK, Bart., M.P., in the chair. 

The paper read was “The Development of 
Colonial Self-Government in the Nineteenth 
Century.” By A. Berriedale Kei th, M.A., 
B.C.L., of the Colonial Office. 

The paper and discussion will be published 
in a future number of the JournaL 


PROCEEDINGS OF THE SOCIETY. 

INDIAN SECTION. 

Thursday afternoon, January 16; Sir 
James Moniemh, K.C.S.l., in the chair. 

The Chairman (Sir James Monteath) said he did 
not think Mr. Lawrence needed much introduction. 
Piobably everyone present knew that he w'as one of 
the ablest members of the Bombay Civil Ser\ice. As 
an executive otTicer in several districts of the province, 
including Sind, Mr. Lawrence had opportunities ot 
studying the agricultural conditions, and he had 
taken special advantage of those opportunities. 
On that account he had been selected to be 
Director of Agriculture when that office assumed 
increased importance and required increased activity. 
During the greater part of the time in which he 
held the appointment, it w'as his (the Chairman^s) 
duty to consider Mr. Lawrence’s reports and pro¬ 
posals, and he also visited from time to time with 
that gentleman some of the farms and institutions 
under his direction, and could vouch foi the intense 
interest, zeal, energy, and abihtv which he devoted to 
the work. It was in the course of Mr. Lawrence’s 
tenure of that office that Lord Curzon’s Government 
found that they had considerable sums of money to 
spaie foi objects of public benefit which had not pre¬ 
viously been adequately piovided for. Lord Curzon 
ver>" wisely determined that measuies tending to the 
improvement of agricultuie had a high claim to a 
share of the suipluses. The detailed arrangements 
for utilising such money allotted to Bombay in carry¬ 
ing on agricultuial research, acquiring further suitable 
areas for experiment and demonstration, teaching 
young men to experiment and to demonstrate, and in 
various other ways calculated to m. ke agriculture 
more efficient, were almost entirely due to Mr. Law¬ 
rence’s initiative. He thought it would be difficult to 
find any one more competent than Mr. Lawrence to 
deal with the subject of Indian agriculture. 

The paper read was— 
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INDIAN AGRICULTURE, 

By Henrv Staveley Lawrence, I.C.S., 

l->irector of Agfrirulture, Bombay. 

There is scarcely any subject, even in the 
wide field that India presents for controversial 
treatment, on which you will find so much 
divergency of opinion and such extreme con¬ 
tradiction of statement as on the subject of 
Indian Agriculture. The excellent Mount- 
stuart Elphinstone, in the standard history 
which he published some seventy years ago, 
wrote: The nature of the soil and climate 

makes agriculture a simple art,” and this view 
is still upheld by those authorities who main¬ 
tain that the Indian peasant knows all that is 
worth knowing about the capabilities of his 
soil and the cultivation of the crops suited 
thereto. 

On the other hand, competent scientific ob¬ 
servers lay stress upon the complex and difl&- 
cult conditions of agriculture in India, point to 
the wonderful improvements which Western 
science has effected in Europe and America 
within the last century, and assert confidently 
that the same principles, when applied to 
India, will promote the efficiency of agricul¬ 
ture in a remarkable degree. This school 
would have us believe that their antagonists, 
eminent though they may be in all other 
branches of human knowledge and practical 
administration, yet have an insufficient ac¬ 
quaintance with the history of agriculture and 
of the progress of science. 

In every country the position of agriculture 
is closely connected with the economic history 
of the people. It would clearly be impossible 
to place before you within the narrow limits of 
an hour’s lecture, a comprehensive account of 
the vast range of subjects which invite discus¬ 
sion ; and I am compelled not only to confine 
myself to a few of the more salient aspects, 
but to treat even these with a wide generality 
of statement. 1 have drawn my illustrations 
chiefly from Western India, to which my per¬ 
sonal experience extends, and since India is a 
continent, every statement must be taken as 
subject to numerous exceptions. 

iNFLrENCE OF CASTE. 

The assumption that agriculture in India is 
a' stationary art, stereotyped in the mould in 
which it was cast thousands of years ago, is a 
common misapprehension. It is no doubt true 
that in early days changes took place slowly. 
If the system established under the laws of 
Manu—whereby all society Ivas divided into 


four sections, the Brahman priests, the Ksha- 
triya warriors, the Vaisya traders and agricul¬ 
turists, and the Sudra menials—secured the 
tradition from father to son of the specialised 
knowledge of agriculture in a distinct caste, 
and represented an advance on the primitive 
methods of nomad barbarism, it neverthe¬ 
less tended, at a time when education was 
confined to Brahmans, to prevent the com¬ 
munication of ideas, and the transference 
of agricultural improvements from one tract 
to another. Ever 3 rthing in India has its 
roots so deep down in the past that this 
old-world system exercises a potent influence 
on the conduct of the people at the present 
day. When we find the great landlords of the 
Brahman and soldier castes holding‘t|i'emselve& 
aloof from the practical administrAtfort of their 
estates, we are reminded that agriculture is 
scarcely mentioned in the voluminous records 
of the sacred books which prescribe the daily 
duties of Brahmans and warriors in minute 
detail. In certain tracts, indeed, the belief is 
current that orthodox Brahmans are not per¬ 
mitted to engage in agriculture. Fortu¬ 
nately, these prejudices are not of universal 
application, and are waning; and where, 
as in parts of Western India, the Brahmans 
were compelled by the increase of their 
numbers to undertake secularised occupations, 
they brought agriculture to a very high pitch 
of perfection. 

This interesting fact deserves a moment's 
digression in view of the criticisms that are 
sometimes heard of the inefficiency of the 
Brahman as a man of business, and the futility 
of seeking his aid in the improvement of agri¬ 
culture. It may be admitted that the Brahman 
will not turn to practical work in the field or 
laboratory except under the pressure of severe 
compulsion ; for he is not only as tenacious 
of his claims to a free maintenance by the 
community as the high-born classes of 
Western Europe, but also honestly reluctant 
to abandon the doctrines of his religion, which 
forbid the acquisition of w^ealth and enjoin 
abstinence and meditation in his closing years. 
The law of self-preservation, however, has 
never appealed to the Brahman in vain. The 
intellectual pliancy which enabled him to 
incorporate animistic beliefs in his philosophy, 
and to undermine the popularity of Buddhism, 
will not fail him in the present crisis. 

There are evident signs that he recognises 
the overpowering constraint of the Material 
Age in which his lot has been thrown—that 
Kali Yuga when the usages and institutes of 
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caste, of order and of rank, will not prevail, 
nor yet the precepts of the triple Veda.*’ As 
a hundred years ago Brahman soldiers took a 
conspicuous share in the conquest of India for 
the East India Company, so now Brahman 
students are preparing to play their part in the 
industrial and agricultural awakening of India. 

To return to the cultivator; the rigid dis¬ 
tinction of castes, and the absence of guid¬ 
ance or control by the superior landlords have 
been the underlying causes of the variations 
in agricultural skill and the irregularity of 
progress exhibited in homogeneous tracts 
throughout the country. But early records, 
if scanty, suffice to show that in spite of all 
obstacles important changes did take place ; 
and in proportion as India has been brought 
more and more closely within the influence 
ol the forces that are binding the world to¬ 
gether in an universal community of com¬ 
merce, the rapidity of these changes has been 
greatly intensified. 

AXt’IKXi A<iklClLllRK. 

Agriculture did not bulk largely in the 
earliest historical account of the trade of India, 
for we read that the Phcenician pilots of the 
fleets of King Solomon brought, from India, 
gold and silver, ivory, apes, and peacocks. 
To the Romans, India furnished diamonds 
and pearls, silk, and spices, such as frankin¬ 
cense, cassia, and cinnamon for funeral cere¬ 
monies and the worship of the gods. In the 
Arab and Mogul period, cotton and sugar¬ 
cane had come to the front; three hundred 
years ago, pepper, spices and indigo aroused 
the rivalry of the Dutch, Portuguese and 
English mercantile companies. A century 
ago, the exports of the East India Company, 
comprised cotton, silk, wool, gum, spices, 
Tndigo, and coffee, and were valued by them 
at million sterling. 

Last year the exports amounted to i,To5 
millions, of which jute and tea—two new 
products discovered in the course of last 
century—accounted for millions and 

millioia$ n^a^ectively; and other chief items 
were QOittoi4£24 millions, rice £12 millions, 
wheat j 66 mUlionfi. 

To the general rule that Hindu (iovernments 
paid little attention to agriculture, one impor¬ 
tant exception must be made. In Southern 
India irrigation was fostered by thejremark- 
able system of tanks or reservoirs for the 
storage of water, and by the construction of 
anicuts in the deltas of the Madras rivers. 
In the dearth of historical memorials of Hindu 


rulers, the origin of these works has been 
forgotten ; but the river canals can only have 
been undertaken by rich and powerful princes, 
while the storage reservoirs were probably 
created by village communities or wealthy 
citizens as acts of charity. In former days it 
was the custom for the local banker to ease 
his conscience, and seek the blessings of pos¬ 
terity by lavish expenditure on the provision of 
water and shadi* for Bic benefit of his village. 
With the modern assumption by the State of 
responsibility for these objects, and the new 
sense of security for the transmission of prop¬ 
erty by inheritance, this custom has fallen into 
abeyance. The motive, however, which in¬ 
spired these benevolences, whether we call it 
public spirit or private charity, is not dead, 
and if it could be brought forth once more into 
active operation, its effect on the promotion of 
agriculture would be incalculable. 

Moil vxf.MEi) VN Period. 

Let us now turn to the period of the Moham- 
m(‘dan domination from the twelfth to the 
seventeenth centuries. 

The Moslem invaders, sweeping over many 
countries, showed a genuine appreciation of 
the good things in each, and carried out a 
most useful interchange of methods and pro¬ 
ducts. From the Euphrates and the Tigris 
they introduced into northern India and the 
Deccan the system of irrigation canals. 
Wherever they went, they either imported or 
improved the cotton-plant and the sugar-cane. 
In considering the claims of the Mogul Em¬ 
perors to fame, we arc apt to regard ex¬ 
clusively their military and administrative 
achievements, the splendour of their court, 
and the magnificence of their architecture ; 
and to overlook the credit they deserve for 
their intelligent patronage of agriculture and 
irrigation. But the great Baber—the contem¬ 
porary of our Henry VIII.- -in his fascinating 
autobiography tells us himself of the interest 
he took in the transference of sugar-cane from 
one tract to another, and in the cultivation 
of fruit orchards; Jehangir again, in his 
memoirs, makes a special mention of the 
introduction of tobacco, although in terms 
of disapproval; and from the records of 
Akbar wc learn of the importation from 
Persia of agricultural experts. It is common 
knowledge that the English administration is 
closely modelled on the Mogul prototype, but 
it is interesting to find a precedent for the 
latest creation of English genius, the Depart¬ 
ment of Agriculture: and it is even possible 
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that if success is to be attained in the experi¬ 
ments now in progress for the cultivation in 
Sind and the Western Punjab of Persian dates 
we may have to send to Persia for the lineal 
descendants of Akbar’s scientific gardeners. 

It is wholly unnecessary for me to remind 
you of the royal encouragement to agriculture 
in this country, but in India his gracious 
Majesty’s example does not as yet find many 
imitators. In Hindu States the ethics of rule 
do not inculcate this duty, and in Moham¬ 
medan States the teaching of the Koran that 
agriculture is of divine origin receives scanty 
recognition. It is true that when his Majesty 
as Prince of Wales founded the Imperial Insti¬ 
tute for the development of agriculture through¬ 
out the Empire liberal donations were obtained 
from India, but we hear little in India of the 
practical interest and sympathy of native rulers 
such as is manifested by his Majesty in his 
constant attendance at and participation in 
agricultural shows, and his patronage of such 
enterprises as the British Cotton Growing 
Association. 

Cotton. 

From the earliest ages cotton has been one 
of the chief products of India, and some 
account of its history will not be inappropriate 
here. We need not go back further than the 
time of Alexander the Great whose admiral, 
Nearchus, wrote of the ** fleeces that grow on 
the trees in India,” and we know’ now from the 
researches of Sir G. Watt and other eminent 
scientists how accurate his description was, 
for in those days cotton was grown not as an 
annual plant but as a perennial tree. There 
is little doubt also that the outturn of these 
fleeces was exceedingly scanty, and was held 
in very high estimation. Thus, in China a 
cotton robe was one of the most valued possess¬ 
ions of the Emperor, and in India the Brah¬ 
mans selected cotton to form the sacred cord 
of their caste, while they allotted hemp to the 
soldier and wool to the trader. To this day 
the sacred cord of the orthodox Brahman is 
taken from the Dev Kapas tree, the Holy 
Cotton Tree, which is grown as a perennial 
in gardens. 

It is probable that it was during the 
Mohammedan period that the most important 
discovery was made that the cultivation of 
cotton as an annual plant rendered it possible 
to obtain a far larger crop of iint, to refresh 
the soil by rotations, and to preserve the tree 
against the insect pests to wrhich it is 
peculiarly liable. 


The Mohammedans also carried the know’- 
ledge of cotton cultivation from India to the 
Mediterranean and to Spain ; and it was from 
the Levant that the first supplies of cotton 
came to make Manchester the emporium of 
the cotton trade in the early days 6 t the 
Stuarts. 

At the same time the cultivation of the plant 
was begun in the United States from seed 
obtained both from the I<.evant and from the 
West Indies, though 150 years were to elapse 
before the States seriously set themselves to 
export cotton to England. As soon as the 
East India Company found themselves free 
from the danger of annihilation in the wars of 
the eighteenth century, they turned their 
attention to the improvement of the cotton 
trade. In 1788 consignments of superior seed 
were imported and distributed throughout the 
peninsula; and steps were taken to compress 
and pack the cotton in bales. A few years 
later bounties were ofEered for improved samples 
of cotton. In 1813 the first American cotton 
expert was despatched to India, and took 
with him a number of New Orleans saw- 
gins. In 1816 the export of cotton was 
encouraged by exemption from all the internal 
and export duties then levied on the transport 
of produce in and! from Indiia. Tariff 
Reformers are, no doubt, aware that between 
1803 and 1831 preferential rates of import duty 
were levied in England, which in the latter 
year represented 4d. per cwt. on cotton from 
British possessions, and 5s. lod. on foreign 
cotton. 

Betw’een 1816 and 1840 various measures were 
taken; bounties were given for certain quali¬ 
ties of cotton; seed w’as introduced from all 
parts of the world, and attempts vrere made to 
improve the native methods of cleaning the 
cotton. 

In 1840, ten American planters were brought 
to India, and wqre placed in charge of experi¬ 
mental farms in all the three Presidencies. 
Their experiments were e.xtended over a period 
often years, but it was found impossible to 
acclimatise American cotton to Indian condi¬ 
tions except in a small corner of the Dharwar 
district in Bombay. 

After the cotton famine of the American 
Civil War many of these measures were 
repeated, but once more without success. 

Economic Progress. 

This summary may serve to show that the 
cotton problem is not so easy of solution aa- 
enthusiasts at home are inclined to imagine,. 
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and that the Government of India are not open 
to the reproach sometimes levelled at them of 
indifference to the cotton interest. A long 
course of disappointing failures led by painful 
steps to the adoption of a sound policy of 
economic progress. It was at length realised 
that the first need of the country was facility 
of transport, and the provision of organised 
agricultural enquiry based on the co-operation 
of the people. In the first half of the last 
century there was no co-ordination in the 
expenm(mts made in different regions ; it is 
true that success was attained with such 
products as tea, indigo, and coffee, which 
offered a favourable field for European enter¬ 
prise in suitable climatic conditions, but 
Government possessed no skilled agricul¬ 
tural advisers to investigate and ad¬ 
vance the cultivation of the staple crops. 
Sometimes, as in the case of cotton, the 
measures adopted met with active opposition 
from the people, who saw no advantage in 
growing the superior quality of lint. The 
cotton exports of those days were barely five 
per cent, of the total produce, and the inferior 
fibre not only was suitable for the internal 
consumption of India, but commanded an 
equal price, and was more secure in outturn. 
Whatever the reasons may have been, it was 
reported that in many places the native capi¬ 
talists employed men to go out at night and 
root up the American seedlings in the experi¬ 
mental farms. 

Up to 1850 the East India Company had 
paid little attention to roads, canals, or other 
public works. The Court of Directors stated 
that their average annual expenditure on all 
public works in India was about a quarter of a 
million sterling. An urgent demand sprang 
up for the construction of roads and railways. 
The railway mania in England was at its 
height, and the English commercial com¬ 
munity raged with indignation against the 
apathy of the Indian Government. Those 
critics who complain now of the insufficiency 
of an annual Budget of ;^io,000,000 for the 
extension and equipment of railways would 
find consolation and support in reading the 
remarks of their predecessors, when it took 
fifteen years of negotiation to build the first 
fifteen miles of railway from Bombay to 
Thana. 

The famines that occurred then were as 
terrible in their results as those that preceded 
the establishment of British rule. In a petition 
presented to the House of Lords in 1853, we 
read: 


“ P'amines occur decennially, some of which, within 
our time, have swept their millions away. . . . The 
living preyed upon the dead; mothers devoured their 
children, and the human imagination could scarcely 
picture the scenes of horror that pervaded the land. 
In twenty months’ time 1,500,000 people must have 
died of hunger or of its immediate consequences. 
The direct pecuniary loss occasioned to Government 
by this single visitation exceeded ;^5,000,000 sterling, 
a sum which would have gone far to avert the calamity 
had it been expended in constructing thoroughfares to 
connect the interior with the sea coast, or districts 
where scarcity prevailed with those where human food 
was to be had in abundance.” 

The strong arm of the English administra¬ 
tion has within the space of half a century 
banished these horrors into the abyss of 
oblivion, but it is well for us occasionally to 
reflect on the methods by which this humani¬ 
tarian resolution has been accomplished and 
the fundamental conditions of its maintenance. 

During this period of unbroken internal 
peace, the energies of the Government have 
been devoted to the prosecution of railways, 
roads, irrigation canals, and education—the 
four requisites which are equally essential to 
preservation from famine and the economic 
and agricultural development of the country. 

At a cost of some ^(^250 million sterling, 
over 30,000 miles of railway have been 
constructed, of which two-thirds are the 
property of the State; metalled roads cover 
37,000 miles, and unmetalled roads some 
140,000 miles, and the annual expenditure 
on their extension and upkeep, approxi¬ 
mates ;^3,ooo,ooo. In irrigation works, the 
capital expenditure up to date amounts to 
;^30,ooo,ooo, and 43,000 miles of canals and 
distributaries irrigate an area of 16 million 
acres. Incidentally, 1 may observe that the 
State assets in the form of railways and canals 
represent three-fourths of the whole public 
debt of the country. 

The policy thus steadily pursued has trans¬ 
formed the agricultural economy of whole pro¬ 
vinces. I will mention a few instances only. 
When visitations of famine occur now, the 
people are spared the ultimate calamity 
of the absence of supplies of food. The 
network of adjacent railways brings an 
ample provision of grain into the afflicted area; 
when all hope of a harvest is at an end, and 
the labourer and small peasant can no longer 
find employment in the barren fields, they are 
secure of subsistence by labouring on the relief 
works organised by the State. Let me dlustrate 
the result of this change. In the famine of 
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1876-7^ a corner of the district of Bijapur was 
cut off from the railway by 150 miles of difficult 
country; grain was scarcely obtainable, the 
people fled in all directions, and out of an area 
of 360,000 acres 60,000 acres were utterly aban¬ 
doned in the following years, the owners either 
having died or having been reduced to the class 
of landless labourers. Thirty years later when 
a railway traversed this district the same tract 
was smitten by an equally severe drought 
but not a single acre fell out of occupation- 
No impediment to agriculture was comparable 
to the devastation caused by famine when 
villages were deserted and fields lay w'aste 
and untilled ; and the protection conferred on 
the cultivator by the railway was the first 
step to the improvement of agriculture. 

It is difficult for us now to imagine the days 
when the greater part of British India possessed 
no roads that would allow of the employment 
of carts; yet such was the case fifty years ago, 
when except where navigable rivers provided 
a waterway, the whole merchandise of India 
was conveyed on pack‘bullocks, or baggage- 
camels. Let us consider the cotton of 
Berar and the Central Provinces. Bullocks 
carrying loads of a couple of hundredweight of 
cotton, used to march the whole of the four 
hundred miles to Bombay through districts 
where the animals suffered from drought, and 
through hills where robbers pillaged the cotton. 
We can realise that the cultivator did not grow 
rich on his share of the price finally obtained. 
Even after the American war had raised the 
price over two shillings to the pound, the 
exports of these provinces amounted only to 
270,000 bales, while in 1905, with a price of 
4id. per lb., the exports had increased by 
900,000 bales, and the cultivation by 3,000,000 
acres. Of changes in the methods of production 
no record is available, but the statistics show 
that an acre of cotton represented an export of 
60 lbs. of lint in 1866 and of 100 lbs. in 1905, and, 
however little reliance wc may be disposed to 
place in statistics, there are clear indications 
that a great advance in agricultural efficiency 
coincided with the development due to the 
construction of roads and railways. 

To the results of irrigation I will refer later 
on, but here as an instance of an important 
change, I would quote the production of wheat 
on areas which have been reclaimed from the 
desert in the Punjab and Sind. Ten years ago 
India was not recognised as a source of supply 
for wheat for Europe ; three years ago she ex- 
pprtedover 2,000,000 tons, almok wholly the 
produce of the irrigation canals, and furnished 


this country with a quarter of her total provision 
of wheat. 

Establishment of Department of 
Agriculture. 

If this retrospect proves the fallacy of the 
view that Indian agriculture is, or has ever 
been, in a condition of unprogressive immuta¬ 
bility, it remains to consider the responsibility 
of the State in regard to the guidance and 
encouragement of its progress, the machinery 
of the new Department of Agriculture, the 
programme of its work, and its prospect of 
success. 

The arguments which are used in this coun¬ 
try against State action, and which appear 
even here to be losing their influence on public 
opinion, are not equally applicable to India. 
The classes which possess wealth or landed 
estates are divorced by sentiment and tradition 
from the pursuit of agriculture, and the State 
is face to face with a vast peasant tenantry 
who are debarred by their ignorance from any 
knowledge of agricultural developments out¬ 
side their village, and by their poverty from 
risking the smallest loss in new experiments. 

Further, in a country W’here the land is 
nationalised, and the State draws one-third of 
its revenues from the national rental, it is 
peculiarly incumbent on the State to discharge 
functions which in a different economy may be 
regarded as the sphere of the private land- 
owner. 

This is, indeed, no new doctrine, though 
circumstances have conspired to postpone to 
the present time effective measures towards 
its realisation. 

In 1854 the Court of Directors in the famous 
despatch which established higher education 
in India stated their opinion that ‘ ‘ there was 
no single advantage that could be afforded 
to the vast rural population of India that 
would equal the introduction of an improved 
system of agriculture.’* 

In 1870 the Government of Lord Mayo estab¬ 
lished a department of Revenue and Agricul¬ 
ture in the belief that Indian agriculture was 
“ susceptible of almost indefinite improve¬ 
ment.** 

The Department was abolished nine years 
later owing to financial pressure, but was 
re-established by Lord Ripon, in 1884, 
with the object of “ maintaining agricultural 
operations at the highest attainable stan¬ 
dard of efficiency.** In pursuance of the 
instructions then laid down, valuable work 
was done in the preliminary study of agri- 



Jauua.y 31, 1908. JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


251 


cultural conditions, the collection of sta¬ 
tistics, the ort^anisation of a system of agri¬ 
cultural credit, and in several provinces the 
investigation of the relations of landlord and 
tenant, with a view to the protection of tenants 
against rack-renting ; but it was not until 1902 
when J.ord Curzon applied himself to the pro¬ 
blem that a body of scientific workers was ap¬ 
pointed to the Department. 

This staff has necessarily been recruited 
from European scientists, for education in 
India has not hitherto included a knowledge of 
the sciences subsidiary to agriculture, such as 
agricultural chemistry and agricultural botany, 
mycology and entomology ; but though the 
direction must remain for a considerable period 
of time in I'^uropean hands, the discovery and 
application of improvements must depend on 
the cooperation of the natives of the soil, and 
the first step to progress is recognised to be 
the establishment of Colleges of Agriculture in 
all the chief provinces. 

A(;ki( I'LiiRAL EnrrAiiON. 

It is true that four agricultural institutions 
were in existence at the time, but all were, 
broadly speaking, inefficient. At Poona, five 
students picked up such fragments of informa¬ 
tion as a single officer, whose work extended 
over the Presidency of Bombay, could find 
time to give them. At Saidapet, in Madras, 
there was a similar course of instruction, con¬ 
ducted as at Poona, in English. At Cawn- 
pore and Nagpur, courses were held in the 
vernacular languages, and teachers were re¬ 
cruited from the Poona and Saidapet institu- 
tionsf Now new colleges have been estab¬ 
lished at Lyallpur in the Punjab, Bhagalpur m 
Bengal and Coimbatore in Madras ; Saidapet 
has been abolished ; Cawnpore and Nagpur 
have converted their curriculum into English ; 
and Poona has been expanded and improved. 
I am not acquainted with the details of the 
changes elsewhere than at Poona ; but all the 
institutions follow the same model and at Poona 
there are now three full-time European pro¬ 
fessors of agriculture, chemistry, and botany, 
wdth Indian assistants in these branches and 
in entomology and veterinary science. For 
the present, work is being conducted on tem¬ 
porary premises, but an estate of 160 acres has 
been purchased on which the college is in 
course of construction with a full equipment 
of laboratories and lecture-rooms, to be followed 
shortly by residential quarters for the professors 
and 200 students. Great stress is laid on 
practical work in the field, and Poona is well 


furnished with opportunities. A home farm of 
fifty acres is attached to the college ; a dairy 
farm of similar size is adjacent; within three 
miles there are 100 acres of botanical gardens, 
and eight miles distant the sugar-cane experi¬ 
mental farm at Manjhri. Students join about 
the age of seventeen, when they have passed 
the previous examination; that is, w'hen they 
have taken the first year’s course leading to 
the arts degree at the university, and have thus 
received a fair general education and acquired 
a good working knowledge of English. The 
college course extends over three years, after 
which the candidates selected for the Depart¬ 
ment of Agriculture spend a further period of 
probation in practical duties on the experi¬ 
mental farms. In a few exceptional cases men 
have been sent on to Cambridge to fit them¬ 
selves for appointment to the higher posts in 
the new provincial service. 

Fears were expressed that an agricultural 
training would have no attraction for the edu¬ 
cated youth of Bombay, and that the college 
would stand empty. So far these fears have 
been falsified. Where some years rago there 
w^ere five students, there are now 95. The 
popularity of the new college is not solely due 
to the awakening of an interest in agriculture 
throughout the country ; although indications 
of such a movement are not wanting, the 
field of private employment is as yet restricted. 
For the most part the students desire Govern¬ 
ment service either in the agricultural or 
revenue departments; and the latter has 
recently been thrown open to them by the 
Government of Bombay in the belief that an 
agricultural training can be as truly educative 
as a literary training, and that habits of 
scientific observation cannot fail to be bene¬ 
ficial to officers whose duties bring them at 
every turn into contact with village life. 

The view was also put forward that in order 
to bring the college within the reach of the 
agricultural classes, instruction should be 
imparted in a vernacular language and not 
in English. The old controversies die hard; 
the arguments with which Lord Macaulay 
demolished his adversaries in 1835 are equally 
valid to-day; while in the Bombay Presidency 
where five distinct vernacular languages are 
spoken, English is the only possible lingua 
franca* Moreover, English education has so 
pervaded this Presidency that it is no longer 
the monopoly of the professional classes ; and 
as a matter of fact, of the Poona students, the 
majority had hereditary associations with the 
possession of land. 
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Organisation. 

The new policy demands a considerable in¬ 
crease of expenditure. In the Bombay Presi¬ 
dency in place of an annual Budget of ;^3,ooo, 
which was chiefly devoted to the tabulation of 
agricultural statistics, there is now a Budget 
of ;^^35,ooo. I have not access to the figures 
in other provinces, but an estimate of an in¬ 
crease for all India from ;^io,ooo to ;^2oo,ooo 
would not be far from the mark. When the 
schemes lor the creation of the Department 
were laid before the Legislative Councils of the 
Government of India and of all the provinces, 
no adverse criticism was heard from any 
quarter. No projects, not even proposals for the 
remission of taxation, have ever been greeted 
with greater unanimity of approval from the 
representatives of Indian public opinion, and, 
indeed, if we compare the allotment with the 
size of the country, or the scope of the 
operations of the department, it ceases to 
appear extravagantly liberal. Our American 
friends, who spend ;62,300,000 a year on their 
department, and are satisfied that they get 
their full value for their money, w^ould regard it 
as a very humble beginning. 

The organisation of the department is as 
follows:—^At the head stands the Inspector- 
General of Agriculture to the Government of 
India; whose functions are to advise that 
Government on all agricultural questions, to 
superintend the work of the Research Institute, 
established at Pusa, in Bengal, and to observe 
the operations of the several provincial depart¬ 
ments, with a view to their co-ordination. 

The Research Institute, at Pusa, is an¬ 
nounced to be primarily concerned with “the 
solution of the fundamental problems of tropical 
agriculture.*’ The staff comprises European 
scientists in agricultural chemistry and 
botany, entomology, horticulture, mycology, 
and plant physiology; and a number of native 
assistants in these sciences. 

Each local Government has a separate pro¬ 
vincial department in the charge of a Director 
appointed from the Indian Civil Service, who 
advises his Government, administers the de¬ 
partment, and keeps it in touch with the 
officers of the revenue, forest, irrigation, and 
other cognate departments and—most im¬ 
portant of all—interprets its work to the land- 
owner and the cultivator. 

Under the Director there is the educational 
work of the College of Agriculture and the 
executive work of the experimental stations. 
For the letter purpose the province is divided 
into two or more circles, each under the 


supervision of a European agricultural expert, 
styled the Deputy - Director, This officer 
studies the crops of chief importance in his 
circle, and the local conditions and methods. 
In the botanical and chemical problems in¬ 
volved he has the assistance of the professors 
of the college. His programme of experiments 
is drawn up in consultation with them and is 
annually subjected to criticism by the Board of 
Agriculture. This Board includes the whole 
agricultural staff of India, and meets in con¬ 
ference once a year ; by the interchange of in¬ 
formation and criticism it is hoped to secure 
continuity in the experiments and to avoid 
unnecessary duplication and repetition of 
enquiries. 

In the Bombay Presidency, where five years 
ago there were three experimental stations, 
there are now thirteen. Each is in charge of 
a native officer of good education w’ho has 
been specially trained in the department. 
Two of the farms, which are intended to serve 
as seed farms for the distribution of selected 
seed of cotton and millet, have areas of over 
200 acres; the rest vary in size from 20 to 75 
acres. 

ADMlNISrRAITON. 

Up to date the work of the dt'partment has 
been chiefly, in the most literal sense, pre¬ 
liminary spade work; the preparation of the 
farms for experiments. The impatient re¬ 
former who seeks for revolutions in India will 
meet with disappointment in Indian agricul¬ 
ture as in other fields of activity. Some 
advocate the establishment of agricultural 
associations in every district, and demand, as 
is the way of the East, that (rovernment 
should finance their operations; others sug¬ 
gest that to every school there should be 
attached a farm or garden, not merely as a 
useful guide to Nature-study, but for the 
demonstration of new crops and methods. 
Such measures would throw open the door to 
lavish waste of money, and in many cases 
prove wholly mischievous. 

The difficulty of securing the judicious 
treatment of a new plant or method can be 
appreciated by all who have tried to introduce 
an exotic into their gardens under the care of 
an old-fashioned gardener, but where the 
problem comprehends also the application of 
an untried fertiliser, and the minute compari¬ 
son of the cost of each operation, from the 
preparation of the soil to the marketing of the 
produce, the disasters which attend on the 
ignorance or carelessness of an untrained 
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tstaff are many times multiplied. An error in 
the management may destroy the result of the 
experiment, and an error in elaborate calcula- 
don of the costs may place an improvement 
beyond the reach of the small cultivator. And 
the capacity of the small cultivator is the stan¬ 
dard by which almost all improvements in India 
must be regulated. It is futile, for instance, 
to preach to him the advantages of deep 
ploughing in tracts where his cattle are too 
small and weak to draw a heavy plough, or 
where he cannot afford to buy an iron plough 
or keep it in repair. 

It is of the tirst importance then that the 
experimental stations should be equipped with 
an efficient staff, and that the results of their 
experiments should command absolute con¬ 
fidence. When improvements have been dis¬ 
covered the next question is how to procure 
their adoption by the cultivator. Various 
methods are favoured in the several provinces. 
Some issue agricultural journals ; others sup¬ 
ply matter to the native press ; in some pro¬ 
vinces agricultural associations have been 
established m large numbers, under official 
inspiration ; in others a more cautious pro¬ 
cedure is adopted, and it is proposed to post¬ 
pone the development of associations, until the 
department is in a position to afford them the 
assistance of trained officers. Other measuies 
taken are: the encouragement of agricultural 
shows ; the cultivation of demonstration plots 
in selected villages ; the conduct of excursions 
of villagers from outlying tracts of similar 
character to the experimental farm ; and the 
despatch of itinerant inspectors to lecture and 
to demonstrate in distant villages. 

Illustrations of the various methods adopted 
could be given from the valuable work done in 
Madras on sugar-cane and groundnut; in the 
United Provinces on wheat; in the Central 
Provinces on cotton; but I will confine myself 
to a few instances which came under my per¬ 
sonal notice in Bombay. 

The sugar-cane cultivation at Poona is of 
the highest character in India, and will bear 
comparison even with the cultivation of 
Mauritius, While in Upper India the average 
outturn of raw sugar is about i] tons per 
acre, in Poona, with the aid of ample irrigation 
and supplies of manure as much as six tons 
have been obtained, and an outlay of £20 per 
acre on fertilisers has brought in an equal sum 
of net profit. A discovery of far-reaching 
importance has here been made that oil-cakes 
will supply the nitrogen required for this crop 
at the cheapest possible rate. 


Parties of cultivators from the canal districts 
of the Deccan have been taken to see these 
results, and the keenness of their interest was 
evinced by the severe cross-examination to/ 
which they subjected the farm staff in regard 
to all the methods and manures employed. 

Again, at Dharwar, though the farm has 
only been started three years, a useful local 
improvement has been shown to the people. 
The tract is infested with a deep-rooted grass 
weed which could only be kept in check by 
the expensive process of hand-digging. It 
was demonstrated that an iron plough could 
clean the fields at a fraction of the expense, 
and could be drawn by the local oxen. Large 
landholders came from all parts of the district 
to see the tests, and being satisfied of the 
economy, purchased a number of the ploughs. 

On the Deccan canals, where the experi¬ 
ence of the Poona Farm enables definite 
recommendafions to be made with confidence, 
itinerant inspectors have been sent out to tour, 
with instructions to warn the villagers of 
the dangers of over-irrigation and water- 
logging ; and to advise them as to the 
manuring of sugar-cane. These tours proved 
a great success in attracting the interest of the 
best classes of cultivators, but so far only two 
men could be spared for the work. It is essen¬ 
tial that such men, if they are to overcome the 
distrust and scepticism of the villager, should 
be tactful and experienced, and have a thorough 
working knowledge of their business. The 
premature despatch of inefficient youths on 
this duty would only bring the department and 
all its works into derision, such as w’as excited 
some time ago by a circular issued by an 
amateur agricultural association, in which 
farmers were recommended to fertilise their 
fields by killing mad dogs and burying their 
carcases. 

Past experience has proved the danger of 
the recommendation of untested improvements. 
During one famine large quantities of carrot 
seed were imported, as a sure and rapid source 
of food; the precious remnant of moisture in 
the river beds was exhausted in a vain 
attempt to grow carrots, where the indige¬ 
nous millet would have given invaluable re¬ 
lief. Drought-resisting tapioca cuttings have 
been imported from the West Indies, where 
no drought is known comparable to an 
Indian drought, in ignorance of the fact 
that tapioca abounded in India; drought- 
resisting grasses from Australia have been 
widely distributed and have beer found to 
grow with success only on the margin of 
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running streams; windmills have been im¬ 
ported in numbers in tracts where the wind 
was cither excessive or too capricious for 
utilisation; and the failures of foreign ma¬ 
chinery have been innumerable. 

These cases exemplify the negative benefits 
that may be expected from the new depart¬ 
ment. It is something gained to have a safe¬ 
guard against the commission of such errors 
in future. From the same point of view the 
Bombay Government require every officer of 
the Indian Civil Service in their employ to 
study the elementary problems of Indian agri¬ 
culture during a short course at Poona. The 
knowledge thus acquired will not create an 
agricultural expert, but will enable the officer 
to avoid egregious mistakes, to win the confi¬ 
dence of the people by an intelligent sympathy 
with their difficulties, and to act as a link 
between them and the department. 

From these dry administrative details let us 
turn to the chief products of India and take a 
brief survey of some of the questions under 
investigation. The department are somewhat 
bewildered with the multitude of problems 
pressed upon their attention, and are fortunate 
that in seeking to concentrate their efforts on 
definite points of the greatest urgency they 
have the support of the Royal Society here in 
London, who have most generously placed their 
advice and assistance at the service of the 
Government of India. Cloves and nutmegs 
have their own allurement for the specialist, 
but sugar and wheat are of greater importance 
to the country. If we are to view these con¬ 
flicting interests in their proper perspective, a 
few statistics are indispensable, but as some 
apology for their introduction let me assure 
you that they are mere approximations and 
have no claim to precise accuracy. 

Sugar. 

We will take sugar first, for not only is it the 
typical product of India from the dawn of 
history, but it presents to-day every variety of 
unsolved problem for scientific enquiry. 

India is the undisputed parent of the sugar¬ 
cane cultivation of the world. The Greeks 
mention with astonishment how they saw 
honey made by the hands of men ; the Arabs 
carried it to the Mediterranean and Spain, 
and at the famous College of Natural Sciences, 
at Jundisapur, invented the art of sugar re¬ 
fining. Until the fourteenth century, in this 
/country, we knew no source of sweetness other 
than honey, and the first recorded imports of 
sugar took place in 1319, when fifty tons were 
received frodi Venice, and were sold at the 


price of is. gd. per lb., or the equivalent of 
21 shillings of our present currency. 

In former days, India exported sugar ; now 
she imports, roughly, a quarter million tons of 
refined sugar, valued at about million ster¬ 
ling. The demand w'hich has arisen for re¬ 
fined, in place of unrefined sugar, cannot as 
yet be supplied by sugar factories in India. 
Sugar and sweetmeats are the Indian equiva¬ 
lent for the English glass of beer, and con¬ 
sumption increases with prosperity. It is satis¬ 
factory to note that the output of raw sugar is 
still twenty times as great as these imports, 
that the price has not been reduced by foreign 
competition, and that in those British provinces 
where alone comparison is possible, the 
statistics show no decrease in the yield. 

There is no crop regarding the cultivation, 
harvesting, and manufacture of which agricul¬ 
turists, European and native alike, have so 
little certain knowledge. The number of varie¬ 
ties with distinct characteristics is very great: 
some require ample irrigation and contain a 
high percentage of sugar; others will grow 
with a minimum of moisture, but give a re¬ 
duced outturn; others, again, arc preferred 
for the hard fibre which resists the attacks of 
jackals and wild boar. The entomologist 
studies devices for circumventing the white 
ant and the sugar-borer pest; the mycologist 
investigates the red-rot fungus {Collefro- 
chicum falcatitm ); while the chemist is re¬ 
quired not only to advise on the comparative 
value of fertilisers, but also to determine the 
period of ripening, and the sugar content of 
different varieties. If sugar is to be refined, 
the aid of the chemist is also required in the 
further processes. 

In all these matters much work has already 
been done, but much more remains. Though 
canes have been imported from all sugar- 
producing countries, the distribution to each 
tract of the variety best suited to its conditions 
is far from settled. A great impediment to 
the industry is the inefficiency of the mill for 
expressing the juice ; in the United Provinces, 
where thorough experiments have been made 
to reduce the cost of the native methods of 
treatment, the conclusion is that the establish¬ 
ment by private enterprise of agencies for the 
sale, hire, and maintenance in good repair of 
cane-mills, boiling-pans, and centrifugals is 
the greatest need of the industry. 

Wheat. 

Wheat covers an area in British India of 
some 25 million acres, and has an outturn of 
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some 7 million tons, and a value of ^42 million 
sterling. 

The varieties cultivated are exceedingly 
numerous and differ greatly in quality. Many 
spasmodic attempts have been made to extend 
the cultivation of the superior soft varieties but 
with little success, for they either refuse to 
grow or deteriorate rapidly. The yield is esti¬ 
mated to average 5 cwt. or 9 bushels per acre 
—an outturn similar to that recorded in Eng¬ 
land 500 years ago—but with Irrigation and 
manure it rises to 15 cwt. 

Tn certain tracts where cloudy weather is apt 
to induce rust, only the inferior varieties which 
are resistant to this disease can be grown. 
Hopes are entertained that by hybridisation 
varieties may be obtained which will combine 
this resistant power with a superior quality of 
grain ; and systematic investigation is being 
conducted to ascertain by selection the most 
profitable variety adapted to each soil and 
climate. 

Ji IE. 

Jute has recently come into the front rank of 
Indian industries. 'J'he great increase in the 
demand for fibres has doubled its price in the 
last five years, with the result that the area 
cultivated has risen in that period from two to 
three million acres, and the crop in 1906 was 
estimated to be worth millions sterling. 

A hundred years ago it was an unknown 
commodity to the markets of the world, and 
was only used as the material for the coarse 
sackcloth w'orn by the peasants of Bengal. 

The cultivation is still restricted to the 
provinc es of Bengal and Assam, but efforts 
arc being made to introduce it to other pro¬ 
vinces. A survey has just bec^n made of all 
tracts in India which appear to be suitable 
to the crop, and skilled cultivators from 
Bengal were despatched to conduct experi¬ 
ments on the agricultural stations. In its 
original home jute ripens in three to four 
months with a rainfall of thirty to forty inches 
and a soil of sandy loam. It may be sown in 
March, April, or May, and harvested in July 
and August. Some sixty varieties are known 
to Bengal, and several alternative roads to 
success offer themselves for investigation. 
Areas may be found with climatic conditions 
similar to those prevailing in Bengal; irriga¬ 
tion from canals may prove an efficient sub¬ 
stitute for rainfall; or varieties may be dis¬ 
covered which will adapt themselves to differ¬ 
ent soil and scantier moisture. The large 
outturn and high value of the crop is an 


incentive to perseverance in these researches, 
for while cotton on an average will yield less 
than a cwt. of lint to the acre, worth, say, a 
couple of pounds, jute will produce 10 cwt. of 
fibre worth about 12 pounds. 

COJ ION. 

To turn once more to cotton. The statistics 
tell us that if we include Native States, cotton 
covers an area of 2C million acres, and pro¬ 
duces about 4 million bales, of an approximate 
value of £2^0 million. Very little of this comes 
to England (about 100,000 bales, w’orth £'1 
million); and since the w^hole of the rest of the 
British Empire produces less than 20,000 
bales, Lancashire pays some ^^52 million 
sterling annually to foreign countries for its 
supplies. 

There are bold men who assert that it is 
proved by the Indian hand-loom weavers of 
Dacca that Indian lint is capable to-day of 
weaving the finest qualities of cloth—and this 
not from a vanished species of tree cotton as 
an exploded myth used to declare, biif from 
the ordinary coarse Bengal staple and that 
great discoveries are yet possible in the region 
of electricity and humidity to adapt modern 
machinery to the use of short staples. Cer¬ 
tain it is that during the American Civil War, 
when Lancashire was starving for the want of 
6 million cwt. of American cotton, India came 
to the rescue and succeeded in increasing the 
exports to Lancashire by 5 million cwt. 

Bombay, the Central Provinces, and Berar 
contain three-fourths of the cotton area. The 
better classes of cotton require a longer period 
of growth than the brief seasons of rainfall in 
India permit. Except where the soils are 
extraordinarily retentive of moisture, length of 
staple depends chiefly on the dates when the 
monsoon begins and ends. Thus the Khan- 
desh cottons which are sown in June and 
harvested in October have a staple of about 
half-an-inch ; the cottons in Broach and 
Dharwar sown in August and harvested in 
March, have a staple of three-fourths of an 
inch, and are 30 per cent, moie valuable. 

The failure of the constant efforts to intro¬ 
duce American and Egyptian varieties, which 
flourish most favourably with a season of 
growth extending up to eight months, resulted 
dn most cases from the want of suflicient mois- 
•ture in the soil for this length of time. In 
-'*Upper India a further difliculty was added in 
the injury caused by the frosts, which are liable 
to occur in December and January. Thus in 
that region nature appears to demand that 
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these plants, if grown at all, shall be grown 
between February and November. 

This important conclusion was grasped by 
an officer of the Bombay Department of Agri¬ 
culture w'ho had studied the cultivation of 
Egyptian cotton in Egypt, and has led to the 
successful introduction of this valuable variety 
into Sind. 

Sind closely resembles Egypt in almost 
every point. It is practically rainless, and 
derives its life from the Indus as Egypt from 
the Nile ; in area of cultivation it is rapidly 
increasing, and may before long rival Egypt. 
Until recently all cultivation has depended on 
the inundation canals, which fill with water 
only when the snows in the Himalayas begm 
to melt in May, and which dry up with the 
cessation of the flood in October. With this 
brief season the Sindhi peasant has been com¬ 
pelled to grow a cotton which comes rapidly 
to maturity and necessarily possesses a short 
staple. Within the last few years the skill of 
the engineer has supplied two of the chief 
canals in Sind with a perennial flow of water, 
and has revolutionised the agricultural condi¬ 
tions on 700,000 acres, or one-fifth of the pro¬ 
vince ; and yet more magnificent projects are 
under consideration. 

In March, 1904, the department planted 20 
acres of Egyptian cotton, and in November 
obtained an excellent yield both in outturn 
and quality. In 1905, 500 bales were produced 
by native landholders; in 1906 and 1907 
this quantity was doubled. The experiment 
has been seriously checked by an unpre¬ 
cedented attack of boll-worm, which damaged 
the indigenous and exotic varieties alike; 
and by the conscientious objection of the 
Sindhi cultivator to apply the greater amount 
of labour that is necessary to the cultivation 
of the superior fibre. But a confident expecta¬ 
tion is entertained that eventually Sind will pro¬ 
duce i 00,000 bales of almost the finest cotton in 
the world, worth at least twice as much as the 
indigenous variety. 

The Western Punjab is closely allied to 
Sind, and if success attends the efforts that 
are in progress to acclimatise Egyptian and 
American varieties there, the irrigation colonies 
offer a vast field for their cultivation. But in 
addition to the substitution of superior varieties 
for inferior in these exceptional cases, there is 
much useful work to be done in various 
directions. 

In some tracts, as in Berar, where cotton 
cultivation 4 s increasing rapidly, and the 
people have little agricultural skill, demonstra¬ 


tions of the advantages of sowing in furrows 
instead of broadcast, and of intercultivation, 
have proven of value ; in tracts, such as 
Broach, where no improvements can yet be 
suggested in cultivation, it is believed that 
hybridisation and selection of seed may im¬ 
prove the indigenous stocks; and everywhere 
there is imperative need of the assistance of 
the entomologist. Few plants have a more 
arduous struggle for existence against the 
ravages of insects than the cotton. As the 
season goes on, its enemies multiply ; if 
climatic conditions favour the propagation of 
insects and retard the maturity of the cotton- 
boll, the result will be disaster. 

The most destructive pests are the boll- 
worm, the red cotton-bug, and the aphis. 
Fortunately, India does not possess the Ameri¬ 
can cotton-boll weevil, which has exterminated 
the cotton plant from large areas in the United 
States, and which in 1905 was computed to 
have caused the loss of cotton to the value of 
millions. Protective action has not before 
been taken in India against the importation of 
plant diseases, and the measures which now 
enforce the fumigation of consignments of 
American cotton seed may be placed to the 
credit of the new department. 

In regard to insect pests, the native culti¬ 
vator is remarkably ignorant and entirely help¬ 
less. Many simple and efficacious remedies 
have been suggested by the Imperial entomo¬ 
logist, the general adoption of which would be 
of immense benefit to agriculture. 

Before I leave the subject of cotton, 1 may 
refer to a fact of some antiquarian interest to 
this Society. Within the last few years there 
has sprung up a large export of cotton seed to 
England, amounting last year to 220,000 tons. 
An edible oil is expressed, and the residue, 
sold as Bombay cotton cake, is a cheap and 
valuable food for cattle. Thus there has 
recently been carried into effect an industrial 
project which was recommended by this Society 
120 years ago, when in the year 1785 it offered 
a premium for a machine which would convert 
cotton seed into oil cake. 

Food Supply. 

The fear is sometimes expressed in India 
that the increase of population will shortly 
overtake the supply of food-crops in the 
country, and alarmists point with apprehen¬ 
sion both to the exports of wheat and rice, and 
the increasing cultivation of fibres, oilseeds, 
and other non-food crops. 

Great changes are occurring in rural economy 
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and vast vistas of speculation open before us. 
The rise in the prices of agricultural produce 
demands enquiry. Is it due to temporary or 
permanent causes ? and what will be the 
eifects ? In Eastern Bengal, we hear of the 
prosperity induced by the boom in jute raising 
the standard of comfort, and thus reacting on 
prices. If enhanced prices lighten the burden 
of the obligations of the farmer, what of the 
labourer and other sections of the community ? 
Will the plague improve the position of the 
labourer, as the Black Death did in England ? 
Not only in areas stricken by the plague, but 
in industrial centres, and irrigational colonies, 
complaint is made of the dearth of supplies 
of labour. 

No man will be so rash as to maintain that 
the agricultural future of India is free from 
peril, but this at least may be said that what¬ 
ever dangers may be in store, would only be 
enhanced by any attempt to interfere with the 
freedom of action of the cultivator. Nor do 
the statistics support the view that India is 
within measurable distance of the catastrophe 
of a shortage of food-stuffs ; 185 millions of 
acres in British India are under rice, wheat, 
millets, and pulses, and far more than suffice 
to feed the 240 millions of people dependent 
thereon, 

A few years ago Lord Ciirzon, investigating 
the larger question of the expansion of cultiva¬ 
tion as a W'hole, found that in the previous 
twenty years it had kept pace with the increase 
of population. At the same time Lord Curzon 
was led to emphasise the importance of the 
development of the irrigational resources of 
India “ as the most efficient factor in the 
increase of agricultural production.” At a 
later date he would surely have coupled with 
irrigation the application of science to agri¬ 
culture. We know already that systematic 
observation and scientific experiment can 
suggest improvements, and we can judge of 
the effect of the smallest improvement if it can 
be applied over an area of 185 million acres. 

Oilseeds form another import||pt division. 
ISesamum, rape, mustard, linseed and ground¬ 
nut had last year an area of 14,000,000 acres, 
an outturn of 2 million tons, and a value of 
j^ao million. The examination of these crops 
•can scarcely be said to have begun, and the 
possibilities of improvement cannot yet be 
gauged. 

Minor Products. 

We must leave on one side the numerous 
«minor products of India ; the spices and gums 


which were the earliest attractions of the mer¬ 
chant adventurers; the lesser or more specu¬ 
lative fibres such as hemp and agaves, in 
which men seek substitutes for cotton, jute and 
silk ; narcotics and drugs, such as opium and 
tobacco, the battle-ground of philanthropists 
and physicians ,* the dyes, starches, vegetables, 
and fodder-plants, each of supreme interest to 
their enthusiasts ; and we will just touch on 
tea and indigo which merit attention, as being 
the admitted products of English enterprise. 

Tea covers an area of 500,000 acres, almost 
wholly in Eastern Bengal and Assam, and has 
an outturn of 2 million cwt, and a value of 
million. A remarkable feature of this 
industry is that within the last five years while 
the area cultivated has been stationary the 
production has increased by 25 per cent., and 
tea-planters ascribe no small share of this 
great improvement to the researches of the 
scientific staff entertained by the Calcutta Tea 
Association, and to the widespread adoption 
of their suggestions as to the treatment of the 
gardens. 

Indigo has long been a subject of sorrowful 
interest in this country. In its present state 
of decline the cultivation extends over an area 
of only 450,000 acres, mostly now in Madras, 
and the production amounts to 70,000 cwt. 
valued at less than million. 

The dawn of brighter hopes deserves men¬ 
tion. New varieties of the plant have been 
introduced from Java and Natal, and give a 
superior yield. Discoveries made at the re¬ 
search station established by the Behar indigo 
planters and the Bengal Government, are re¬ 
ported to have improved the manufacture of 
the dye, and may yet enable the natural pro¬ 
duct to withstand the competition of the arti¬ 
ficial. 

Departmental Work. 

For an adequate appreciation of the agricul¬ 
tural situation, it would be necessary to put 
before you a survey of the work not only of the 
Agricultural, but also of the Forest and Vete¬ 
rinary 1 lepartments ; for questions of afforesta¬ 
tion and cattle are intimately concerned with 
the efficiency of agriculture. The utilisation 
of valuable manurial supplies for fuel continues 
to be a grave problem, of whicn the operations 
of the Forest Department restricted, for the 
most part, to narrow belts of hilly country, 
have as yet provided no solution. The control 
of cattle epidemics is the first care of the Vete¬ 
rinary Department, and the education of native 
agency is receiving attention in the old-estab- 
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lished colleges of Bombay and Lahore, and in 
new colleges in Madras and Bengal. In 
forestry, there is a single centralised institu¬ 
tion at Dehra Dun in the sub-Himalayan tract. 

The several departments work under the 
orders of the Provincial Governments, and 
their programmes are criticised by the recently- 
created Board of Scientific Advice, who issue 
an annual report of their proceedings. For a 
more complete account of the work of the 
Agricultural Department, I must refer all who 
are interested to the excellent publication 
issued by the Pusa Institute, and entitled “ The 
Agricultural Journal of India,** and especially 
to the summary contained in the number for 
July, 1907, of the proceedings of the last con¬ 
ference of the Board of Agriculture. 

Amongst the fundamental problems under¬ 
going investigation at the Pusa Institute, ive 
find the fixation of nitrogen by plants and soil 
inoculation for the purpose of increasing the 
bacteria ; but the study of fermentative 
changes both in the soil and in the plant is 
still in its infancy, and the experiments at 
Pusa and at various provincial stations were 
alike unsuccessful. 

Chemistry, 

In chemistry the work has included : the 
determination of available plant food in soils, 
and of nitrogen compounds in rain and dew ; 
the examination of soil drainage and of the 
quantity and movements of soil moisture ; and 
the investigation of poisonous elements in 
certain roots, seeds and fodders. 

The chemical branches of the provincial 
departments are concerned with local problems 
of drainage and the supply of fertilisers for 
different classes of soil. 

The drainage question is of great import¬ 
ance w^here large areas are impregnated with 
alkali salts, and where the new irrigation 
canals, whether winding through the hills and 
dales of the Southern Peninsula, or rolling in 
vast volumes over the sandy deserts of the 
north-w'est, raise the water-table with their 
percolation, and seriously modify the physical 
texture of the fields. 

The introduction of artificial fertilisers has 
hitherto been believed to be prohibited by their 
cost; but this view may require reconsidera¬ 
tion in the light of more accurate knowledge 
of the needs of Indian soils, the increase in 
value of various crops, and the possibilities of 
the future derivation of tiitrogen from the 
atmosphere by cheap electrical methods. 
It has been ascertained that of the three 


chief manures, nitrogen, phosphates, and 
potash, the first, nitrogen, is far the most 
beneficial to Indian agriculture, phosphates 
and potash being already present in sufficient 
quantities in many soils. The questions to be 
solved are by no means simple. The condi¬ 
tions of each definite tract must be considered 
in order to determine : firstly, the most favour¬ 
able source of the nitrogen required; e.g,^ 
whether farmyard manure, fish, oilcakes, or 
perhaps, importations of nitrate of soda or 
sulphate of ammonia; secondly, what is 
the most profitable amount of nitrogen to 
apply; and finally, w'hat crops will repay 
the use of the fertiliser ; there will be no doubt 
about intensive garden cultivation, sugar-cane, 
or irrigated crops of high value, but with dry 
crops, such as cotton and millet, much caution 
will be needed, or the crop may actually be 
injured in the event of drought. 

Boian\. 

In botany the first essential is the identifi¬ 
cation and classification of the plants under 
enquiry, for great confusion has resulted in the 
past from the want of an uniform nomencla¬ 
ture. The magnitude of this task may be 
gauged from the fact that at Poona, where it 
was initiated, in a single season over i,ioo 
varieties of plants from all parts of the Indian 
continent were grown and tabulated with 
minute care. To the botanist is assigned not 
only the determination of varieties suitable to 
different localities, but also the development of 
plant-breeding. 

America has taken the lead in preaching 
and practising the gospel of hybridisation, and 
f its theories are not acceptable to the older 
school of botanists in this country its practical 
benefits are undeniable. lu India useful work 
has already been done in crossing varieties of 
wheat and of cotton, and improvements of 
stocks are confidently expected by the expert 
staff of each province. 

Entomotckiy. 

In entomology and mycology progress can¬ 
not be equally rapid. It has been decided that 
no European scientific officers are at present to 
be attached to the provincial departments ; and 
the duty of observing the insect pests and 
fungoid diseases of the whole continent rests 
on the shoulders of two entomologists and one 
mycologist at Pusa. It is contended that the 
economic value of mycological studies has not 
yet been established in the eyes of Western 
scientists, but I am not aware whether a seep- 
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itical attitude is also adopted in regard to ento- 
mology. There is in fact no branch of agri¬ 
cultural work which affords greater promise 
of valuable results than entomology. The 
scientific study of insect life is a new idea 
to the Eastern mind : even the most 
skilful cultivators are profoundly ignorant of 
the life history and habits of insects. Thus 
they mistake beneficial for injurious insects 
and destroy their best friends ; when the 
sorghum suffers from attacks of the aphis, 
and the ladybird comes to eat the aphis, the 
ryots destroy not the aphis but the ladybird. 

When the locust and the grasshopper lay 
eggs in myriads in their fields, they refuse to 
believe in the existence of the eggs and make 
no attempt to plough or dig them up , and 
when the pest developes, they regard it as the 
visitation of some incensed deity. 

In Western India, which is periodically 
afiiicted by the depredations of locusts, ento¬ 
mological entiuiry recently saved the Govern¬ 
ment from heavy expenditure on impracticable 
measures, and placed their administrative 
policy for the first time on the sure basis of 
knowledge. 

In regard to the action of certain insects, 
opinion is as yet divided ; take for instance 
the termite, commonly known as the white 
ant. Some people maintain that it never 
attacks healthy living tissue, and is the culti¬ 
vator’s friend in turning up the soil, and im¬ 
proving its texture ; others support the native 
view that it prohibits the cultivation of such 
crops as sugar-cane in certain districts, and 
can only be kept in check by profuse irriga- 
»tion. 

I have already referred to the numerous pests 
of cotton, to the attacks of which so many 
exotic experiments have succumbed. Last 
year, a campaign was conducted against the 
bollworm, which had devastated the indigenous 
cotton of the Punjab; it was believed that a 
parasite, the natural enemy of the bollworm, 
had been killed off by abnormal frosts, 
and measures were taken to re-introduce 
this parasite. It is reported that these 
measures were remarkably successful, and 
the conclusion may fairly be drawn that not 
only for the introduction of imported varieties, 
but also for the preservation of indigenous 
stocks, the aid of entomology is indispensable. 

IRRIG.MION, 

I hope that these notes may suffice to con¬ 
vince the unprejudiced critic of the potentiali¬ 
ties of advantage to the people of India con¬ 


tained ill the new agricultural policy; but I 
am aware that strong-minded friends of mine 
refuse to be led astray by the dreams of enthu¬ 
siastic fancy and stand firm in the ancient 
tradition that the interference of Government 
in agriculture is, has been, and must alw^a3's 
be pernicious. 

Since, howwer, even these ^‘irreconcilables’* 
admit one excejition to this principle in the 
case of irrigational agriculture, let us consider 
for a moment the value of this concession. If 
we refer once more and for the last time to the 
statistics, we learn that of a total area annually 
cultivated in British India of 226 million acres, 
over one-fifth part is irrigated from canals, 
wells, or tanks; and of this area of some 45 
million acres, 10 million acres have been 
brought under irrigation from canals w'hich 
have been constructed by the State within the 
last thirty years. 

Now, the precarious character of the rainfall 
is the greatest curse of the Indian cultivator, 
and a regular supply of water is ti:e chief 
burden of his prayer. Vicissitudes ot drought 
and flood (and mainly drought) in many 
tracts threaten his very existence, and every¬ 
where hamper his prosperity and impede the 
improvement of his cultivation. It is idle to 
talk of the proper rotation of crops and the 
value of the selection of seed to a man who is 
compelled to determine according to the 
exigencies of each season what crop is likely 
to come to maturity at all, and to return him a 
bare subsistence for his labour. Thus, over 
large areas he will prefer cotton or millet 
according as the early rainfall of June is 
scanty or plentiful, and at the last moment 
open for his choice he will have recourse to 
the village store, and accept from the trader 
the remnants of a w'eevil-eaten seed-bin. His 
skill and courage in securing a catch-crop in 
the face of heart-breaking calamities have 
won him the respect and admiration of all 
competent judges, but in these sterile Regions 
w^hat hope of improvement of his lot is 
offered to him by Nature - 

It is only in recent years that this question 
has been seriously taken in hand by Anglo- 
Indian engineers, but the progress made has 
been little short of marvellcjs. Their pre¬ 
eminence in hydraulic engineering is cordially 
recognised throughout the world and needs no 
commendation here. The conditions with 
which they have contended have varied 
greatly; in North-Western India :he snows 
of the Himalayas constitute an inexhaustible 
reservoir and give a constant supply to the 
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rivers from which canals have been conducted 
into deserts practically devoid of rain. In 
Southern India, the rivers starting from the 
low ranges of the Western Ghats are fed only 
by the capricious monsoons, and the main 
canals are either confined to the deltas in the 
Madras Presidency, or are dependent for their 
storage on artificial lakes of immense size. 

Wherever it has been found possible to con¬ 
struct these canals, agricultural conditions 
have been revolutionised. Millets, pulses, and 
short-stapled cotton have given place to sugar¬ 
cane, wheat, rice, spices, and oil-seeds. 

The traditional lore of the ryot is no longer 
of any avail; he must learn the methods of 
cultivation of crops, of which neither he nor his 
ancestors have had any experience; and the 
mistakes which he makes are a powerful factor 
in preventing the full utilisation of the w^ater 
placed at his disposal. As the man who has 
never handled a sovereign cannot administer 
with wisdom a sudden fortune, so the ryoi, 
accustomed to scanty falls of rain, does not 
know what to do with the streams that per¬ 
meate his land in copious abundance. He 
cannot understand that excess of water may be 
injurious. Over-irrigation exposes his wheat 
to attacks of rust, damages the quality of his 
sugar and the fibre of his cotton, and want of 
drainage renders his fields infertile from w’ater- 
logging and the rise of alkali. 

Here, then, we see a wide scope for the 
energies of the new department. It is 
computed that the produce of an acre of 
irrigated land is in many districts equiva¬ 
lent to the produce of three to four acres of 
dry-crop land, and the value of the crops 
grown under irrigation must be a large 
percentage of the total agricultural wealth of 
the country. The Government Af India is 
committed to a programme of great magnitude 
in further irrigational expansion ; tracts of 
country larger than the whole cultivated area 
of will shortly be traversed with a net¬ 

work ot new canals ; the .success of these 
canals and the continuance of this policy will 
be greatly influenced by the skill and rapidity 
with which the cultivators adapt themselves to 
the new systems of agriculture required. In 
facilitating this change, the Department of 
Agriculture can play a great part, and I ven¬ 
ture to submit that even if those hard-headed 
sceptics to ,whom I have referred dismiss its 
other activities as visionary, and regard it 
solely as the handmaid of irrigation, they will 
be compelled to admit on this score alone it 
will fully justify its existence. 


DISCUSSION. 

The Chaikman (Sir James Monteath), in opening 
the discussion, said that possibly some of the author’s 
views might not escape valid criticism, but personally 
he was generally in accord with what had been 
said, subject to very slight qualifications on points 
of no general importance. The school which held 
that the interference of Government for the 
improvement of agriculture in India was pernicious, 
and that the Indian cultivator knew all that 
M'as worth knowing about the cultivation of his 
crops, could not now be very large or very 
influential. He did not understand how any one 
who had seen much of the country could say 
that Indian agriculture was, on the whole, effi¬ 
cient. It was true that in many places cultivation 
of a high order w»ould be found, and that was 
especially the case where water was available, 
although cultivators who held land adjacent to canals 
might require guidance in respect of some of the 
matters referred to by the authoi. Great skill and 
industry were shown in raising water from natural 
resources, and in the methods of utilising it. The 
spice gardens, foi instance, in Kanara were worked 
with marvellous ingenuity; they were carried on in 
the middle of the jangle, and under circumstances in 
which Western agriculturists would be very much at a 
loss. There were instances e\ery where of the richer 
dry crop land being cultivated carefully and success¬ 
fully, and that was generally the case with rice lands, 
but the great bulk of the agriculture was manifestly 
not what it should be The great defect was the 
insufliciency or entire absence of manure. People 
who were living amongst wooded hills found that 
they could get a crop of coarse grains merely by 
burning down the jungle and sowing seed in the 
ashes, or afterwards by indiscriminately cutting wood, 
carrying it to suitable bare places, and burning it 
there. In that w^ay whole hills, perhaps most of the 
hills in the Deccan, had been entirely denuded, much- 
to the detriment of the climate. Even at the present 
time that practice was not entirely stopped, although 
it was prevented as far as possible. What might 
have been valuable sources of manurial supply, as well 
as of fuel, had thus been entirely destroyed. Then* 
there were large areas which were not touched by 
the plough more than once in three or four years; 
in other years in which the crops were sown 
they were merely scratched with a harrow, and 
one very often found the crops quite choked with 
weeds and grasses. But even in cases in which the 
cultivation was carried out fairly carefully and success¬ 
fully there was little doubt that there was much room 
for improvement in the fertilisation of the land, or in 
the substitution of more valuable crops, or more valu¬ 
able forms of the crops already grown. In his 
opinion the agricultural resources of India which 
were still undeveloped were enormous. There was, 
perhapSi no countiy xn the world in M^hich efficient 
agrictdtnre was more essential for an advance in« 
prosperity than Tr - great bulk of the 
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people depended upon cultivation with their own 
hands for their daily bread. The artisans in the 
\illages almost all had their own plots of land which 
they or their families cultivated as a help to their 
subsistence. The people who went to the towns 
to woik in mills or in other industries, as 
well as those who enlisted in the aimy, or 
in the police, generally had lands which they left 
their families to cultivate, and to which they looked 
forward eventually lo return. Also, outside the 
capital towns it would be difficult to find a native 
professional man or a trader, or even a (jovemment 
servant, who did not own some land. It would pro¬ 
bably be well if it w’ere otherwise, if only a certain 
numbei devoted their own energies to cultivation, and 
the rfest confined their attention to other pursuits. 
But as it w'as, there were very few members of the 
community who would not profit directly and im¬ 
mediately by an increase in th# production of land 
which they themselves cultivated, or in which they 
held an interest. Unfortunately, as Mr. Lawrence 
had pointed out, men of means who had property in 
land geneially—there were exceptions somewhat 
rare—confine<l their concern with it only to the 
realisation ot theii rents. There was little hope of 
any substantial impio\ement unless (iovernment sup¬ 
plied the means of experiment and research. The 
legitimacy of that expenditure seemed to him beyond 
question because, after all. Government was the prin¬ 
cipal landownei. In his o])inion, no greater ser\ice 
could beiendered to India than by devising means for 
the development of its agricultural resources. It would 
be a mistake, however, as the author had pointed 
out, to sujipove that AVestern methods could be 
forthwith applied to India. It had fallen to his 
lot in the early seventies lo examine into the results, 
financial and otherwise, of the principal of the 
four experimental farms then in existence ; they were 
called, at that time, model farms. He found that 
abundant ciops were produced, but they were pro¬ 
duced by methods which were entirely beyond the 
means of the ordinary cultivator. And not only 
so, but in most of the individual cases the value 
of the increased outturn did not cover the in¬ 
creased cost. Of course, an exjierimcntal farm 
could not be expected to pay, for many experiments 
must be unsuccessful; but it was no use to show a 
ryot how he could obtain an increased outturn unless 
it was at the same time demonstrated to him that at 
least a fair share of the increase would be clear profit. 
But all this was now fully appreciated, and the English 
expert now recognised that his first duty was to study 
the existing agricultural conditions and methods, 
and his hope was that experiment with scientific 
knowledge would enable him to introduce some 
modification of the methods which would be fruitful, 
rather than introduce entirely new methods. In 
most cases the capacity of the small cultivator must 
be the standard by which improvements must be 
regulated. There were, of course, exceptions, as 
the author had pointed Large capital was 


made available for extensive sugar plantation near 
Poona, and in other cases where it could be shown 
to l^e well worth while. But ordinarily the first 
consideration must be whether, in the conditions 
existing, an improvement could be general, or at least 
far-reaching ; and no improvement could be far- 
reaching unless the small cultivator could adopt it. 
If in these circumstances rapid progress could not be 
expected, there was this to be said, that, if a single 
improv'ement did become general, or was ev^en very 
extensively adopted, the result would probably justify 
the whole of the expenditure. If, for instance, by 
hybridizing long staple cotton or a soft wheat could 
be adapted to the climatic conditions, the benefit to 
the country would be immense, and that benefit, at 
any rate, would also extend to this country. He 
thought, however, it was not the case that past opera¬ 
tions had been entirely valueless except for the nega¬ 
tive benefit to which the author had referred, namely, 
showing what should not be repeated. Even the 
old farms did considerable service by distributing 
good seed, and the effect of the introduction of 
American seed into the southern Mahratta country 
had not yet entirely passed away. In Bijapur and 
also in Belgaum, hs well as in Dharwar, there would 
be found what was called vilayati cotton growing 
side by side with what was now called indigenous 
cotton. The former, be took it, w’as the progeny 
of the imported American seed, and the r}'ot still 
recognised that its value, if the season happened to 
be favourable, was greater than that of the indigenous 
variety. It is known in the market as Kumpta 
cotton, because before the railway days it was sent 
through the port of Kumpta, in Kanara, and, at any 
rate, not very long ago held a high position amongst 
cotton exported from India. The author had said 
that before i()02 there was not a body of agricultural 
experts. He thought the author had laid stress on 
the word “body,” for, as he was aware, two able 
members of the Bombay Civil Service in the eighties 
went through the full Cirencester agricultural course, 
and afterwards held appointments in which they 
could utilise their training, and the present Inspector- 
General was employed with great advantage in Bom¬ 
bay before 1902. The Bombay Government, in fact, 
so long as he (the Chairman) had known it, and long 
before, had fully appreciated the very gieat desirability 
of adopting measures for the improvement of agricul¬ 
ture, and bad done what had seemed practicable at the 
time: but until 1002 had not the means of doing 
much. The great drawback was the want ot 
manure. The almost universal use of cow-dung for 
fuel seemed to the ordinary observer a most lament¬ 
able waste. He was aware tha^ it was stated on 
good authority that the ashes contained fertilising 
elements in an active form, but the ashes could 
not go far. He thought the author was right in 
saying that the Bombay Forest Department had not 
yet found a solution of the difficulty. It was doubt¬ 
ful, however, whether the supply of firewood at 
convenient centres would of itself be an effective 
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solution just at the present moment, because even in 
the midst of the jungle the people preferred cow- 
dung to wood for fuel, presumably because it 
burned more slowly, retained the fire, and so saved 
trouble, a very powerful consideration in India. 
In his opinion, however, there >»as very great scope 
for the energies and the persuasive powers of the 
Agricultural Department in that matter. It was not 
beyond hope that large numbers of cultivators should 
be made to realise the very great benefit of making 
proper use of their farmyard manure, and he did 
not even see why they should not be gradually 
induced, for the sake of this benefit, to grow fire¬ 
wood on the borders of their own lands. Mean¬ 
while it was satisfactory to learn that there was 
a chance of cheap fertilisers being adopted. The 
discovery that oil seed contained a large amount of 
manure was very important, because oil plants were 
very extensively grown. Many large quantities of 
bones were exported instead of being kept for use 
in the place w’here, perhaps, they were more 
needed than anywhere else. He did not see 
why there should not be eventually simple bone 
crushers in every village. He imagined that some 
of the cultivators would have at first some prejudice 
against the use of bone dust, but he thought that 
prejudice would undoubtedly give way to self-interest 
if it were clearly demonstrated to the cultivators that 
there would be great profit in using it. Altogether it 
seemed to him that measures for the better fertilisation 
of the land afforded a more promising field for the 
beneficial action of the Agricultural Department than 
any other, although he agreed that entomologists and 
mycologists might save enormous loss by devising 
means for the destruction of insect pests and fungi. 

Lord Reay, G.C.S.I., G.C.I.E., said he had 
followed the paper with the utmost interest. He had 
always considered that there was hardly any depart¬ 
ment in the public service of India of greater import- 
than the Department of Agriculture, and when he 
had the honour of being Governor of Bombay, when 
the appointment of Director of Agriculture had to be 
filled, he took very good care, and he bad no doubt 
that his successors did also, to see that it should be 
filled by one of the best members of an excellent 
service. He congratulated Mr. Lawrence on having 
held the appointment so long, and on ha^^ng made 
such good use of his time. When he heard Mr. 
Lawrence speak of the .sugar cultivation in the 
neighbourhood of Poona, he remembered, and the 
Chairman would also remember, that they had to 
deal with the influence of this cultivation on the 
sanitary condition of Poona. The Chairman was 
well aware of the great difficulties which had to be 
met on the one hand in giving encouragement to the 
sugar cultivation, and on the other in preventing 
results which were injurious to the due observance 
of hygienic precepts. In his reply Mr. Lawrence 
would perhaps mention whether that difficulty stilt 
X istsed or whether it tad been overcomK^ At 


the time when he was Governor of Bombay, the 
question of long staple cotton was one of the 
questions that was being looked into, and he was 
delighted to hear from the author that in Sind the 
cultivation of long staple cotton had met with success. 
Another point which he was very glad to notice 
was the extension which had been given to perennial 
irrigation in Sind. That had been one of the ques¬ 
tions with which he had had to deal, and he believed 
the author, when he went back to Bombay, would 
find in the archives a paper written in the last days 
of his (Lord Reay’s) governorship, in which pro¬ 
posals were made with regard to a large increase of 
perennial irrigation in Sind. He endorsed everything 
said in the paper with regard to the importance of 
irrigation. With reference to agricultural education, 
he w^as also pleased to hear that the number of 
students at the College of Poona was on the increase, 
because it was of the utmost importance that the 
number of those who entered for agriculture at college 
should be increased. With respect to experimental 
farms, he did not think that the experiment', ought to 
be discouraged, but a distinction ought to be made. 
On the one hand, there were experiments made fiom 
a purely scientific ]>oint of view which might be 
of great importance: and, on the other hand, there 
was another category which might be called demon¬ 
strations. From the paper, he gathered that the 
Department, in various localities, was now' under¬ 
taking demonstrations. He thought that was of gieat 
importance, because, as the Chairman pointed out, 
what one had to prove by demonstration w'as not 
only that the improvement would result in better 
crops or better cattle, but one must also jirove that 
if there was any additional cost that cost would 
be recovered by a better return. That applied not 
only to India, but to this countiy. He congratulated 
the Agricultural Department of India that they had 
not to deal with the great question which occupied 
the Agricultural Department at hotne, namely, the 
creation of small-holdings; he thought India might 
be called the paradise of small holders, and that every¬ 
thing which was done for agriculture must benefit 
the small holder. In Europe, of course, the best 
way in which the success of small holdings could 
be assured was by co-operation. At present co¬ 
operation in India was not, he supposed, very 
general, but some day he thought a solution of 
many of the difficulties with regard to Indian 
agriculture might be solved by co-operation. He 
should like to know whether the Agricultural 
Department had taken any steps to promote co¬ 
operation. Another matter in which the Department 
might give guidance was with regard to securing 
good bulls and stallions. That would certainly be 
appreciated by the farmers. With reference to 
education, he thought credit ought to be given 
to His Highness the Gaekwar of Baroda. Baroda 
was, if he was not mistaken, the first native 
State where, in the College, an agricultural chair 
was created. The first holder of that chair was 
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a distinguished gentleman, Professor Middleton, 
who afterwards was Professor of Agriculture at Cam¬ 
bridge, and at the present time was Assistant Secretary 
at the Board of Agriculture, He did not think there 
was the slightest need to enter upon the question 
whether the interference of fiovernment in agricul¬ 
tural matteis was legitimate. If there was a field in 
which the interference of Government could be of the 
greatest value to the greatest number of His Majesty’s 
subjects in India, it certainly was in regard to the 
improvement of agriculture. He should rather say— 
and it applied to this country—that hitherto not 
enough had been done in that direction. He thought 
T.ord Cur/on deserved the greatest credit when he. in 
IQ02, made use of the fortunate financial condition 
existing at the time, by giving to the Department of 
Agriculture further means of extending its operations. 
He also agreed with Mr. Lawrence as to the great 
importance of entomology. The author had not 
alluded to agricultural banks and agricultural in¬ 
debtedness. He believed that agricultural banks 
had been stalled in India. He should also like to 
ask whether the (juestion of the extension of the 
Deccan Relief Act had been considered lately, as it 
was a (juestion whi( h in his day bad been carefully 
considered by the Government. 

Sir Thomas W. Holdfrnkss, K.C.S.I. (Secre¬ 
tary of the Revenue Department, India Uff'icel, asso¬ 
ciated himself with Lord Reay in thanking Mr. 
Lawrence foi his admirable paper. He thought one 
of the peculiar excellencies of the paper was the his- 
toucal setting in which the author had put his de¬ 
scription of agiiculture. He had showm very cleaily 
that India had been changing immen.sely during the 
last 100 years, and those changes had aftected agri¬ 
culture in innumeiable ways, so that the time had 
come lor an improvement. Agriculture w'as the 
dominant industry of the country, and it was inevit¬ 
able that moie thought and application should lie 
given to agricultural problems. I.ord Reay had 
mentioned the question of the possibility of co-opera¬ 
tion in agriculture. Jle (the speaker) thought that 
co-operation might possibly develop out of the move¬ 
ment that had been commenced in India for the 
starting of co-operative credit societies. It was 
a new movement, and many years probably would 
pass before its efiect could be seen ; but officers who 
had been able to watch the movement were satisfied 
that it was making great strides. Then there was 
the question of the present strength of the Agri- 
cultural Department, and whether it should be 
extended or not. He thought, as far as he could see, 
that extension must come, but he hoped that the 
extension would come very largely from the education 
of the native. It was a field for the educated Indian, 
and one of the functions, perhaps the main function, 
of the present organised Agricultural Department 
should be the training of the people of the country. 

Mr. C. W. McMinn, I.C.S. retired, said it had 
been remarked that there were a class of men who were 


willing to contend that there was nothing to be learnt 
by the Indian agriculturist from English science, but 
he had never met such men. There were no better 
cultivators than some Indian natives; there were none 
more industrious or capable, within certain limita¬ 
tions, but it was absolutely certain that there were 
many things they could learn from others. He 
(Mr. McMinn) did not think that the author had, on 
some points, given the latest information. When he 
was in Calcutta, a few months ago, people were ex¬ 
tremely excited at the news that, in Sind, cotton had 
been raised in which the lint amounted to i,ooo lbs. 
per acre. Everyone wffio had studied the question 
as he had done for the last two or three years, 
must be aware that the great difficulty about cotton, 
was not with the short or long staple, but because the 
quantity which could be raised in India was very small 
indeed. For instance, it would be seen from the 
official return that the average production of cotton 
in India was about 30 to 50 lbs. per acre, whereas in 
America the production was about 260 lbs. If in Sind, 
with the aid of the canals, to which the author had 
given such highly deserved praise, Mr. Lawrence him¬ 
self had seen i ,000 lbs. per acre of lint then he should 
say that the cotton problem of India had been very 
largely solved. All were aw'are that the difficulty of 
feeding the population of India was getting worse and 
worse, and it w’as most desirable that every improve¬ 
ment should be made in agriculture. The author had 
said a good deal about the great Mogul canals. He 
assured the author that the great Mogul canals which 
the ^fogul emperors made w'ere now non-existent; 
there were no such canals for irrigation purposes. 
The Mogul emperors brought w^ater into Delhi and 
Akbar for the purpose of irngating gardens for houses, 
and in order to supply baths in wffiich theii ladies 
could plunge ; as for bringing water for general irri¬ 
gation purposes, they never did such a thing. 

Dr. J. Augustus Voelcker remarked that six¬ 
teen years ago he had read a paper before the 
Society on the same subject as that taken by Mr. 
Lawrence, and he might perhaps be allowed to 
regard Mr. Lawrence’s paper as the complement of 
the former. He (Dr. Voelcker) had, in his paper in 
1902, ventured to suggest some of the possibilities of 
improvement in agriculture, and Mr. Lawience had 
that afternoon set out what had been done by the 
Government and by indiriduals to bring about the 
improvement. No one rejoiced more than himself to 
see the changes that had been made, and how great 
they had been in the interval that had elapsed. The 
author and he were in agreement on the main 
points, which were, first, the posrdiility of change; 
secondly, the need of Government assistance in effect¬ 
ing the change; and thirdly, the need of English spe¬ 
cialists. He also agreed with the author as to the 
beneficent work of the Government in effecting such 
improvements as had been brought about As Mr 
Lawrence had pointed out, the action of Govern¬ 
ment in improving the roads, railways and canals of 
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India had done what no amount of purely scientific 
work could ever perform. They were also at one in 
their admiration of the great impetus given to 
agricultural progress by the presence of Lord Curzon 
in India. I'he schemes which he himself had had 
the honour of doing something in putting forward 
had more or less been, he ventured to say, approved 
and had only been waiting the opportunity for de¬ 
velopment ; through the energy of Lord Curzon 
that opportunity was found, and he thought he 
might say that they were now on the way to 
progress. The author had mentioned the amount of 
money which Government had placed at the disposal 
of the Agricultural Department, and while he said 
that it was small compared with what was done in 
America, it was very handsome when compared with 
the miserable pittance which the home Government 
gave to the encouragement of agriculture in this 
country. Those present had heard how the Government 
of India had raised first of all a Central Institute for 
scientific research, and that there were also provin¬ 
cial departments and colleges opened, and that at 
these institutes there were European specialists, men 
whose work had been of good service and was likely 
to be increasingly so. He was inclined to think 
that the lines upon which the scheme had been 
laid out were, in the main, thoroughly good. At 
the same time there were certain dangers, and 
one of them was, that the scientific men in India 
might go, perl^aps, a little beyond the actual de¬ 
mands of the cultivators. He thought all work done 
in India should have as its main element the finding 
out of improvements which could be adopted by the 
cultivators. When discoveries had been made, one 
of the most important things to be done was the 
disseminating of the results of the discoveries, and in 
that direction he thought a good deal more could 
be accomplished. So far as it went, the system of 
travelling inspectors might be good, but it certainly 
needed further development, and a good deal depended 
on who the inspectors were. With regard to sugar, 
that was a subject which called especially for chemical 
research, although already chemical research had 
been of great use in increasing the output of sugar in 
India. With respect to wheat, that was beyond very 
much help from scientists, except as regards its fertili¬ 
sation. It was a curious fact that while the author be¬ 
moaned the hardness of Indian wheat, and wished to 
encourage the sending over of soft wheat, people in 
this country were doing just the opposite, and were 
trying to find out how soft wheat could be got rid of, 
and be replaced by hard wheat. He believed, too, 
that the growth of jute could be extended. With 
reference to indigo, he thought the cultivators of 
India had better let it go altogether. As regards the 
use of fertilisers, and the employment ot iron ploughs, 
he thought the day was stiU distant when either the 
one or the other would be extensively cdled for. In 
the case of crops which paid a big letum, such things 
could be used ^ith advantage, but not otherwise. The 
author had raised a question which naturally exercised 


people’s minds. Would the day ever come when 
English specialists would be replaced by Indian 
specialists; in other words, would the native become 
an independent investigator for himself P It was a 
great question, and it behoved nobody to dispose ol it 
too quickly. His limited acquaintance with India 
hardly enabled him to speak with any definiteness on 
the subject, but, so far as he might venture to fore¬ 
cast, he felt that, although a great deal of use might 
be made of natives in the colleges and institutes in 
India, it would be in the position of assistants 
rather than that they would become themselves 
independent investigators and workers in pure 
science, and that, for a considerable time at least, the 
Agricultural Department of India would have to refer 
to England and elsewhere for guidance in that 
respect. 

Sir George Wait, C.I.K., M.B., LL.D., 
thought the paper had been one of the most able 
and interesting ever read before the Society. 
There were only one or two observations he would 
like to make, and these mainly on the botanical 
issues of agricultural advancement. The author had 
said that the Mohammedans had carried the know¬ 
ledge of cotton cultivation from India to Spain. He 
had given some attention to the subject of cotton, and 
he was quite sure that that was not the case. They 
did not go to India for the cotton, for a very impor¬ 
tant reason, namely, that the Levantine cotton which 
they carried to Spain, was not the Indian cotton at all, 
but a much more temperate species than the Indian. 
By an unfortunate mistake, Indian botanists bad called 
the Indian plant by the name that should be exclu¬ 
sively assigned to the Levantine plant, but the two 
were perfectly distinct. Another point was with re¬ 
gard to jute. Botanists had a distinct field of work 
—perhaps not so important as that of the chemist on 
which Dr. Voelcker had dealt so ably—but still the 
botanist had an important function to perform in the 
great question of Indian agricultural reform. Nothing 
could illustrate that fact better than a study of jute. 
Dr. Buchanan-Hamilton, in the early decades of the 
nineteenth century, bad written that he hoped the day 
would never come when the British manufacturers 
would learn of the existence of jute; it >vas such a 
deplorable fibre, that he hoped it would never become 
known since it might demoralise the commerce ol 
Europe. But jute production and manufacture had, 
notwithstanding, grown into one of the most impor¬ 
tant of Indian industries. As an exemplification 
of the work that devolved on the botanist it might be 
said that during the years that had passed it had been 
learned that there were two species, or rather varieties, 
of jute. On the eastern side of the Ganges and Brah¬ 
maputra, the species, Chorchorus capsularis^ would 
be found, whilst on the other side the other variety, 
the Chorchorus oletoriut^ was met with. Any attempt 
to tty and extend the cultivation of jute t^t disre¬ 
garded that fact, would utterly fail. There was some¬ 
thing in the climate and soil of Eastern Bengal entirely 
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different from the rest of India. Although those two 
forms of jute were so near each other that botanists 
were not sure but that they might be one and the 
same species, still there was the fact that the culti¬ 
vation of Chorchorus capsularis could not with advan¬ 
tage be carried across the Ganges. Exactly the same 
thing would have to be faced in regard to cotton 
improvements. If scientists, and even practical grow¬ 
ers, were to advance the interests of Indian agriculture 
they must not go on the assumption that cotton was 
always cotton. It must be found out what particular 
form of cotton was suitable to each locality. In the 
old experiments foreign cottons were introduced whole¬ 
sale with disastrous results. He trusted he might be 
permitted to say that he differed from the Chairman 
with regard to the meaning of what in India was 
called vilayaii cotton. It certainly was neither Ameri¬ 
can nor one of the best cottons in India; it was 
the worst of all cottons. There was another point 
to which he should like to refer. The author had 
stated in the paper :— “ There are bold men who 
assert that it is proved by the Indian handloora 
weaveis of Dacca that Indian lint is capable to-day 
of weaving the finest qualities of cloth—and this 
not from a vanished species of tree cotton as 
an exploded myth used to declare, but from the 
ordinary coarse Bengal staple — and that great 
discoveries are possible in the region of elec¬ 
tricity and humidity to adapt modern machinery 
to the use of small staples.” He (Sir George 
Watt) thought that \erv possibly he was the sole 
per-son who had been ia»h enough to make that 
statement, and, moreover, was egotistical enough to 
adhere to it. Even, in spile of all that had been 
said, he believed the natives ol India knew something 
about the cotton staple which Manchestei people were 
absolutely ignorant of. From time immemorial the 
natives had used a short staple; in fact, failed to 
produce the ^ame results w’ith the American long 
staples. It was not a matter of the past, it W’as a 
matter of the present. At the Delhi Durbar he 
had sold to a number of the visitors at the exhibition 
held in 1903 a nurobei of pieces of Dacca muslin, 
quite as fine as any of the old historical samples 
that were to be found in museums. These had 
been spun and woven from the indigene us Dacca 
cotton, not cultivated years before, but the product 
of that particular year. He was thus inclined to 
think that the solution of the cotton question of 
India was not merely one of selecting a long staple, 
but a closer study of existing stocks and conditions. 
He did not think Manchester wanted a long staple 
only. The bulk of the cotton spun in Manchester 
was not long staples, but medium. A high-class 
•cotton was wanted, and be bad little doubt this could 
and would be attained in India. 

Prof. Wyndham R. Dunstan, F.R.S., desired 
to add his note to the general harmony of the 
'meeting and agreed that the author had read a 
most excellent paper. All were agreed that the 


Government of India was working upon essentially 
sound lines in regaid to the matter, both in 
equipping the Agricultural Department so as to 
be capable of conducting experimental w'ork on 
scientific lines, and also, what was equally im¬ 
portant, providing for the demonstration of results 
to the native cultivator. The Chairman had touched 
upon what he (the speaker) regarded as one of the 
most important problems which at present faced the 
Agricultural Department of India, namely, the ques¬ 
tion of manure. The author had not specfically re¬ 
ferred to the question of green manuring, but he be¬ 
lieved that subject was at present receiving attention at 
Pusa, and he considered that it was in that direction in 
many districts of India, that a solution of a most 
important problem, namely, the enriching of the soil, 
would be found. He would like to allude to the 
export of cotton seed from India at the present time. 
The author had pointed out that 220,000 tons left India 
for this country last year. That seemed to him (the 
speaker) rather unfortunate. Any quantity of cotton 
fibre might be sent out of the country without affect¬ 
ing the fertility of the soil, but in exporting cotton 
seed, there was being sent away from the soil some of 
its most important and valuable constituents. He was 
not one of those who thought that the remedy tor the 
e\il w'as the prohibition of the export of India cotton 
seed. He rather looked for the solution in quite a 
different direction, namely, to the establishment in 
India of mills for the extraction of oil and the manu¬ 
facture of cotton-seed cake. He ventured even to be 
so bold as to commend that suggestion to the favour¬ 
able notice of English capitalists. He believed that 
there was a considerable fortune to be made in ex¬ 
tracting oil in India, partly because the cotton-seed 
oil was of value in all European countries as well 
as in India itself, and also because the residue left 
alter the extraction of the oil, not only wa-^ satisfac¬ 
tory as manure, especially for cotton, but was also a 
very \aluable feeding-stuff for animals. 

The Chairman proposed a vote of thanks to the 
author for his valuable paper. 

Sir M. M. Bhownaggrfe, K.C.I.E., in second¬ 
ing the resolution, expressed the thanks of the Indian 
Committee to Sir James Monteath for presiding. 
His observations on the paper proved that an expert 
chairman had been found for an expert lecture. Sir 
James Monteath had devoted long >eais of valuable 
service to India, and as he did not appear very much 
in public, he (the speaker) might take that oppor¬ 
tunity to recall, with a sj>ecial sense of gratitude, 
the arduous laboui that Sir James had bestowed in 
grappling with famines to find out remedies and to 
alleviate the distress which prevailed at those times. Sir 
Mancherjee further said that before the meeting dis¬ 
persed he would like to refer to one remark which fell, 
be thought unintentionally, from Professor Voelcker. 
The Professor said that the natives of India would 
so far as he could see never be fit to occup} any very 
important or prominent position in the Agricultural 
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Department. He (the speaker) was perfectly sure 
that the Professor did not mean to say that in the 
sense in which it might be received in India. He 
thought it was generally agreed that in intelligence, 
diligence and capacity, for study Indians were as good 
as any other men of any other country. As far as 
intelligence and work were concerned he contended 
that the native of India could well hold his own in 
any department of public service, and he appealed to 
Professor Voelcker either to wthdraw or modify his 
statement. 

The motion was carried unanimously. 

Dr. Voelcker, in reference to the remarks made 
by Sir kl. M. Bhownaggree, desires to explain that 
Sir Mancherjee must have misunderstood what he 
(Dr. Voelcker) said, as intending in any way to reflect 
upon either the intelligence or the industry of the 
native Indian. For these he has the highest regard. 
His remarks were intended to apply solely to the 
“ capacity for original lesearch,” which is an 
altogether difleient matter, and on this point he 
must be allowed to hold his opinion as expressed. 

Mr. Lawrence writes Owing to the lateness 
of the hour I was compelled to reserve my reply on 
the discussion ; and even now, with leisure before me, 

I feel I must resist the temptation offered me by 
Lord Reay to indulge in a dissertation on such 
topics as agiicultural indebtedness and the field for 
co-operation. Attempts have been made in all 
provinces to protect the peasant from extoitionate 
landlords and moneylenders; these attempts ha\e 
aroused the opposition of the latter classes, and 
it is doubtful whether they have penetrated 
the intelligence or gained the gratitude of the 
peasants. The Deccan Agriculturists* Relief Act, to 
which Lord Reay especially referred, has after twenty 
years’ experience received anew the stamp of official 
approval, and has been extended in its main pro¬ 
visions to Sind and several fresh areas in the Bombay 
Presidency. The Veterinary and Remounts Depart¬ 
ments are still directly responsible for the piovision and 
care of bulls and stallions in most areas ; in some the 
co-operative system of maintenance by village com¬ 
munities is being developed. The cultivation of 
sugar-cane in the immediate vicinity of the Poona 
cantonments has been forbidden for many years, and 
no difficulties have arisen recently between the 
cultivators and the sanitaiy authorities. Mi. McMinn 
told us of the astonishment felt by merchants in 
Calcutta at the report that the Agricultural De¬ 
partment had grown 1,000 lbs. of cotton to the 
acre in Sind, and of the suggestion that this feat 
was more remarkable than the cultivation of the 
Egyptian staple. It is true that Calcutta has little 
experience of cotton, but had these gentlemen con¬ 
sulted the Sind agricultural statistics of the last ten 
ye^rs, they would have found that the indigenous 
pdant had constantly returned this yield on the rirgin 
lands of the new canals. Mr. McMinn further pointed 


out that certain canals were constructed by the Mogul 
emperors for their private benefit, and not for irrigation. 
This is undoubtedly the case, but the fact remains that 
not only in the Western Punjab and in Sind but also 
in the Bombay Deccan the Mohammedans introduced 
elaborate systems of canal irrigation ; whether before 
or after the Mogul period is immaterial. To 
the Chairman, Sir T. Holdemess, Sir G. Watt, 
Professor Voelcker, and Professor Wyndham Dun- 
stan, I have only to offer my acknowledgments. Sir 
G. Watt’s monumental work, “The Cottons of the 
World,” supplied me with much valuable informa¬ 
tion, and Professor Voelcker’s “ Improvement of 
Indian Agriculture ” is still the vade jtiecum of the 
earnest enquirer. 

Mr. W. Parsons writes : —Had it not been for the 
lateness of the hour, and the number of speakers who 
took part in the extremely interesting and instructive 
debate which followed on Mr. Lawrence’s able paper, 

I should like to have home my humble testimony in 
confirmation of what fell from Mr. T.awrence as to the 
value of scientifle effott in connection with the tea in¬ 
dustry in India. As secretary of the Bengal Chamber 
of Commerce, and of the Indian Tea Association for 
the last ten years, I have naturally had a good deal to 
do with the organisation of the scientific department 
of the latter body, to wffiich !Mr. Lawrence referred in 
terms of appreciation. The scheme, which mainly 
owed its inception to Sir James Buckingham, when 
chairman of the Assam Branch of the Indian Tea Asso¬ 
ciation, was materially assisted m its earlier stages by 
Sir George Watt, whose book, “The Pests and 
Blights of the Tea Plant,” had drawn attention 
to the importance of the matter, and who when 
superintendent of the Indian Museum, was good 
enough to allow us, with the sanction of 
the Government of India, to establish our first 
laboratory there. The gieat success which has 
attended the scheme is due without doubt to the 
vigour, energy, and scientific ability with which its 
operations were conducted l^y Dr. H. H. Mann, 
whose services we were fortunate in securing at the 
outset. That he was the right man for the post 
events have abundantly pioved, and there was uni¬ 
versal regret thioughout the tea industry when he 
was appointed by the Government of Bombay 
to be the first Principal of the new Agricultural 
College at Poona, from which so much is ex¬ 
pected, coupled with satisfaction at the official 
recognition of his worth. Personally I should 
not have thought that so large a percentage as 25 
per cent, in the increased production of tea could 
be credited to scientific effort. I do not, however, 
in any way desire to challenge Mr. Lawrence’s state¬ 
ment which he has no doubt good authority for 
m^ing, but I would like to say in addition, and in 
this I think I shall be borne out by tea planters 
generally, that where scientific assistance has been of 
most value is in the improvement of the manufacture 
and, consequently, of the quality of tea. 
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William Henry Prkece, K.C.B., F.R.S., 
Vice-President of the Society, in the chair. 

The following candidates were proposed for 
election as members of the Society :— 

•Chowdhury, Manmatha Nath Ray, 18, Rawdon- 
stieet, Calcutta, and Santosh District Mymensingh, 
India. 

Matthews, Ernest Romney, F.R.S.E., A.M.Inst.C.E., 
F.G.S., Bridlington, Yorks. 

Maung Maiing, 40, Phongyi-stieet, Rangoon, Burma. 
Notley, Charles K., Honolulu, Territory of Hawaii. 
Shepherd, James Whaley, A.M.T.Mech.E., care of 
The Carnatic Mills Co., Ltd., Madias, India. 

The following candidates were balloted 
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Society: — 

Ashby, John Thoma'>, Kdenholme, Hatherley-road, 
Kev\-gaidens, Surrey. 

Bunau-Varilla, Phillipe, 53, Avenue d’Jena, Paris, 
Fiance 

Chatterjee, Pasupati Nath, The Palace, Burdwan, 
Bengal, India. 

Cope, Mrs. Therese Kli/abeth, 10, Connaught- 
mansions, liattersea-paiU, S.W. 

Cox, Fred. J., M.l.Mech.E., 104, Paik-street, Clou- 
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Davidson, T. Gerard, 44, Great Russell-street, W.C. 
Durham, Miss M. Edith, iiO, King llenry's-road. 
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Gilder, Ardeshir Nowroji, Parvali-building, Thak- 
ordwar, Bombay, India. 

Gray, St. George, B.A., M.B., Senior Medical Officer, 
Calabar, .Southern Nigeria, West Africa. 

Griffiths, John Norton, 02, London-wall, E.C. 

Jack, John W., 37, Oueeiisferry-street, Edinburgh. 
Kiishnamacharya, M., M.A., B.L., Triplicanc, 

Madias, India. 

Lukis, Wilfrid Ravenshaw P'ellowes, M.l.Mech.E., 
Rising Sun Petroleum Company, Limited, Nonai 
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McClure, David Simpson, Bank of Bengal, Calcutta, 
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Maung, Maung, 7, Victoria-street, Bassein, Burma. 
Midgley, Albert Henry, 86, Cranmer-road, Forest- 
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Spencer, Major Maurice, 67, Vanbrugh-park, Black- 
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Taylor, William Henry, A.M.I.E.E,, 15, Hampton- 
load, horest-gate, E. 

Turnbull, Herbert, M.I.E.E., 2, Myddleton-park, 
Whetstone, N. 
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Brockley, S.E. 

Wicks, Joseph Thomas, 185, Fore-street, Edmonton, 
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Wright, Thomas D., Northampton Institute, .St. 
John-street, Clerkenwell, E.C. 


The paper read was :— 


THE REFORM OF THE PATENT TAW. 

By John William Gokhon. 

When I had the honour in November, igo6, 
of assisting at the discussion in this room of 
the subject of Patent-law reform, it was under¬ 
stood that the Crovernment were contemplating 
the introduction of a comprehensive measure 
and prepared to consider suggestions foi the 
improvement of the law. In these circum¬ 
stances the discussion which took place was 
marked in a very special degree by the 
feature of reality, and, as the Society secured 
the participation in that discussion of many of 
those gentlemen who were known to take an 
interest in the subject, the expression of public 
opinion on that occasion was particularly 
effective. In reverting to the subject now 
when the measure, then under discussion, 
has not only taken shape but has passed the 
Legislature and gone into effect as law of the 
land, I propose to bring it under your notice 
with special relation to the views which found 
expression in that discussion and, so to sjieak, 
to report progress to the Society in connection 
with the legislation which has taken place. 

But before going to the substance of the 
measure, it may be of interest if I place on 
record the course, somewhat unusual, which 
was adopted in passing the measure through 
Parliament. When the matter was before the 
country, and this Society, in igob, it was 
known that the Government proposed to bring 
in an Amendment Act, but it had not at that 
time transpired that they proposed to go far¬ 
ther than that. Shortly afterwards, however, 
it was announced that tw’o measures would be 
introduced, one to amend, the other to consoli¬ 
date, the law. This involved the curious result 
that the Amending Act should be passed and 
repealed in the same Session. In fact, it was 
so passed and repealed, almost in the same 
breath, for the two Acts follow one another 
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in the Statute-book, are consecutive in point 
of number, and received the Royal assent at 
the same Parliamentary function. Thus the 
Amendiiiij Act, although passed with all due 
solemnities, never had the force of law. This 
procedure, although not altogether without 
precedent, is very uncommon, having hap¬ 
pened, I believe, no more than three times in 
the course of the last thirty years. Indeed, 
in the other two cases the repealed Statute 
remained for a few weeks upon the Statute- 
book, and w^as not, as in the present case, 
actually still-born. The practice of repealing 
and replacing an elaborate Act of Parliament 
in such hot haste is one which does not com¬ 
mend itself on theoretical grounds, and the 
present experiment is hardly likely to raise it 
above the theoretical level in public esti¬ 
mation. The natural consequence of such 
precipitation has in fact led to some serious 
errors in the drafting of the Consolidating 
Act. These, however, are matters at which it 
is not necessary to do more than merely 
glance this evening, and therefore I propose 
in the present paper to confine my attention to 
the Amending Act, or, to speak more accu¬ 
rately, to those clauses of the Consolidating 
Act, which are taken from the Amending 
Act of 1907. 

There having been no formal resolution 
and no adopted recommendations, it is per¬ 
haps not altogether easy to ascertain from 
the discussion which took place here in 
November, 1906, what were the views prevail¬ 
ing at the meetings of the Society upon the 
various points discussed. But on certain 
points there will be little doubt, and foremost 
amongst these is the view that the time had 
come when it was necessary to put some stop 
to the unregulated claim of monopoly rights 
by patentees, w'hose interest it is, not to intro¬ 
duce patented inventions, but to prevent their 
introduction among the industries of this realm. 
This part of the case for reform had already 
been worked out with considerable thorough¬ 
ness : notably in connection with its dicussion 
by the Manchester Chamber of Commerce; 
and Mr. Levenstein, who put the views of the 
Chamber before this Society on that occa¬ 
sion, not only identihed the mischief, but also 
suggested the lines of the remedy which his 
Chamber had urged upon the Government. 
Comparing that proposal with the Bill, \ 
observe that Parliament has adopted the 
Manchester proposal without serious modifi¬ 
cation^ Section 27 of the Act provides 
that— 


“At any time not less than four years after the 
date of a patent and not less than one year after the 
passing of this Act, any person may apply to the 
Comptroller for the revocation of the patent on the 
ground that the patented article or process is manu¬ 
factured or carried on exclusively or msinly outside 
the United Kingdom. 

“The Comptroller shall consider the application 
and, if after inquiry he is satished that the allegations 
contained therein are correct, then, subject to the 
provi'-ions of this Section, and unless the patentee 
proves that the patented article or process is manu¬ 
factured or carried on to an adequate extent in the 
United Kingdom, or gives satistactory reasons why 
the article or process is not so manufactured or carried 
on, the Comptroller may make an order revoking the 
patent either—(a) forthwith; or (If) after such reason¬ 
able interval as may be specified in the order, unless 
in the meantime it is shown to his satisfaction that 
the patented article or process is manufictiired or 
carried on within the United Kingdom to an adequate 
extent: Provided that no such order shall be made 
which is at vaiiance with any treaty, convention, 
arrangement, or engagement with any foreign country 
or British possession.” 

Now, if this be compared wdth the proposals 
submitted to the Board of Trade by the depu¬ 
tation for which Mr. Levenstein spoke, it will 
be seen that the ManchestcT proposal has 
been adopted in its entirety. Mr. I.evenstein, 
as reported on page 39 of the /ournal of this 
Society for the 30th November, 1906, said :— 

“ The deputation.askeii the Pre«*ident 

of the Board of Trade to re-instate the law as laid 
down in the Statute of Monopolies, with several 
provisos. It did not ask that every patentee must 
work his patent, but that a patentee should only be 
called upon to work his patent in this country if he 
worked it abroad. A second piovisowas that he need 
not be called upon to work it in this countiy if he 
justified his inaction to the satisfaction of the Board of 
Trade.»’ 

It is not only of interest in this place, it is 
also a valuable aid to the construction of the 
Act, thus to compare its language with the 
suggestion out of which the clause grew, and 
which it manifestly is intended to embody in 
the form of law. The language of the clause,, 
taken by itself, is ambiguous and might very 
well give rise to considerable difficulty a,nd 
ev&n, possibly, to some unexpected results if it 
Were not possible to obtain assistance in inter- 
pi-eting it from extraneous sources. Thus, the 
condition that a patented article or process be 
manufactured and carried on mainly outside 
the United Kingdom, suggests three totally 
different states of fact. It may mean that,, 
although the patented manufacture, is carried 
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on in its entirety within the Ignited Kingdom, 
it is also carried on elsewhere, and that the 
scale on which it is carried on outside the 
United Kingdom is larger than the scale on 
which it is carried on within the realm. There 
is, however, a second sense in which the words 
of the Statute might be understood. It might 
clearly be said that the manufacture of bicycles 
was earned on mainly abroad if the wheels, 
the tyres, the frame, and the gearing were all 
produced abroad, imported as separate parts, 
and simply put together in this country. In 
that case there would be no importation of a 
bicycle,*, the importation would be restricted to 
bicycle parts. But that bicycle, although in 
one sense not manufactured abroad, might in 
another sense be said to have been mainly 
manufactured abroad, and sooner or later 
the question is pretty sure to arise as to 
whether a manufacture carried on in this 
way by producing the parts in other coun¬ 
tries and assembling them h(‘re into their 
final form is not within the mischief aimed 
at by this clause. 

The third sense in which the question may 
arise may be illustrated by the well-known 
case of the patent originally granted for the 
telephone and phonograph. Jn these days 
th(’ two instruments would probably be held to 
be different inventions, but when both were 
new the telephone, naturally enough, was 
regarded as a phonograph worked by elec¬ 
tricity, and the phonograph as a mechanical 
telephone. Both instruments were comprised 
in one patent grant, but they gave rise to 
totally distinct manufactures. Would the fact 
that the one instrument might be mainly 
manufactured within the realm in such a case 
be held sufficient compliance with the Act, 
even although the other—the really important 
manufacture, suppose—^>\'as carried on ex¬ 
clusively abroad ? If not, must the rule be 
applied distributively to all the separate claims 
made under a patent, and the patentee called 
on to show that his invention, in every separ¬ 
ate application of it, is carried on mainly 
within the realm ? 

It is very difficult to see, if the language of 
the Act alone be considered, how this question 
should be decided. But when we know that 
the demand for legislation in obedience to 
which this Act w'as passed was a demand that 
every patentee should be required, subject to 
certain allowances, to perform the duty of 
introducing his patented improvement into 
the manufactures of^this country, it becomes 
easy to decide between the two views. The 


real question, then, is not whether the major 
part of the work connected with the carrying 
out of a patented improvement has been done 
here or there, but whether the improvement 
itself in its entirety has or has not been fairly 
introduced into this country. If a patentee 
who by manufacture elsewhere has demon¬ 
strated his ability to bring his invention into 
use, shirks his responsibility so far as this 
country is concerned, that will be a good 
ground of revocation. 

While thus the principle may be identified 
with some confidence, it must be admitted that 
the Act will probably be a very difficult one to 
work. The criterion indicated—that of the 
preponderance of the manufacture carried on 
abroad—is one which affords but a very im¬ 
perfect test of the matter which is essentially 
in question. There are vc'ry many manufac¬ 
tures, and with the spread of industrial enter¬ 
prise over the whole world their number is 
daily increasing, in which it is impossible for 
this country to have a main share of the 
industry. Let me take by way of illustra¬ 
tion the printing trade. That is one which 
is carried on by very elaborate mechanical 
appliances to the perfection of which a 
great deal of inventive industry has been 
recently applied and is being applied at the 
present time. Take the case of some valuable 
invention in connection with type setting or 
printing machinery. There is, of course, an 
enormous market for sm h an invention in this 
country, there is a market still larger in 
America; there is, it may be, a market 
larger yet on the Continent of Europe. Now, 
if the supposed invention is of sufficient im¬ 
portance and sufficient merit to make its way 
in all these different countries it is not to be 
supposed that it could be mainly carried on 
within the United Kingdom. No patentee 
could be expected to bring about such a result 
as that. 

The illustration just given is typical of an 
immense number of inventions, probably of 
the great majority of patented inventions, and 
if the Act contained no further provision than 
that of Sub-section i for meeting such a case 
it would be clearly impracticable. But Sub¬ 
section 2 entrusts to the Comptroller a very 
large measure, in fact an enormous measure, 
of discretion. In the first place, it w’ould 
appear that he is entitled altogether to dis¬ 
regard the fact that the invention is carried on 
mainly outside the United Kingdom, and to 
put the question to himself in a different form. 
For Sub-section 2 says, the Comptroller may 
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be satisfied if the patentee proves that the 
tnanpfacturc is carried on to an adequate 
•extent in the United Kingdom. In the case 
just proposed it is hardly conceivable that the 
Comptroller would think the extent inadequate 
if the fair demands of the printing trade 
within the United Kingdom were adequately 
met. The fact that the very much more 
•extensive printing trade outside the United 
Kingdom made a larger demand, which was 
met on a proportionately increased scale, could 
hardly weigh with him. It may, therefore, 
perhaps, be taken for granted that the effective 
measure of a patentee’s responsibility under 
the clause is not expressed by the word 
“mainly” in Sub-section i, but by the words 
inadequate extent” in Sub-section 2. 

There is another case of difficulty which may 
be proposed, and to which your attention was 
called upon the last occasion. It w'as then 
pointed out that there are a great many manu¬ 
factures which cannot advantageously be 
carried on within the realm at all, although it 
is of great importance to us that they should 
be carried on elsewhere. Such processes, for 
instance, are most metallurgical processes 
which are concerned with the production of 
such products as gold, mercury, platinum, and 
various other metals which mighi be named 
that do not occur to any material extent among 
the mineral deposits of the United Kingdom. 
All these things have to be brought to us from 
abroad, and their production may be indirectly, 
though it cannot be directly, promoted by the 
grant of British patents. A particularly strik¬ 
ing illustration of this case is one which was 
mentioned in the course of our last discussion, 
an invention by which nitrate fertiliser is elec¬ 
trically produced from the nitrogen of the 
atmosphere by the aid of water-power. Such 
an industry, carried on where water is abundant, 
may very possibly become in the not distant 
future one of the mainstays of our agriculture. 
The manufacture is, in fact, protected by 
British patent rights, and its result would 
probably be of more importance to this country 
than to any other country in the world. This 
is a striking case in which it would be suicidal 
to insist that the manufacture should be mainly 
carried on within the realm, for the expense 
of producing nitrate by steam poiver, would 
make the scheme commercially impracticable. 
To provide for such a case as this, the second 
.sub-section contains a further reservation. 
Hie patentee may not only prove that his 
manufacture is carried on to an adequate extent 
within the United Kingdom, he may also, if 


he can, produce satisfactory reasons to explain 
why it is not so carried on at all. The case 
to which I have just called your attention is 
probably one of those in which the authorities 
would consider that satisfactory reasons could 
be given. 

It will now appear that although Parliament 
has adopted the Manchester proposal, it has 
not felt equal to the task of expressing that 
proposal in words. It is clear that the effec¬ 
tive law upon this subject remains to be made. 
It will be embodied in those rules which the 
Comptroller-General, or the Judge to whom 
an appeal from the Comptroller’s decision is 
allowed, may adopt for his own guidance. 
Probably these rules of practice, necessarily 
very difficult to frame, will be better elaborated 
in that way than by the deliberations of a Com¬ 
mittee of the Legislature, i^hich would regard 
the matter from a purely theoretical point of 
view. But it can hardly be contemplated as 
a satisfactory settlement of the law, that 
matters of so great importance should be 
left to be finally settled by the discretion of an 
executive officer. It will be a matter of great 
importance that those whom it concerns should 
keep under close observation the dealings of 
the responsible authorities with this matter, 
and, sooner or later, when sufficient experi¬ 
ence has been gained, should bring the whole 
question afresh to the notice of Parliament, 
in order that the tentative rules which may 
be expected to arise in the course of practice, 
may receive systematic form and parliamentary 
sanction. 

Another point which engaged the serious 
attention of the Society was the question of 
the tribunal by which the power of granting 
compulsory licenses was to be exercised. In 
connection with this part of the subject, 
reference may be made to the speech of Sir 
Lloyd Wise, who voiced the very generally 
entertained objection to the Privy Council that 
its procedure was too expensive for the pur¬ 
pose in question. By a very curious course 
of negotiation, the Privy Council had been 
originally fixed upon as the tribunal to admin¬ 
ister this part of the law with the express 
object of minimising the expense of securing 
compulsory licenses. The compulsory licensing 
system had been theoretically in existence in 
this country since the year 1883, but it is 
well known that it was not till raAny years 
after that date that the clauses of the 1883 
Act providing for the grant of compulsory 
Ii9enses were put into operation. Under the 
original Act the authority charged with 
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administering the system was the Board of 
Trade, and when the law came to be a 
practical reality, it was, in fact, administered 
by referees, who acted as arbitrators under 
the authority of the Board. That method was 
said to be expensive, whether or not with 
sufficient reason I do not know. At any 
rate, in the year 1902 an Act was passed to 
facilitate the obtaining of these licenses, and 
the jurisdiction was transferred from the 
Board of Trade to the Judicial Committee 
of the Privy Council. Perhaps it would 
be more accurate to say that the jurisdic¬ 
tion was transferred from the Board of Trade 
Referees to the Judicial Committee of the 
Privy Counc il, for under that Act a petition 
was still to be presented to the Board of Trade 
and came before the Privy Council upon a 
ree rence from the Board. It will be seen that 
this altered procedure did not in fact promise 
much relief in the way of expense. There is 
no reason why litigation carried on before the 
Privy Council should be less expensive than 
before the less distingushed tribunal selected 
by the Board of Trade. It was probable that 
if the matter had been duly considered from 
this point of view it would have been seen, 
even by the promoters of the original Bill, that 
this proposal afforded no prospect of relief 
upon the score of expense. What happened, 
in fact, was that a departmental committee 
having been appointed by the Board of Trade 
to consider the matter, had reported in favour 
of transferring the jurisdiction from the Board 
of Trade to the High Court. The Bill, as 
originally drafted, was drawn upon those lines. 
In the course of its discussion somebody seems 
to have suggested that an application to the 
High Court involved the possibility of recur¬ 
rence to the Court of Appeal, and in the last 
event to the House of Lords, and it was said 
that the costs of such an appeal would be more 
formidable than the costs we wanted to escape 
—of an arbitration before a referee appointed 
by the Board of Trade. Hence arose the 
curious suggestion that the petition should be 
sent for hearing in the first instance to an 
appellate tribunal, and the Judicial Committee 
was selected, apparently for no other reason 
than this—that from the decision of the Judi¬ 
cial Committee there could be no appeal. The 
result of this experiment in the five years since 
1902 has been exactly what experienced people 
at the time said it would be, that is to say, 
the amended procedure made an end of the 
process, and there is in fact no report of any 
case of an application for a compulsory license 


during those five years which advanced to the 
stage of a hearing before the Judicial Com¬ 
mittee. 

The new Act has at length supplied the 
obvious remedy. The only thing which can 
minimise the expense of litigation is the 
security of efficient tribunals, and the 
efficiency of a tribunal depends in even 
larger measure upon the conditions under 
which it adjudicates than upon the com¬ 
petency of its judges. Now, the only tribunal 
which is favourably circumstanced for deciding 
upon the question of granting a compulsory 
license is the High Court. The reason of this 
may be stated in a very few words. The 
question of a compulsory license invariably 
arises in connection with the question of the 
infringement of some specific patent. Now, 
as a rule, the manufacturer or dealer, as the 
case may be, proceeds about his ordinary 
business in happy ignorance of the patent 
rights of other people. For the most part the 
labour and expense of searches relating to 
patent rights would be too great to be under¬ 
taken by practical men. In certain lines 
along which invention is actively proceeding, 
and a large number of people are working in 
the same direction, it is possible for one 
manufacturer, especially if he be in a large 
w'ay of business, to keep his eye upon what 
his competitors are doing, and to have a very 
comprehensive knowledge of the state of the 
patent register. In such a case as that the 
manufacturer may know perfectly whether it is 
oris not necessary for him to apply for licenses 
to carry out the manufacture upon v\hich he is 
engaged and upon which he proposes to em¬ 
bark. But, at best, a case of that sort is 
exceptional, and manufacturers in that posi¬ 
tion do not, in fact, very often figure as 
defendants to patent actions in our courts of 
law. They are, speaking generally, tough 
customers to tackle, and where a patent right 
is clear, they are usually in a position to make 
what terms it is necessary for them to make 
with the patentee, by voluntary arrangement. 

But the case is very different with the 
small manufacturer. He cannot afford to 
spend the time necessary to make himself 
personally acquainted with the Patent Office 
file, nor can he afford the expense of keeping 
an expert staff at work upon the file for his 
information. He must, therefore, take his 
chance in patent cases, and he does. Every 
now and again it happens that he gets a 
threat of proceedings, and is warned to desist 
from some manufacture in which he is actually 
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engaged. It is then that the question of com¬ 
pulsory license arises in an acute form. It 
may very well happen that the manufacture 
which is the object of attack, is the result 
entirely of his own industry and invention. 
The effect which our law gives to patent 
rights, enables a patentee, in many cases, to 
exercise control over not only the industry 
which he may himself have created, but also, 
by means of what is known as a master patent, 
to enjoy rights in the tributary inventions and 
manufactures of other people. In the aggre¬ 
gate these tributary inventions, sometimes 
improvements upon a patented invention, 
sometimes themselves wholly independent in- 
vention^j, form a very important branch of our 
manufacturing industry. Their claim to the 
protection of the law has been recognised ever 
since the passing of the compulsory licenses 
clauses in the Act of 1883, and by the pro¬ 
visions of the Act of 1902 they were placed 
theoretically on an entirely satisfactory basis, 
for it was therein provided that a compulsory 
license might be ordered to secure the reason¬ 
able requirements of the public if any existing 
industry, or the establishment of any new in¬ 
dustry w^re unfairly prejudiced, as well as in 
the case in which the public demand for a 
patented article was not reasonably met by the 
patentee. 

Following out the line of thought suggested 
by this provision of the Act, it will easily b e 
seen that the question of unfairly prejudicinig 
any industry or preventing the establishmerat 
of a new industry within the realm is a questio n 
which must frequently arise in connection witjh 
patent actions. It does not invariably so arisie 
by any means. In a great many cases patent 
actions are brought against people who arA 
concerned as speculators only in tentative^ 
efforts to share with the patentee in the benefits^ 
of the industry which he has himself estab-| 
lished, and ^whose action, therefore, while itj 
cannot be described as the carrying on of an ! 
existing industry, is far indeed from tending \ 
to promote the establishment of any new ^ 
industry, which, on the other hand, it tends to; 
embarrass. But when all allowance is made > 
for such cases, there remains a very consider- \ 
able proportion of patent actions in which the f 
owner of a rnaster patent seeks to circumscrifjfe 
the activities of those whose industry is ent^fely 
independent of himself or of his inversions 
In such a case the Legislature has |clearly 
recognised that the rights, not only | of the 
alleged infringer, but also of the great? public 
are involved. It was, however, lunreason- 


able to suppose that when a patent action of 
this sort was started against some small in¬ 
fringer, he would have either the c»)urage or 
resource to enlarge the area of conflict by 
instituting proceedings on his own account 
before the Judicial Committee of the Privy 
Council. Herein lay the secret of the failure 
of the Act of 1902. 

Tested by this criterion the new Act may be 
said to contain a promise of a large and most 
beneficial reform. At last the mischief of 
circuitous proceedings is remedied, and the 
jurisdiction to deal with an application for a 
r^ompulsory license is conferred upon the High 
^ourt. It may thus be dealt with simulta¬ 
neously with the question of infringement in 
one proceeding, and not only is it thus made 
available when it is wanted, but inasmuch as 
the applicant for a compulsory license is in 
any case, if he intends to defend the infringe¬ 
ment action, compelled to come into Court, 
the expense to the parties of the additional 
litigation involved in trying the application for 
a compulsory license under these conditions is 
minimised. 

It is not to be expected that the chief effect 
of such a provision as this relating to com¬ 
pulsory licenses will be made manifest by 
actual litigation. The knowledge that such a 
remedy exists will incline both patentees and 
manufacturers to agree with one another, and 
to do by voluntary arrangement what they can 
be compelled to do by process of law. It is in 
this indirect way that these remedial pro¬ 
visions of the Act, designed to secure the 
interest of the patentee in introducing his 
patented manufacture within the realm, do in 
fact take their chief effect. But, of course, to 
render them effective in this way they must be 
thoroughly available remedies. Machinery so 
elaborate as that of the Act of 1902 defeated 
its own object. The predacious patentee knew 
perfectly well that the chance was inconsider¬ 
ably small of its being brought into operation 
against him. Now, however, when he cannot 
himself asfeert his rights against a defendant 
without exposing himself to an effective re¬ 
joinder along these lines, it may be confidently 
expected that he will moderate his tone and 
learn to find his own interests compatible with 
those of the industrial British public. 

There was a third subject which, although it 
did not receive so much attention in the dis¬ 
cussion, was brought very definitely under the 
notice of the Society in 1906. The subject to 
which 1 refer is the imposition of oppressive 
conditions as terms of licenses granted undc^ 
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patents, and an illustration which was then 
used has been very prominent in the course of 
those discussions in and out of Parliament 
which accompanied the passing of the New 
Act. The mischief was identified when we 
were discussing it on the last occasion as that 
of the “tied housesystem, a scheme of 
licensing by which a patentee makes use of 
his patent right to secure, little by little, a 
controlling interest in the tools and manu¬ 
facturing plant of some particular trade, 
and so to become, in respect of the in¬ 
dustry which he honours with his attention, 
what may perhaps by analogy be called 
a “plantlord.” A very resolute and to a 
certain extent a very successful attempt to 
create a plantlord system in connection with 
the boot trade has been made in recent years. 
Although the operations of the projectors were 
carried out with ver)" considerable skill, they 
were, in fact, a little too crude and they gave 
rise to a public alarm, which has terminated in 
what are by far the most stringent provisions 
of the present Act. Section 38 is devoted to 
this subject and opens with these words:— 

“It shall not be lawful in any contract made after 
the passing of this Act in relation to the sale or lease 
of, or license to use or work, any article or process 
protected by a patent to insert a condition the effect 
of which will be:—(a) To prohibit or restrict the 
purchaser, lessee, or licensee from using any article 
or class of articles, whether patented or not, or any 
patented process, supplied or owned by any j^erson 
other than the seller, lessor, or licensor, or his 
nominees; ox {b) to require the purchaser, lessee, or 
licensee to acquire from the seller, lessor, or licensor, 
or bis nominees, any article or class of articles not 
protected by the patent; and any such condition 
shall be null md void, as being in restraint of trade 
and contrary to public policy.” 

A number of provisions follow this introduc¬ 
tory clause, some intended to limit its applica¬ 
tion and prevent it from interfering with legiti¬ 
mate contracts, others intended to facilitate the 
operation of the rule, and make successful 
opposition to a plantlord easy to those over 
whom he endeavours to establish his monopoly. 
Furthermore, one clause of particular strin¬ 
gency makes the existence of a plantlord 
contract a ground of defence to an action for 
infringement, while another clause—Sub¬ 
section 5 {b) of Section 24—makes the existence 
of such a contract a ground for the grant of 
a compulsory license. Of these provisions m 
the Act it is not possible to speak without 
admitting that a considerable amount of doubt 
must suggest itself as to the exact nature of 


the effect which they will produce. There is 
always a great risk in enactments of this 
kind, w'hich seriously modify existing con¬ 
tractual relations, of results which at first are 
unforeseen, and probably there is no one so* 
self-confident as to feel satisfied that he could 
tell beforehand how a clause like this will in 
fact take effect. But there can hardly be a 
doubt that it will suffice to nip the mischief in 
the bud. In these clauses the Act has been 
drafted with very special care, and sets out 
with great fullness and exactitude the precise 
intentions of the Legislature. Questions will, 
of course, arise as to the application of the 
rules laid down, but there can hardly be any 
question as to their scope and drift. Again, 
the limitations which have been placed upon 
the rules have themselves been very carefully 
and fully elaborated, and I may confess for 
my own part some difficulty in knowing which 
more to admire, the boldness with which the 
mischief has been attacked on the one hand, 
or, on the other hand, the care and, so far as 
I am myself able to form an opinion, the skill 
with which these limits have been laid down. 
This subject is, without a doubt, the most 
difficult of all the subjects with which the new 
Act deals, and I should be very presumptuous 
were I to venture to use the language of 
peremptory criticism, whether favourable or 
adverse, concerning these provisions of the 
Act. With the object in view everybody will 
sympathise, for indeed there could be no more 
terrible calamity than the creation of such a 
system of control as is here in contem¬ 
plation. At the same time an operation, 
even though skilfully performed upon sO’ 
delicate an organism as the contractual 
relations of tradesmen and manufacturers^ 
with one another, must always be attended 
with risks, and perhaps the most it is possible to 
say at the moment about this provision is that 
it has been very carefully elaborated, with the 
object of preventing a very formidable mis¬ 
chief, and that both its practical importance 
and its theoretical interest will make the work¬ 
ing of the system an object, for many years to- 
come, of lively interest to all who are concerned 
in the working of our Patent-law. 

The foregoing provisions of the Act may 
be described as the amendmenti introduced 
in response to popular demand. In addition 
to these, a large number of amendments have 
been introduced on the initiative of the patent 
Office itself, and as the result of experience* 
and observation accumulated now over many 
years. These., for the most part, are matters- 
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of detail, and do not call for particular notice 
in the present connection. They are designed 
to facilitate the course of proceedings and, 
with the possible exception of the clauses which 
confer upon the Comptroller-General the power 
to award costs, they can hardly be said to 
touch any question of principle. 

The power to award costs, now for the first 
time conferred upon the Comptroller, does 
indeed mark a new departure from the settled 
policy of former Statutes. In judicial pro¬ 
ceedings, where one party claims a right which 
the other party denies, the power to award 
costs is entrusted to the Courts by way of 
penalising the wayward conduct of the party 
in default; whether his default consists in 
advancing an unfounded claim, or in resisting 
one which is well grounded in law and justice. 
No similar considerations apply in the case of 
Patent Office procedure. Opposition to the 
grant of a patent or amendment of a speci¬ 
fication is based not usually on grounds of 
right but on grounds of technical propriety. 
The patentee, for instance, who opposes a 
subsequent grant on the ground of a grant 
previously made to himself does not by the 
result of his opposition, even if successful, in 
any way increase his own rights. It is well 
settled law that what he acquires by his own 
grant can neither be increased nor dimin¬ 
ished by any subsequent grant from the 
Crown to another person. The result of his 
opposition, therefore, is to leave his own 
rights as against the later applicant 
unaffected. On the other hand his action in 
a proper case does enable the Patent Office 
to exercise its powers with better discrimina¬ 
tion than would be possible without such 
assistance. It is a public duty which the 
opponent fulfils although he is usually ani¬ 
mated in the performance of that duty by the 
expectation of securing some private advan¬ 
tage in the result. Now, it may indeed be 
said that it is quite right that a man per¬ 
forming a public duty should be secured 
against expense in doing so. But it is not 
equally easy to make out the proposition that 
the indemnity to him should be paid not out 
of public moneys but out of the private purse 
of the applicant for a patent. It is, of course, 
obvious that if the applicant is seeking some 
advantage to which he is not entitled it would 
be reasonably fair that the necessary expense, 
of restricting his claims to what is properly 
allowable should be charged to himself. The 
grant is made for his advantage, and the 
necessary expense of making it may quite 


reasonably be made to fall on him. That, 
however, is a consideration that does not very 
strictly apply to the question of giving litigious 
costs against him. In fact he pays a sealing 
fee which is sufficient, on a average, to defray 
the expense of all the proceedings considered 
necessary at the Patent Office to secure the 
proper limitation of a patentee’s claims. 
It is in these circumstances a little hard 
that in a case which happens to be one of 
difficulty the applicant for a patent should be 
put to additional expense, an expense calcu¬ 
lated not on the basis of the advantage to the 
patentee or to the public resulting from the 
inquiry, but upon the basis of party and party 
costs. This matter might seem to be unim¬ 
portant or important only within such a degree 
that it might fairly be left to settle itself as the 
result of experience and in the course of time. 
But what one knows perfectly well is that the 
system of preliminary inquiry into the subject- 
matter and form of claims in foreign Patent- 
offices, such as those of the United States and 
of Germany, has become very formidably 
expensive ; and in some of our colonies, where 
American and German models have been 
followed, the same result has ensued, and the 
expense of obtaining a patent in the case of 
opposition is quite comparable to the expense 
of a patent action. This is a very real and 
substantial hardship, because the result of an 
inquiry at a Patent-office never is, and never 
can be, final in favour of the patentee. The 
nature of patent rights is such that in all coun¬ 
tries it has been found necessary to make the 
validity of the grant dependent upon well 
ascertained principles of law, and subject 
to the jurisdiction of the Courts of 
Law. Hence arises a case of special 
hardship. The expenses of the preliminary 
inquiries cannot be avoided, since the patent- 
tee has no such choice, as in a case of 
infringement, of sitting still and letting 
things take their course. The applicant 
therefore, has good ground of complaint if in 
these circumstances he is put to heavy ex¬ 
pense which cannot in any case afford him 
any advantage in the eye of the law. Fore¬ 
seeing these difficulties, our Legislature in 
1952 and 1883 provided, wisely as I venture to 
think, that these preliminary proceedings at 
the Patent Office should be conducted at the 
parties* cost. The result has been so admir¬ 
able that like many other good things it has 
passed unobserved. In fact, the necessary cost 
hitherto of obtaining a British patent, and so 
giving a new invention a fair start, has been 
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greatly less than that of obtaining a disputed 
patent in any other considerable country in 
the world. I limit this statement to the more 
considerable countries, because I cannot pre¬ 
tend to have a sufficient knowledge of the 
procedure at the Patent-offices of some of 
the smaller countries and colonics to make 
a universal statement. 

Whether this very desirable state of things 
will or will not continue under the new 

regime it is of course impossible to foresee. 
Everything will depend upon the judgment 
with which the new power is adminis¬ 

tered. The law officers, who have for 
some years past possessed the power of 

awarding costs have established a very sound 
rule for their own guidance, with the result 
that appeal proceedings arc conducted before 
them at a very moderate cost. 11 the 

Comptroller-General follows their lead he 
will probably be able to maintain the high 
character of the British Patent Office in 
respect of the reasonableness and inexpensive 
character of the demands which it makes 
upon applicants. 

There is one provision in the Act of which it 
is necessary to take notice, but as to which I 
am quite unable to indicate the source from 
which it comes. The iqth Section of the Act 
provides for the granting of a kind of sub¬ 
sidiary patent to be called a patent of 
addition.” Patents of addition are to be 
found in many other systems of Patent-law, 
but it is difficult to understand what purpose 
they are intended to serve in our own system. 
The history of patents of addition is a some¬ 
what interesting story. They originated in 
Napoleon's legislation in the year i8io, and 
the circumstances, so far as it is now possible 
to ascertain them, were as follows. Prior to 
the revolution, French industry had been 
fettered by privileges of all kinds, but had not 
enjoyed the benefit of any system of patents 
for inventions such as had grown up in our own 
country under the Statute of Monopolies. In 
other words, all through the eighteenth cen¬ 
tury France suffered from the mischiefs of 
monopoly and simultaneously from the want 
of any well considered Patent-law. The 
National Assembly put an end to both 
those anomalies. By a famous decree it 
abolished all monopolies, and at the same time 
it passed a law modelled upon the English 
practice creating patent rights for inventions. 
Now there was at that time a doctrine preva¬ 
lent in English law that any invention which 
merited a patent grant must be a matter of 


very sensible public importance and merit. 
The doctrine was forcibly expressed by Sir 
Edward Coke, who said that to be patent- 
able the subject-matter of a grant must be 
matter of urgent necessity and evident utility: 
and, referring to an old patent granted for 
some particular method of melting lead he 
said that it had rightly been described as a 
trivial matter like putting a new button 
upon an old coat, and that it was for that 
reason held unpatentable according to 
the rules of common law. This doctrine 
prevailed in this country until well into- 
the last century, and when the French legis¬ 
lators were looking out for a model upon* 
which to shape their own law, they found that 
the experienced English lawyers took this 
view. They found also that the English 
lawyers had arrived at this view of the matter 
by a course of argument which did not, by 
any means, commend itself to the Republican- 
way of thinking. The original idea of patent 
grants in this country was that they were- 
made from the bounty of the Crown, and it 
was considered unbecoming that the King 
should concern himself to make a special grant 
of privilege unless it w’ere in respect of some 
matter of urgent necessity and manifest utility 
to the realm. Now, from this view of the- 
matter, the French Legislature entirely broke 
away. They were not only abolishing privi¬ 
lege, they were also abolishing royalty, and 
the idea that any legal right could arise 
from the exercise of royal bounty was, of 
course, to them inconceivable. They sought 
and found another basis for the theory of 
patent right, and they found it in a legal 
fiction which, in our own days, had come to- 
be very widely accepted. They looked upon 
the patent as a contract between the inventor 
and the State. Social contact was, indeed, 
the tap root of most of their political theory, 
and nothing was more natural than they should 
apply this doctrine, among other things, to- 
the theory of the Patent-law. In their view,, 
therefore, the patent became such a contract,, 
between the public on the one hand, and the- 
inventor on the other. The inventor's privi¬ 
lege was paid for by the advantage which the 
public secured in being taught the secret of 
the invention. 

Now, on this view |f the matter, Sir Edward 
Coke’s theory of the coat and the button was 
altogether inappropriate. If an invention^ 
related only to a small matter, like the button 
on the coat, then the patent was a *;mal]« 
matter in its turn, and there was no royal 
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dignity to be offended by being involved in a 
trivial transaction. It was on these lines, 
therefore, that the National Assembly legislated 
in making the validity of a patent turn upon 
the novelty, and not upon the urgency of its 
subject - matter. This first experiment was 
not, however, quite successful. In the course 
of seven or eight years it turned out, or was 
so supposed, that a number of people set 
themselves to prey upon inventors by antici¬ 
pating the course of invention and taking out 
patents for improvements upon patented inven¬ 
tions by which they blocked the line of de¬ 
velopment of the original patentees. To us, 
in the present day, it does not seem that there 
could be any great objection to a rivalry of 
that kind, but it struck the French mind at 
the beginning of the last century as being an 
illegitimate form of competition. To meet 
this case, therefore, Napoleon’s Legislature 
introduced the system of patents of addition. 
The original patentee had the right, within a 
limited period, to take out a patent for an 
improvement upon his original invention. 
During that time he had a preferential right 
as against all other inventors. Subsequently 
the field was thrown open and anybody might 
obtain a patent for an improvement but, by an 
extension of the original idea, the patentee 
still retained a measure of ad/antage. He 
could take his subsidiary patent for the im¬ 
provement, not only in the form of a separate 
grant, but also in the form of a patent of 
addition, as it is now called, or certificat 
d'additiony as the French word is. Upon 
such a certificat he paid no renewal fees, 
and it was for all purposes treated as being 
a mere branch of the original patent. Such, 
in broad outline, is to this day the principle 
of patents of addition as embodied in the 
French law. 

In the year 1877, the existing German 
Patent-law was passed in which an attempt 
was made to combine the features to various 
existing systems when, among other things, 
the system of patents of addition was borrowed, 
with modifications, from the French system. 
The modifications were, however, very con¬ 
siderable. In the course of 150 years the 
original Patent-law both of this country and 
•of France had undergone considerable change. 
The change was rather^in the spirit in which 
the Jaw was administered than in the letter of 
the law itself. But neither in this country nor 
in France was there any remaining trace of the 
.old common-law rule that an invention to be 
; worthy of a patent must be a matter of urgent 


necessity. This principle, therefore, never 
found a place in the German system. For a 
patent of addition of the original French type 
there was thus no room in the German scheme, 
and, although the Germans borrowed the name, 
and may in a sense be said to have borrowed 
the idea, they modified that idea so con¬ 
siderably that they may perhaps with more 
propriety have been said to have substituted a 
new idea for it. The Zusatz Patent in 
Germany does not differ as to subject-matter 
from an original patent. There must be the 
same degree of novelty, the same degree of 
urgency, the same degree of utility, and the 
only advantage which the system affords to 
the original patentee is that by taking a 
subsidiary patent in this form he escapes 
the payment of renewal fees. This, in the 
case of a German patent, is a matter of 
very considerable importance. Not only are 
patent fees in Germany on a higher scale 
than in this country, but, what is of much 
greater importance in this connection, renewal 
fees are payable from the first. The fees pay¬ 
able down to the date of sealing under an 
English patent frank the grant for four years. 
The patentee has that period of time within 
which to turn his patent to account and make 
it remunerative, and during that time he is 
called upon to pay no fees in respect of his 
grant. It is difficult to overstate the [import¬ 
ance and, as I venture to think, the wisdom of 
this provision. If new inventions are to be en¬ 
couraged by a system of patent grants at all, 
it is evident that the system must be so devised 
that a meritorious invention may be made to 
pay its own way, and, to this end, the 
English scale of fees is admirably adapted. 
This view, however, did not commend itself 
altogether to the German Legislature. There 
the renewal fees during the first period of four 
years amount to as much as so that if 

more than one patent has to be taken for the 
protection of a given invention, the mere ex¬ 
pense of keeping the patent right on foot 
during the very early period within which a 
notable invention can hardly be expected 
to be remunerative is very serious. It 
was to meet this difficulty that the German 
Zusatz Patent was devised. Involvingj no 
liability to renewal fees, it enables a paten¬ 
tee to complete his invention and secure 
protection for it in its perfected form with¬ 
out incurring the overwhelming expenditure 
involved in taking a succession of full patent 
grants. 

Such being the two * existing systems of 
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patents of addition, it is at once evident that 
neither of them fits into our English system. 
The original ground has disappeared as the 
result of slow changes in the theory of our law, 
the modern doctrine being that any degree of 
utility, however slight, may be sufficient to 
support a patent. In fact the idea of urgent 
necessity and manifest utility has disappeared 
altogether, and with it has gone the reason for 
a patent of addition of the original type. 
Equally superfluous is the patent of addition 
if we regard it from the German standpoint. 
In point of fact the remission of fees does not 
affect the fees payable before sealing, so that 
the mere cost of obtaining a patent of ad¬ 
dition is the same as that of obtaining the 
mother grant. During the first four years, 
therefore, there is no reduction in the cost 
of a patent of addition, and it affords, 
accordingly, no relief to the early struggles 
of a patentee. On the other hand,- what 
is remitted is the cost to the patentee of 
renewal fees in the later years of the patent^s 
existence, and for that remission it seems very 
difficult to find an adequate reason. It cer¬ 
tainly is not desirable in the public interest 
that patents of mature age when not sufficiently 
remunerative to their owners to bear the 
charge of renewal fees should be maintained 
in existence. And it is difficult, therefore, 
assuming this relief from later renewals to be 
the only object aimed at by the introduction of 
this new system, to understand on whose behalf 
it has been proposed. 

A further reason which makes it difficult to 
look upon the present enactment as the mere 
introduction of the German system is that the 
German precedent has been departed from in 
what is perhaps its mo.st important particular, 
it is a logical result of the (Jerman view that the 
patent of addition should be capable, when the 
principal patent falls, of becoming itself a sub- 
■stantive patent grant. There seems to be no 
possible reason why a patent for matter which 
might be the subject of a subsisting grant 
should not be continued in existence if for any 
reason not involving what I may call its own 
validity the mother patent falls. Accordingly 
under these conditions the Zusatz Patent in 
Germany becomes liable after the failure of the 
mother patent to the payment of renewal fees 
•and subsists as a self-sufficient grant. This 
rule of course does not obtain in France. The 
certificatd*addition is, as I have said, a mere 
branch of the original patent, an additional 
claim as it were, and if the stem is cut down 
the branch withers away. Now this same rule 


has been adopted in the present Act. It is 
provided that a patent of addition shall remain 
in force so long as the patent for the original 
invention remains in force but no longer. This, 
therefore, puts it on the same footing as a 
ceriificat d'addition in France which, as we 
have seen, has been antiquated by lapse of 
time and change of law. 

In these circumstances I must confess myself 
greatly perplexed to suggest an explanation of 
the motive with which patents of addition have 
been introduced into our system of Patent-law. 
But, if putting question of motive aside, it be 
permitted to me to conjecture as to the part 
which they w'ill play in the future development 
of our law, I should like to suggest for the 
consideration of those w'hom it concerns that 
there is one very important function to which 
these grants may be made subservient. Our 
Patent-law, in most respects singularly reason¬ 
able and elastic, is in one respect highly angu¬ 
lar and technical. The power of amendment 
by which a faulty specification may be set 
right is subject to a highly artificial and very 
rigorous limitation of scope. A defective 
specification may, with leave duly sought and 
obtained, be amended by w'ay of disclaimer, 
correction and explanation, but not by way of 
amplification. This, in some circumstances, 
IS a matter of great hardship. For none of 
us, not even the most resourceful of inventors, 
can be always and entirely wise. We often 
understand only partially w'hat we understand 
best, and when it is a question of explaining 
and prescribing what we understand just well 
enough for practical purposes, but no better, 
there is sure to be a large measure of short¬ 
coming in the exposition. 

A particular example will make this clear, in 
shaping which I wall take liberty to draw^ upon 
imagination to any convenient extent, although 
my fiction is actually founded upon fact. An 
inventor treats a given base w'ith a given acid, 
for a given time, in a digester, at a given 
temperature. He obtains a new and useful 
product wffiich he naturally attributes to the 
reaction betw’een the acid and the base. He 
patents his new’ product and describes his 
way of producing it quite correctly, but wdth 
theoretical inaccuracy, tor the effect which he 
attributes to the interaction of the acid and the 
base alone is, in fact, due partly to the action 
of a slight admixture of iron derived from the 
digester, but undetected by his observation of 
the process and its results. Accordingly his 
specification takes no account of the really 
indispensable iron, but this is, at the time 
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when his specification is drawn up, a matter 
of no consequence, for digesters are always 
made,of iron, and so this necessary element 
is always present when the operation is carried 
out by the method which he describes. But, 
unfortunately for our inventor, enamelled 
digesters are brought into use and rapidly 
replace the bare iron vessels in vogue at the 
date of the patent. There is nothing in the 
specification to tell the operator that in these 
circumstances he must introduce a piece of iron 
with the acid and the base into his charge, for 
the patentee himself did not know that iron 
was necessary. Thus, by the invention of the 
enamelled digester, the specification, sufficient 
for the full description of the process so long 
as only bare iron digesters were available, has 
become fatally insufficient now that an operator 
is more likely as a mere matter of chance to be 
provided with an enamelled digester, than with 
an unlined one. What is the patentee to do ? 
It does not help him to disclaim, the fault is 
not in the claim, but in the description. It is 
not a case for explanation. Explanation means 
the explanation of some obscurity in the original 
language, so as to let the original meaning 
shine through. Here the difficulty is that the 
patentee originally meant to say exactly what 
he has said. It was his own apprehension of 
the invention that was at fault, not his ex¬ 
pression of what he meant. Still the misappre¬ 
hension w^as not of a kind which in our law 
vitiates in patent. A patentee may hold the 
wildest theoretical notions and yet prepare 
a perfectly sufficient specification if he de¬ 
fines with accuracy the practically necessary 
steps for carrying out his invention. A patent 
for a sextant would not be bad because the 
inventor thought it an instrument for measur¬ 
ing the movement of the sun in an orbit round 
the earth, and so described it. His geocentric 
view of the solar system would be a mere irre¬ 
levancy and quite innocuous to his patent 
right, however obtrusively he put it in the fore¬ 
front of his description. Our present patentee’s 
mistake is of the same innocent kind so long 
as the mention of a digester sends people to 
the use of an implement of unlined iron. There 
clearly ought to be some way of enabling the 
patentee to amplify his specification when he 
finds out his mistake by saying in effect, Now 
that you can obtain enamelled digesters, take 
note that what I said originally only applies 
with the qualification that the digester must be 
made of iron and unlined. If you use the lined 
vessel, add iron to the charge.” That makes 
the specification mean for practical purposes 


in future precisely what it has meant in the 
past, and on any principle on which amend¬ 
ment can be justified at all such must be a 
legitimate amendment. But it is not any 
kind of disclaimer, correction, or explana¬ 
tion,” and therefore it is not within the scope 
of the Sections (21 and 22), which expressly 
provide the machinery and processes of amend¬ 
ment. 

A scheme of amendment by successive 
complete specifications designed to provide 
for such a case as this has long been pub¬ 
licly advocated by Sir Lloyd Wise, and it 
may well be, that patents of addition will 
be adapted to the supply of a power of 
amendment of this kind. It is quite doubt¬ 
ful upon the language of the Act itself where¬ 
in the subject-matter of a patent of addi¬ 
tion must consist. The Section (19) says, 
“any improvement in or modification of the 
the invention ” the subject of the principal 
grant. In terms, at least, it is not provided 
that the subject-matter of a patent of addition 
must be an independent invention. The view 
that any improvement or modification, how¬ 
ever unsubstantial or however well-known, 
may really be the subject of a separate patent 
grant is not easily adopted, but on the other 
hand there is, as we have seen, no possible 
theory of the nature of patents of addition in 
the form given to them by the statute, which 
does not bristle with difficulties. If, then, we 
make the bold assumption that the patentable 
novelty of the subject-matter of a patent of 
addition may be found in the original invention, 
and that only such novelty must attach to the 
improvement or modification as will give it a 
separate identity, we should be able to discover 
in this somewhat inscrutable device the means 
of providing machinery for enabling patentees 
to amend insufficient specifications by ampli¬ 
fication. But the whole subject of patents of 
addition must be the work of the Comptroller- 
General, for what we find in the Act of Parlia¬ 
ment is mere plastic material, not yet wrought 
up into the likness of anything in the heaven 
above or in the earth beneath, or in the waters 
under the earth. 

I have now passed in rapid review the 
principal features of the new Act, and it will 
be seen that while much ground has been 
covered and a beginning made in many direc¬ 
tions the Act itself contains little beyond 
foundations. The superstructure of the real 
Patent-law will have to be built on to these 
foundations by judges and administrative 
officers. But even, considered as foundation, 
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the new statute does not supply a complete 
plan. When I addressed you on a former 
occasion I took the opportunity to draw at¬ 
tention to what is, to my own mind, by far the 
most serious defect in our system of Patent- 
law, that is to say, its want of adaptation 
to the requirements of the British Empire as a 
whole. The only machinery of any kind 
which the present Acts contain for facilitating 
the acquisition of patent rights by a dweller in 
any part of the British Empire outside the 
dominion in which he may chance to dwell, is 
a strangely inapt appliance called the Inter¬ 
national Convention,^’ and so ( ailed because, 
as originally drawn up, it was designed to 
provide for the reciprocal concession of 
facilities for the acquisition of patent rights 
between the peoples of Belgium, Brazil, and 
some eight or ten other countries in various 
parts of the world. It would be a shameful 
thing that nothing better adapted to the 
domestic requirements of the British Empire 
should have ever been devised if the fact were 
so ; it is doubly shameful that, an indigenous 
Imperial sc'heme having been devised in 1H52, 
and largely brought into use in the succeeding 
quarter of a century, that grand work should 
have been cast down in 1883, and this exotic 
plant substituted in its stead. The result of 
that achievement has been that one by one our 
colonies have followed our example, so that 
now the expense and difficulty to a British 
in\entor of getting the protection of patent 
right throughout the British Empire is quite 
comparable to that of obtaining patent rights 
in all the remaining countries of the world taken 
tegether. It is not at all to be wondered at 
that in the legislation of last session that 
matter, important as it is, should have been 
lett untouched. There was no popular demand 
for legislation on these lines, and no general 
recognition of the want which has to be 
supplied. At present the demand for an 
Imperial Patent-law is a fad. But I will ask 
leave to put on record my own sanguine hope 
that at some future time, and that in a future 
not remote, this Society, when deliberating 
again upon this subject, may find that both at 
beme and over seas the men of our race and 
the dwellers beneath our flag have come 
to see that in a well - considered Patent- 
law Convention of the British Empire there 
lies the greatest possibility, at present un¬ 
developed, of making patent rights promote 
the spread of industries throughout the 
Empire, and foster the growth of its internal 
trade. 


DISCUSSION. 

The Chairman (Sir William Preece), in opening 
the discussion, said that those who were present at 
the Society on the 30th November, 1906, would re¬ 
member the masterly way in which the author dealt 
with the condition of the Patent-law at that time. 
He had, with equal skill, given in the piesent paper a 
critical abstract of the Act, which was passed in such 
a phenomenal way through the Houses of Parliament 
last year. There were many remarkable features in 
that Act to which he desired to refer, the first essen¬ 
tial one being the enforcement of compulsory working 
of a patent in this country, whether taken out in the 
future, or whether existing from the past. He knew, 
as a fact, that those clauses in the Act had already 
taken an active form, because many factories w-ere 
now being erected by foreign manufacturers in 
Manchester and other places, to enable them to 
work under the patents they held in this country, 
so that it was evident that the Act had already begun 
to tell for the welfare of this land. One defect in the 
Act apparently was the absence of a compulsory 
search for priority. This country in that resi)ect was 
not in so strong a position yet as Germany 01 the United 
States. On the other hand, the Act had reduced the 
cost of taking out a patent to a smaller figuie than 
that in any other great country. In addition to that 
the cost of litigation was reduced, which was 
distinctly one of the main features that influenced 
the Board of Trade in bringing forward the Act 
last Session. The Act, however, did not meet 
the case where an applicant foi a patent was 
bothered by some vexatious claim by somebody with 
an imaginary anticipation. There was a class of 
cranks, well known to patent agents, whose sole 
object appeared to be to lodge claims for priority on 
absolutely no justification whatever. They delayed 
the issue of the patent, and caused a great deal of 
trouble, as well as expense. If .such people were 
promptly mulcted in co'^ts he thought the number of 
those vexatious appeals would be diminished. While 
the Act was very good in its way it w'as not perfect, 
and he did not see how it was possible in the present 
day, with party politics, for anything to be made per¬ 
fect ; but it was very remarkable that in spite of 
the state of political parties the Bill was carried 
through the House with very little trouble. The term 
of 14 years had been retained, although some people 
had hoped that the American term of 17 years would 
have been introduced. How'ever, the new Act 
was an Act of statesmanship which reflected the 
highest credit on his distinguished countryman who 
presided at the Board of Trade. Throughout the 
whole of the proceedings in Parliament, and since, 
Mr. Lloyd-George had shown that he Lad grasped 
the whole subject, and had carried the Bill through 
the House wdth an amount of tact for which he 
deserved all credit. One point to which the author 
had not referred in very eulogistic terms must not be 
forgotten, riz., that a patent must be regarded' as 
a contract between the Government, who gave the 
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patentee a very profitable asset, and the patentee who 
secured a species of monopoly; and it was only right 
and fdir that the Government in bringing forward an 
Act should be enabled to exact from the parties to 
whom a property was given something in the shape 
of service for the British public. In fact, the Act 
was very much of a kind of protection. It was not, 
however, protection that affected the food of the 
people, but which enlarged the bill of labour. It 
would do what the same kind of Bill had done in 
other countries—attract capital to this country. The 
Patent-laws in America and Germany had forced 
British manufacturers to spend their capital in those 
countries in the establishment of industries there, and 
American and German capital in the same way must 
infallibly come over to this country in order to com¬ 
ply with the conditions of the Act. 

Mr. Walter F. Reid, F.I.C., said that those who 
had been interested in the patent question for many 
years must feel satisfied that at last such an Act had 
been passed. Whatever it was it seemed to give British 
patentees a right they had not hitherto possessed; 
and it gave to manufacturers and others engaged in 
industrial pursuits in this country a similar right, that 
they should be entitled to use foreign patents which 
were taken out in the country, thus conferring a 
monopoly upon their holders. That was really the 
mainspring of the agitation which resulted from the 
Act of 1902, The author had called the present Act 
the ** Manchester proposal.’* Personally he objected 
to that term as being too local. The agitation was to 
a great extent due to a distinguished inhabitant of 
the Manchester district, Mr. Ivan Levinstein, who 
worked very hard and spent much money on testing 
the old law as it existed. He spent thousands of 
pounds in trying to get a compulsory license, and the 
operation lasted so many years, that the utility oi 
the license, if he had obtained it, would have been 
nil, A deputation waited on Mr. Lloyd-George, 
who not only grasped all the points put before 
him by the deputation, but he seemed to 
have grasped other points too, which he had put into 
the Bill. He did not recoUect the question of addi¬ 
tional patents being pressed strongly upon Mr. Lloyd- 
George, even if it was mentioned at all; but they 
certainly did not want the German Zusatzpatent. 
He had no hesitation in saying that the present Act 
would do British inventors and British industry a great 
deal of good. Very great power, however, had been 
put into the hands of the Comptroller, and he hoped 
it would not be used in such a way as to counten¬ 
ance objections. It was well known that some of the 
objections in the Patent Office to trade marks were 
absolutely childish, and if that sort of thing was to 
happen with regard to patents, the sooner another 
Act was passed doing away with the control of the 
Comptroller the better it wi^d be. The author had 
mentioned the utilisation of.water-power for the fixa-* 
tion cd* the nitrogen of the air. It might interest Mr. 
Gordon to know that water-pO Ky had not such a 


monopoly of the industry as had hitherto been st-jp- 
posed, because a large company would shortly bt* 
at work which would utilise coal for the same purpose, 
in the confident belief that coal, under certain condi¬ 
tions, could commercially compete with water-power. 
A properly constructed power-gas plant might well 
compete with water-power, so that a patent, appa¬ 
rently dependent upon the latter, might never¬ 
theless become of considerable commercial value. 
There was one extremely important reason why 
such a patent should not t>e controlled by foreign 
countries, but that the working should be com¬ 
pulsory in this country, viz., that England was 
at the present time entirely dependent for its ex¬ 
plosives on foreign countries. Not an ounce of 
explosives could be made in England under the ordi¬ 
nary commercial conditions without using nitrate of 
soda obtained from abroad. That was not a satis¬ 
factory state of things, because this country might be 
cut off from obtaining a supply of such an im¬ 
portant ingredient. It could be made from the 
air, but if a foreign monopoly in this country pre¬ 
vented that being done here the industry would be 
established abroad, and if the necessity arose for 
nitrates being made here, there would be no factory 
established for the purpose. The author had men¬ 
tioned that small manufacturers could not afford 
to search the files at the Patent Office to ascertain 
what patents were being taken out; but that was 
done very well for them in most trades and indus 
tries by the technical literature, so that very few 
manufacturers need be without a clear and definite 
account of patents and improvements in the particular 
industries in which they were interested. This was 
especially the case in the chemical industry. He 
differed from Mr. Gordon in the case he mentioned 
with regard to the iron autoclave. He did not say there 
might not be cases where an inventor unknowingly 
omitted some essential feature of his invention, and 
consequently ought to have the right to make a small 
addition which rendered his patent complete. There 
the new law would be a very great advantages. In 
the case quoted, however, the inventor ought to have 
specified in his patent, to make it a good one, that he 
used an iron digester to carry out the operation, be¬ 
cause it was a contract between him and the public ; 
and il he did not tell the public how the operation 
was carried out and the product obtained, his part of 
the contract was not complete, and he ought not to 
obtain his patent. A similar case occurred with 
regard to aluminium, Mr. Watson Smith discover¬ 
ing that the supposed effects of different liquids on 
aluminium were due simply to the alkali derived 
from glass vesseb in which the experiments had 
been carried out. He thought in such a case 
the patentee should have mentioned the material 
of which the vessel was composed; it was very 
ufual to do so in chemical patents. The Society 
was not a political one, and, therefore, it was in- 
adviiahle to discuss the general question of Protec¬ 
tion ; but if the Act was not a protection in connec* 
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tion with the food of; the people, it certainly was 
protection for the money and the industry by which 
they bought theb food. He thought it was thoroughly 
justified, and heartily congratulated the President of 
the Board of Trade on having passed such a very 
useful Act. When two or three years’ experience of 
it had been obtained, be trusted that Mr. Lloyd- 
George, or his successor, would be equally ready to 
give effect to all the amendments which might be found 
necessary. It might also be of interest to state that 
before the rules were published, they were circulated 
among a number of technical societies for theF 
opinion, and modified in accordance with the infor¬ 
mation thus received by the Board of Trade. That 
was a very good departure, which, if more frequently 
adopted by Government departments, would result in 
less grumbling by the country in general on some 
legislation that was carried. 

Mr. J. F. IsELiN said he was afraid he was not in 
harmony with the previous speakers as to the effect 
of the Act, which contained two important points. 
The first, which was the most important, w^as the 
forfeiture of a patent for want of working, and the 
second the power of the Comptroller to refuse a 
patent altogether. On those points he desired to 
enter a vfwy strong caveat against the Act. A few 
months ago all the world was falling over each other 
in claiming that there should be provisions in the Act 
for forfeiture of patents for want of working. He 
ventured to think a feW’ years hence the descend¬ 
ants of those same persons would be running away in 
the endeavour to escape the curses of the widows and 
orphans of the unfortunate inventors who had been 
deprived of their livelihood by those same provisions- 
A great deal of Protectionism and hatred of the 
foreigner had been imported into the question, an<l in 
order to avoid that he desired simply to refer to the 
case of the unfortunate British inventor, because his 
position w»as no better and no worse than that of the 
foreign inventor under the new Act. For instance, a 
man who made an invention which was useful only to 
one manufacturer might be told if he went to the manu¬ 
facturer, “You have no capital to work this invention; 
why should I pay for it It In four years’ time the inven¬ 
tion will fall into my hands, because you cannot work it 
in this country.” That was not limited to the case of 
a man whose invention was useful to only one manu¬ 
facturer, because in the case of three or four what was 
to prevent them from entering into a ring against the 
inventor ? There was nothing as far as he could see. 
He thought the introduction of forfeiture lor not 
working the patent was a very dangerous thing. He 
believed—and the best opinion in Germany was 
coming round to the same view—that exactly the 
same benefits could be obtained by means of a 
system of compulsory licensing. As an example 
which came under his own notice, he knew that under 
the Act of 190*, an action was brought for a com¬ 
pulsory license against the Shoe Machinery Trust, 
which resisted the endeavour to obtain a license until 


the case was taken to the Privy Council, and when 
it was actually in the paper for bearing they gave way 
and accepted the conditions offered. Statesmen 
sbonld by all means insist, if they wished, that 
patents should be worked in this country, but he 
submitted it was not right that the burden of it 
should fall entirely upon the unfortunate inventor, 
who might be a poor man. He submitted also that it 
was a very dangerous proceeding to give power to 
the Comptroller to refuse a patent altogether. When 
the system of preliminary examination was intro¬ 
duced into this country it was claimed, with 
justice, that it had avoided the disadvantages of 
the German system in that an invention which 
was so original that the officials in the Patent Office 
could not say that it was an invention, was entitled 
to its patent in spite of all the world. It might be 
that those inventions were not many, but nevertheless 
they existed, and the experience of the German law 
should have shown this country that it was highly 
dangerous to give to any man, however wise he might 
be, the power to refuse a patent absolutely. He sub¬ 
mitted, confidently, that it would have been wise to 
have remained by the provisions of the Act of 1902, 
and to have allowed a man to take a patent at his 
own risk. It was known that the agitation for com¬ 
pulsory working was directed against the German^ 
chemical manufacturers, and in respect to them he be¬ 
lieved the agitation would entirely fail. The motive 
power of the agitation was the desire of certain persons 
to have the advantages of certain German chemical 
inventions without paying for them. As far as he 
could see the result would only be to bring German 
competition into this country. A few British work¬ 
men might have additional wages, but none of the 
profits of manufacture would remain in this country, 
nor was it likely that British chemists would erjoy 
additional wages from the introduction of German 
chemical manufactures here. He had the good for¬ 
tune, a few months ago, to be shown over one 
of the great German manufactories, and it w-as 
extraordinarily interesting to notice the completeness 
of the system which w'as adopted to prevent any 
visitor from obtaining any inkling of the processes 
of manufacture. Indeed, one of the directors of the 
works told him that every chemical used was not 
called by its proper name but by another one, in 
order that the workntjen should have no knowledge o 
the process of manufacture. 

Mr, H. Fletchek Moulton thought it was not 
difficult to point out both sins of commission and 
omission in the new Act. Like the last speaker 
he was considerably afraid of the compulsory 
working proposals, not because he thought the 
patents ought not to he worked in this country, 
but because the Act abandoned the very ob^ious 
and proper system ot compulsory license in order 
to try and force the starting of the working of 
the invention simultaneously in all the countries of 
the world, was in most cases a practical 
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impossibility. The only reason which could be sug¬ 
gested for such a procedure was that other countries 
were ttying it, and that England might just as well 
be forward in the race; but it was perfectly im¬ 
possible in practice to expect that a complicated 
invention like the linotype machine, for instance, 
could be manufactured in three or four years in a 
dozen different countries. The Legislature had before 
them a perfect test in the compulsory license as to 
whether an inventor was really utilising the resources 
of the country. It might be the case that the 
procedure for getting a compulsory license was ex¬ 
pensive in the old days; the proper step was to 
simplify it, but the Act had neglected it. Terrible 
tales were heard of the failure of the compulsory 
license, for instance, there was the case of the 
Manchester man who failed to get a compulsory 
license, but it was not always pointed out that 
that was because the patent under which he 
would have liked a license was specially exempted 
from the Bill of 1883. , In his opinion it would be 
difficult to find a good case for a compulsory 
license which had not been granted. What really 
happened in the shoe machinery case, to which Mr. 
Iselin referred, was that terms were offered which 
the petitioners knew it would be absurd to refuse and 
go on with the petition; and when they had to choose, 
they took the old license. lie very much regretted 
that, instead of trying to improve the machinery of 
the compulsory license, it had been pushed to the 
background. The same remark applied to that extra¬ 
ordinary clause 38, dealing with restrictive covenants. 
The introducer of the Bill did nbt seem to realise 
■that he was handicapping, not so much the patentee, 
ut the person who wanted to get a license under it, 
1)y saying that no licenses should be granted on the 
terms that all the machinery was to be taken from 
one particular man. That did not handicap the man 
who sold so much as the man who was buying, and 
who could afford to take the whole of the machinery in 
order to get it at a cheaper price. It was perfectly 
true that at the eleventh hour a proviso was introduced 
with a view of giving liberty to the buyer to get the 
best terms, but it was only half-heartedly done, and 
it was doubtful if it car out its purpose. With 
regard to the sins of omission, first of all a Bill was 
passed followed by a Consolidation Bill so close on 
its heels that * there was no time to amend any 
defects which the first Bill revealed; in fact, the 
latter Bill was so hurriedly passed through that 
it was unable to cany out the former effects of 
the law. A very great deal, at any rate from 
the theoretical lawyer’s point of view, might have 
been dealt with that was omitted. For instance, 
ithe very difficult question of the rights of co¬ 
patentees had not been more than scratched at 
by the Act. It was laid down that a man 
'' might assign his shake ^^f a patent,^ but might 
hoi gtant a license without the leave of his co« 
patentee ; but no attempt ,was made to deal with 
jieehsiag by assigning a nomip^l share; while 


what would happen in a case of death was en¬ 
tirely a subject for future litigation. He heard 
the Act described by Sir Joseph Lawrence at 
the Imperial Industries’ Club as a layman’s Act. 
The author and many others present remembered 
with gratitude other laymen’s Acts, such as the 
Workman’s Compensation Act, which had provided 
a very deserving class with their living for some years 
past, and he trusted the new Patent Act would have 
the same effect. • 

■ ;f 

Mr. Gordon, in reply* after thanking the audience 
for the kind manner in whidh they had received his 
paper, said the suggestion had been made that the 
new Act was a Protectionist measUre. He thought 
that on reflection Mr. Reid, and those who thought 
with him, would come to the conclusion that 
it was not Protectionist at all, the reason being 
that the Act was designed to limit privilege, 
and not to establish it, while Protection was 
in the nature of a privilege. He had been 
exceedingly interested to hear what Mr* Reid had 
said with regard to nitrogen fixation, because 
although he remembered hearing a vague statement 
of the kind some time ago, he did not suppose at 
the time that it was at all possible. It was 
minently desirable that nitrates should be pro¬ 
duced in the country; indeed, he would go 
further and say that for the purpose of securing 
a supply of explosives, for it^stance, which should be 
available in all circumstances, it should be under¬ 
taken as a national business, just as the manufacture 
df ordinance and small arms was carried out by a 
fjovemment department. To suppose that such a 
necessity could be provided for by the haphazard 
system of regulating the Patent-law was a suggestion 
that would not, he was sure, commend itself to Mr. 
Reid. In the case of the iron autoclave, it was always 
very difficult to find a case which was actually a fact 
and a case in point, and that was why he said in deal¬ 
ing with the case he would take the opportunity to 
be very highly imaginative. He postulated for the 
purpose of making his point that unlined auto¬ 
claves were the only autoclaves obtainable, so that 
the mere prescription “ autoclave ” would be 
sufficient for it to be known that it was an iron 
receptacle, as at the date of the specification a lined 
receptacle had not come into use. So that he made 
the point with which Mr. Reid did not credit him, 
that in the specification as it originally stood the use 
of iron was prescribed, although the inventor did not 
know he was prescribing it. With regard to Mr. 
Iselin’s remarks, he was very far from wishing to pose 
as the apologist for the system of compulsoiy work¬ 
ing, being fiilly aware of the drawbacks and dangers 
which attended any such system. He did not 
tkink either Mr. Iselin or Mr. Moulton had heard 
the f>a8sage in the paper which dealt with that 
point, and therefore he did not know whether they 
would liave joined issue with him on it. Both those 
gentlemen took, as he thought, rather too strong 
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a view of what the pro\isions of the Act were. As 
it appeared to him, they were simply preparatory. 
Machinery was laid down, but whether, as Mr. 
Moulton said, it would supersede the system of 
compulsory licensing, or, as Mr. IiM^n said, it 
would reduce the deserving inventor to beggary, 
depended on how things were worked. It Would 
not be the result of the Act, because that was 
vagueness itself upon the subject. The machinery 
might work in any one of a great number of different 
ways ; but the way in which it worked would depend 
upon the amount of insight and judgment brought to 
bear upon it by the administrative officers who carried 
it out, and that was why he said that the operation 
of the system must be an object of very careful atten¬ 
tion for some years to come by all who were inter¬ 
ested in the working of the patent system. He 
hoped inventors and learned societies (especially trade 
societies) would very narrowly watch the proceedings 
of the Patent Office, and judge with regard to the 
working out of the system. If it was pioperly 
worked out, he thought there need be no hardship or 
injuiy; but there were possibilities of very serious 
mischief in the system if it was badly adminis¬ 
tered. The same remark applied to the Comp¬ 
troller’s power of refusal. The idea with which 
the clause was put into the Patent Act was 
that it would be used only in a very limited 
number of cases—cases that were absolutely clear. 
The provisions of the Act were that, where it was 
found that an invention claimed as the subject of a 
new patent had been specifically and completely 
claimed in a previous patent, the Comptroller was at 
liberty to refuse the patent. It was difficult to sup¬ 
pose that, if the two claims were indistinguishably 
alike, there could be any serious objection to a power 
of refusal used in those circumstances. Whether 
that would be the way in which the Act would work, 
must depend upon the judgment, discretion, and 
ability with which the administration carried it into 
effect; and being by nature an optimist he hoped for 
the best. 

On the motion of the Chairman, a hearty vote ol 
thanks was accorded to Mr. Gordon for his excellent 
paper, and the meeting terminated. 


HOME INDUSTRIES. 

The Settlement of the Cotton The hope 

expressed in these Notes last week that ** the cotton 
trade dispute will afford another illustration of 
common-sense winning the day” has been fulfilled, 
the dispute between emgloyers and workpeople has 
been settled, and relations are again normal. It was 
said hare last week that ” the cardroom amalgamation 
officials have already expressed their willingness to 
acknowledge the Brooklands agreement as binding on 
the ting-spinners after a universal list has been com¬ 
pleted, and it is difficult to understand why such an 
airangement should not be made before a list is 


discussed.” The employers have not moved from' 
the position they took up in their letter of January 
10 when the differences between the employers and- 
operatives had been narrowed down to the question 
whether the ring-spinners were or were not bound by 
the terms of the Brooklands agreement. In that 
letter the employers intimated that they could not 
consent to negotiate under conditions which implied 
the setting aside of the Brooklands agreement, or 
agree to the assumption that ring-spinners are not at 
present under the agreement, and to that decision- 
they have stood. The operatives have wisely given 
way, and probably their leaders would have done so 
much earlier in the dispute if they had had an entirely 
free hand. The employers have gained the essential 
point for which they strove from the outset, and the 
operatives express themselves satisfied with the 
admission by the employers that acceptance of their 
letter of January 10 does not deprive them of any of 
their rights in connection with the framing of a uni¬ 
versal list. Nothing of this kind has been said before on 
the employers* side, and the operatives consider that 
the negotiations have not been in vain since they have 
won this point for the ring-spinners. It must of 
course be borne in mind that the danger of disagree¬ 
ment will not be entirely removed until the negotia¬ 
tions with regard to the ring-spinners* wages ai*e 
satisfactorily ended, but assuming, as it is reasonable 
to do, that there is a genuine desire on both sides to 
arrive at a fair settlement, it may be confidently hoped 
that now the matters to be settled have been reduced 
to questions of shillings and pence, and the standard¬ 
ising of varying conditions, all outstanding difficulties 
will be satisfactorily settled. 

Railway Conciliation ,—It is encouraging to have 
the assurance of the President of the Board of Trade 
that the raftway conciliation scheme is making ex¬ 
cellent headway. All the railways of Wales, Scot¬ 
land, and Ireland are joining England. Most of the 
English railways are already in. There are only 25 
companies outside the scheme of conciliation, and 
the total number of people they employ between them 
is 1,400. A good deal will depend, of course, upon 
the spirit in which the scheme is acted upon, but if 
it is one of conciliation, as no doubt it will be, the 
scheme will be a success, and a guarantee that for 
seven years, at any rate, there will be no serious 
railway labour trouble. 

The New Patent Act .—It is seldom that an Act of 
Parliament has such an immediate and beneficial 
effect as that which seems likely to follow upon the 
coming into operation of the New Patent Act. Many 
foreign patentees are already negotiating with British 
manufacturers to carry out in the United Kingdom 
their British patents. Others have taken land for the 
purpose of erecting works in order themselves to work 
their British manufactures. As was recently men¬ 
tioned in these Notes (Joum^ly January 3rd'> the 
Hoschst Farbwerke (formerly Meister, Lucius and 
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Bruning) with whom are allied Messrs; Cassilla and 
G9., have intimated their intention to commence 
manufacturing in England, and have secured land for 
the erection of works at Ellesmere Port, near Chester. 
These two companies r^resent a capital the market 
value of which amounts to more than eight millions 
sterling. The Elberfeld Farburfabriken, with whom 
are associated the Badische Aniline and Soda Works, 
and the Berlin Company, with a capital of over 
;^i3,ooo,cx)0, intend to erect works for the manu¬ 
facture in this country of all the products for 
which they hold British patents. Their chief re¬ 
presentatives have been over from Germany to 
make inquiry for suitable land, and probably the 
new works will be erected in the neighbourhood 
of Manchester. These companies also hold British 
patents for the manufacture of synthetic indigo and 
many alizarine colours. A well-known American 
company which holds British patents for the manu¬ 
facture of safety razors, hitherto made solely in the 
States, have secured land in Sheffield, and expect to 
employ 500 hands ais soon as their works are com¬ 
pleted. Many other foreign manufacturers holding 
British patents, which they have hitherto worked 
solely abroad, are following their example. There is 
not the slightest doubt, writes Mr. Svan Levinstein, 
in an interesting letter directing attention to what 
the new Act has already brought about, that the 
advent of these foreign manufacturers will mean 
additional employment for workers—the operative 
classes, highly trained engineers and chemists—and 
give a new impetus to British enterprise. Unlike its 
predecessor, the new Act is clearly worded, and leaves 
no loopholes for escape from its salutary and much- 
needed provisions. 

Fruit Cultivation .—The agricultural statistics for 
1907, just issued, show that the contraction in the 
area of cultivation in Great Britain, which has been 
such a disturbing feature of the ruial position for 
many years past, continues. In 1907 the reduction 
was 23,000 acres, and there was a further reduction 
of arable land by 56,000 acres, bringing the total for 
the first time below 15 million acres (14,966,000). 
The reduction during the past 30 years has pro¬ 
ceeded, with comparatively slight yearly fluctuation, 
at the rate of about 1 million acres per decade. 
Notwithstanding the reduction of the land under the 
plough, the total extent of arable land actually under 
crop was almost the same as in 1906, owing to the 
fact that 53,000 acres less were left as bare fallow. 
In the returns now presented the principal addition 
is to be found in details relating to’ the cultivation of 
fruit so as to enable some estimate to be made of the 
relative importance of the principal sorts of fruit 
grown in Great Britain. It is satisfactory to find 
that, as compared with 1906, tlyre is an increase of 
l^949\acres under small trqit, and of 2,489 acres 
under orchards, or if a* loiter period is taken, an 
ifidiktie is shown during the pa$t 10 years of 12,000 
.actee iOf fimall fruit and 25,000 acres of orchards. 


Taking the whole of Great Britain it will be found 
that there are no less than a7,826 acres in strawberries, 
8,878 in raspberries, and 25,590 acres in currants and 
gooseberries. 

Horse Bnedmg.^Oi^y cold comfort is to be found 
in the statistics as to horses in the volume just issued. 
Earl Carrington recently pointed out, and in doing so 
did no more than repeat what many authorities in a 
less responsible position have said that the dearth of 
foals in this country is a natihUrii danger. Lately the 
number has diminished by 'io,doo in a single year. To 
quote the Secretary of the Hunters’ Improvement 
Society, France, Austria and Gerinany recognise the 
importance of maintaining the numerical strength 
and quality of their horses and each spends ;£‘200,000 
a year in this direction. Under existing conditions 
foreigners come over here and buy all the best of our 
brood mares. That is the crux of the whole question. 
In some districts there are no good animals left at all; 
they have been secured by other countries. The Dutch 
Government alone took from Ireland recently 350 of 
her best brood mares. Last year, according to the 
returns, the total number of horses showed a further 
decline of 12,312, reducing the total to about the 
same as in 1904. The largest actual reductions 
appeared in Lincoln, 1,172; the East Riding, 046; 
and Suffolk, 896. All but six of the English coun¬ 
ties, and most of the Scottish, showed decreases, but 
Wales had a slight increase. The number of horses 
used for agricultural purposes was practically the 
same as in 1906, but the county figures reveal rather 
striking diversity. Thus in the Eastern, or typically 
arable section of England, there was a decline of 
nearly 3,300 agricultural horses, while in the Western, 
or grazing section, and Wales, there was an increase 
of about 3,000. The greatest part of the decrease 
occurred in the youngest class, namely, unbroken 
horses under one year bid, which were 10,451, or 7*6 
per cent, fewer than in 1906. The total now recorded, 
126,490, is the smallest since 1900. As these figures 
afford the best indication of the progress of horse- 
breeding, the substantial decline shown in the 
returns is significant. In all parts of the country 
they tdl practically the same tale. In Great 
Britain as a whole the total is the smallest since 1900, 
and in England alone it is the smallest on record, 
since this class was first separately distinguished 
in 1896. In .Scotland, where the increase ot 
horse-breeding from 1900 to 1906 was relatively 
mnch greater than in England and Wales the 
numbers are reduced to the level of 1903, but are 
still considerably above those of previous years, 
while in Wales the numbers still remain larger than 
in any years prior to 1904. Expressed in percentage 
thbloss in 1907 as compared with 1906 was in Eng*^ 
land 10 per cent., in Scotland 7 pet cent., and in 
Wales 2 per cent. Among the causes assigned bf 
the coUeetors for this reduction of young stock, severe 
jweather during the foaling season, and the effbet W 
motors on light horse-breeding, are most tixmmdkj 
mentioned. 
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MEETINGS OF THE SOCIETY. 

Ordinary Meetings. 
Wednesday evenings, at 8 o'clock : — 
February 5.— “War Balloons.” By Auguste 

E. Gaudron. The Hon. Charles Stewart 
Rolls will preside. 

February 12.—“ The Application of Science to 
Foundry Work.” By Robert Buchanan, Presi¬ 
dent, Staffordshire Iron and Steel Institute. H. 
Graham Harris, Member of Council, will preside. 

February 19.—“ The Law of Treasure Trove.” 
By William Martin, M.A., LL.D. 

February 26,—“The Problem of Road Con¬ 
struction, with a View to Present and Future Re¬ 
quirements.” By Prof. H. S. Hele-Shaw, LL.D., 

F. R.S., and Douglas Mackenzie. The Hon. 
Richard Clere Par.sons will preside. 

March 4, — “ Modem Dairy Practice.” By 
Loudon M. Douglas. 

March ii. —“The Use of Reinforced Concrete 
in Engineering and Architectural Construction in 
America.” By Ernest R. Matthews, F.R.S.E., 
Assoc.M.Inst.C.E. 

March 18.—“Impressionist Painting : its Genesis 
and Development.” By Wynford Dewhurst, 
R.B.A. 

Dates to be hereafter announced :— 

“ Recent Improvements in Decorators’ Materials.” 
By A, S. Jennings. 

“ The Underground Water Supplies of the Thames 
Basin.” By Clayion Beadle. 

“ Industrial Entomology; the Economic Import¬ 
ance of a Study of Insect Life.” By F. Martin 
Duncan. 

“ The Gramophone and the Mechanical Recording 
and Reproduction of Musical Sounds.” By Lovell 
N. Reddie. 

Indian Section. 

Thursday afternoons, at 4.30 o’clock :— 
February 13.—“TheNew ‘ Imperial Gazetteerot 
India.’ ” By Richard Burn, I.C.S. (To be read 
by William Foster.) 

March 12.—“ Progress of Native States during 
the past Forty Years.” By SiR David W. K. Barr, 
K.C.S.I., Vice-President of the Council of India. 

April 30. —“ Reminiscences of Indian Life.” By 
the Right Hon. Lord Lamington, G.C.M.G., 

G. C.I.E., late Governor of Bombay. 

May 21.—“The United Provinces of Agra and 
Oudb.” By SiR James John Diggbs La Touche, 
K.C.S.I., Member of the Council of India and late 
Lieutenant-Governor of the United Prorinces. 


Colonial Section. 

Tuesday afternoons, at 4.30 o'clock ;— 
February 25.— “ Irrigation in Egypt under 
British Direction.” By Sir Hanbury Brown, 
KC.M.G. The Earl of Cromer, O.M., G.C.B., 
G.C.M.G,, K.C.S,I,, will preside. 


March 24.—“The Mineral Resouices of Western 
Australia.” By the Hon. C. H. Rason, Agent- 
General for Western Australia. 

April 7.— “The Imperial Problem of Asiatic 
Immigration.” liy Richard Jebb. 


Applied Art Section. 

Tuesday evenings, at 8 o'clock :— 

February 18.—“Banners in Pageantry.” By 
George W. Eve. Walter Crane, R.W.S., will 
preside. 

March 31.—“Enamel Portraits.” By Cyril 
Davenport, F.S.A. Sir Hubert vonHerkomer, 
C.V.O., R.A., will preside. 

April 28.—“Lace as a Modem Industry.” By 
Miss ISEMONGER. 

May 26.— 

Cantor Lectures. 

Monday evenings, at 8 o'clock :— 

Henry Hardinge Cunynghame, C.B., 
“ The Theorj'^and Practice of Clock Making.” 
Six Lectures. 

Lecture III.—Fkbruary 3.— The simple pen¬ 
dulum concluded — The compound pendulum — 
General formula—Moment of inertia—Corrections for 
circular error, and for moment of inertia of bob—Air 
buoyancy, its effect on pendulums. 

Lecture IV.— February 10.—Method of com¬ 
pensating pendulums for the expansion of the rod, 
the bob, and the temperature of the air—Barometric 
correction—Method of construction of pendulum— 
The gridiron, the mercury, the zinc and steel, lever 
and other pendulums. 

Lecture V.— February 17.—The pendulum con¬ 
tinued—Modes of suspension—Air-tight cases—The 
escapement—Principle of the escapement; eftect ot 
disturbances—The dead-beat escapement—Detached 
escapements and gravity escapements—The escape¬ 
ments of Mudge, Cummings, Bloxam, and Denison. 

Lecture VI.— February 24.—The theor>^ of 
escapements concluded—Teeth of wheels—The theory 
of epicycloidal teeth — Involute teeth — Lantern 
pinions—Electric clocks—Main divisions of electric 
clocks—Difficulties to be contended with—The clock 
of the future. 

Professor Vivian B. Lewes, “ Fuel and 
its Future.” Four Lectures. 

March 9, 16, 23, 30. 

William Burton, F.C.S., “The Nature 
and Structure of the Porcelains.” Three 
Lectures. 

May 4, II, 18. 

Shaw Lectures on Industrial Hygiene. 
Tuesday and Friday evenings at 8 o'clock :— 

February 7.—“The Hygiene of the Pottery 
Trade.” By William Burton, F.C.S., Chairman 
of the Joint Committee of Pottery Manufacturers of 
Great Britain. 
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February 28.—“The Removal of Dust and 
Funies in Factories.” By John Scott Haldane, 
M.A., M.D., M.R.C.P, (Edin.), F.R.S. 

MakcH 17 (Tuesday).—“ Child Workers 2nd 
Wage Earners.” By Miss Nettie Adler, Hon. 
Secretary to the Committee on Wage Earning 
Children. 

May 15.—“ The Dangers of Coal Dust and their 
Prevention.” By W. E. Garforth, President of 
the Colliery Proprietors* Association of Great Britain. 

Howard Lectures. 

Thursday evenings, at 8 o’clock 
'H. S. Hele-Shaw, LL.D., F.R.S., “The 
Navigation of the Air.” Three Lectures. 
March 19, 26, April 2. 

MEETINGI^ FOR THE ENSUING WEEK. 

Monday, Frb. 3 ..ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8 p.m. (Cantor Lecture). 
Mr. Henry Hardintfe Cunynghame, C.B., “The 
I'heory and Practice of Clock Making.** (Lecture 

in.) 

Royal Institution, Albemarla-street, W., p.m. 

General Monthly Meeting. 

Engineers, in the Theatre of the United Service 
Institution, Whitehall, S.W., 7I p.m. Inaugural 
Address by the President, Mr. J. W. Wilson, 
Chemical Industry (London Section), Burlington^ 
house, W., 8 p.m, Lieut.-Col. Sir Frederick 
Nathan and Mr. W. Kintoul, “ Nitro-glyt erine 
and its Manufacture.*’ 

British Architects, 9, Conduit^street, W., 8 p.m. 

Address to Students by Prof. W. R. Letbab>. 
Medical, ii, Chandos*street, W., 8| p.m. 

Victoria Institute, 8, Adelphi-terrace, W.C., 4J p.m. 
Mr. C. Dilivvorth Fox, “ The Southern Alps of 
New Zealand and their Glaciers.*’ 

London Institution, FinsburyKrircus, E.C., 5 p.m. 
Prof. W. li. Bottomlcy, “ Soil Inoculation.*’ 
Tuksday, Fbh. 4,..Royal Institution, Albemarle-strect, W., 
3 p.m. Prof. F. J. Haverfleld, “ Roman Britain.” 
(Lecture II.—“ Its Interior Civilisation.**) 

Alpine Club, 23, Savile>row, W., ^ p.m 
Designers, 6J, Suffolk-street, Pall Mall, S.W., 8 p.m. 
Sir Edward Sullivan, “ Design m Ornamental 
Bookbinding.*’ 

Civil Engineers, 25, Great George-street, S.W., 
8 p.m. Discussions on the following papers: — 
I. Sir John W. Ottley and Dr. Arthur W. Bright 
more, C.E., “ Experimental Investigations of the* 
Stresses in Masonry Dams Subjected to Water 
Pressure.” 2. Messrs. John S. Wilson and 
William Gore, ”Stresses in Dams; An Expert* 
mental Investigation by means of India-rubber 
Mod^s.** 3. Mr. Ernest Prescot Hill, C.E., 
^ “ Stresses in Masonry Dams.** 

Zoological, 3, Hanover-square, W., 8^ p.m. 
"Wmdwbsday, Fbb. S...ROYAL SOCIETY OF ART.S, 
John-street, Adelpbi, W.C., 8 p.m. Mr, Auguste 
E. Gaudron, ” War Balloons.** 

Geological, Burlington-bouse, W., 8 p.m. 

United Service Institution, Whitehall, S.W., 3 p.m, 

" , Rev, I . J. Lawrenctf, “ TheH^Fu^ Conference and 

’Naval Ww.** 

Royal Arcbmoiogical Institute, jtor Hanover-square, 

^ 4i Mr, A. Harkithome, ** Holdenby 

; Mouse gad Chtircb,*^ 


I'hursoav, Fan. 6...Royal, Burlington-house, W., 4j|f p.m. 

Antiquaries, Burlington-house, W*, p.m, 

Linnean, Burlington-house, W., 8 p.m. x. Mr. 
Clement Reid, ” Fruits and, Seeds from the Pre- 
Glacial Hods of Britain and Ketberlands.” s. 
Mrs. Reid, “A Method of Ulsintegrating Peat 
and other Deposits containing Fossil Seeds.*' 3* 
Mr. .S. T. Dunn, “A Botanical Expedition to 
Fokien.” 

Chemical, Burlington-boose, W., p.m. x. Messrs, 

O. Silbcrrad and H. A. Phillips, **The Metallic 
Picrates.” a. Messrs. R. Robinson and F. S, 
Kipping, ” Organic Derivatives of Silicon (Part 5}, 
Henzylethylsilicone, Dibenzylsiliconc and * other 
benzyl- and benzylethyl-derivatives of Silicano.” 

3. Messrs. H. Hartley, N. G. Thomas, and M. P. 
\pplebey, Some Physk’O-Cbemical Properties of 
Mixtures of Pyridine and Water.” 4. Mr. F. 
Tutin, “The Constilution of Umbellulone*’ (Part 
III). 5. Mr. A. Clayton, “Die Residual Aflinity 
of the coumarins and thiocoumarins as shown by 
their additive compounds.’* 6. Messrs. H. M. 
Dawson and C. G. Jackson, “The Influence of 
Foreign .Substances on Certain Transition Tem¬ 
peratures and the Determination of Mole<’ular 
Weights." 7. Miss A. E. .Smith and Mr. K. J. P. 
Orton, "The Bromination of P-hydroxydipheny- 
lamine.” 8. Mr. F. G. Pope, “ Colour and Con¬ 
stitution of Az-mothine Compounds” (Part x). 9- 
Mr. W. M. Hooton, “ The Dccompomtion of 
Ammonium Bichromate by Heat” (Preliminary 
notice). 

London Institution, Finsbury-circus, E.C., 6 p.m. 
Sir Frederick Bridge, Two Noble Brothers 
(William and Henry Ltwes),” with Illustrations 
by Westminster Abbey Choristor.s. 

Royal Institution, Albemarle - street, W., 3 p.m. 
Major Martin Hume, "The Story of the Spanish 
Armada.” (Lecture II.) 

Civil and Mechanical Engineers, Caxton-hali 
Westminster, 8,W., 8 p.m. Mr. F. G. Woollard, 

“ Some Devices for the Absorption of Shock on 
Wheeled Vehicles.’* 

Electrical Engineers, 25, Great Ghiorge - street, 

S W., 8 p.m. Mr. J. S. Peck," Protective Devices 
for High-tension Transmission Circuits.” 

FaiDAY. Feh. 7. royal SOCIETY OF ARTS. ]obn- 
street, Adelpbi, W.C., 8 p.m. (Shaw Lecture on 
Industrial Hygiene.; Mr. William Burton, “ The 
Hygiene of the Pottery Trade.” 

* Royal Institution, Albemarle-street, W., 9 p.m. 
Mr, Humphry Ward, ” Napoleon and the Louvre.** 

Civil Engineers, 25, Great George-etreet, S.W., 

8 p.m. (Students* Meeting.) Mr. P. T. Steinthal, 

" Electric Hardenihg and Annealing Furnkcet.” 

Art Workers* Guild, Clifford’s Inn-hall, Fleet-street, 
S.C., 8 p.m. 

Architectural Association, x8, Tufton-street, $.W,, 

7| p.m. Mr. C. Harrison Townsend, " Garages 
and Motor Houses.” 

Geologists* Association, University College, W,C., 

7I p.m. Annual Meeting. Adless by the Presi¬ 
dent on “The Centenaxy of the Geological 
Society,*' 

Junior Institute of Engineers, United Service Inati- 
ttttipn, Whitehall, p.ia. Mr. H. Cbatlgy, 

“ Aerial Navigation.” 

Philological, University College, W.C., 8 p,Si. 

Queketit MietWscopicail Onb, so, Hanover^squam, 

*W,Ci, 8 p.m. 

^wnnAir, FUa. ((...Rayal tnstitntiony Albekarle*stiM, 

v'' 3 p.m. Mr.Xkmdl Cuet, “ AntbcMiy Yan X>yl8t^ ’ 

(Lecture 
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NOTICES. 


H.M. KING CARLOS OF PORTUGAL, 

His Majesty, the late King of Portugal, 
whose death by assassination on Saturday 
last, the I St February, is deplored in this 
country almost as deeply as in his own, was 
an Honorary Royal Member of the Society. 
His Majesty was elected in 1905, when on a 
visit to England, where he was well known 
and deservedly popular. 


NEXT WEEK. 

Mond vv, FEimrAKY 10, 8 p.m. (Cantor 
Lecture.) H. H. CrN\NGHAME, C.B,, ‘‘The 
Theory and Practice of Clock Making.” (Lec¬ 
ture IV.) 

Wednesday, Fehri ary 12, 8 p.m. (Ordi¬ 
nary Meeting.) Robert Buchanan, “ The 
Application of Science to Foundry Work.” 

THURSi)Av, February 13, 4.30 p.m. 
(Indian Section.) Richard Burn, I.C.S., 
” The New ‘ Imperial Gazetteer of India 

Further details of the Society’s meetings will 
be found at the end of this number. 


CANTOR LECTURES. 

On Monday evehing, 3rd instant, Mr. H. 
H. CUNYNGHAME, C.B., delivered the third 
lecture of his course on ‘‘ Theory and Practice 
of dock Making.” 

The lectures will ^ published in the Journal 
during-the suUimer recess. 


PROCEEDINGS OF THE SOCIETY* 

APPLIED ART SECTION. 

Tuesday evening, January 21st ; H. H. 
CUNYNGHAME, C.B., in the chair. 

The paper read was— 

DEVELOPMENTS IN THE ART OF 
JEWET.LKRY. 

By Mrs. Hadaavay. 

It is eighteen years since an excellent paper 
by Mr. Carlo Giuliano was read here, in 
which a very comprehensive view of the 
history of jewellery was given. I will not go 
over that ground again, as with the exception 
of a few allusions to the past, it is of the 
jewellery of the present day that 1 will speak. 

It is perhaps strange that the art of the 
goldsmith and jeweller, an art so romantic 
and alluring, should have become what it 
is now—a dull and stereotyped commercial 
business. Jewellery is produced, like other 
hideous manufactured things, by people 
who know nothing of art, and whose 
only care is to turn out as many saleable 
articles as possible. There are a few artists 
who are doing their best to show’ that a jewel 
may still be an object of beauty in which 
thought and individuality are shown. . But 
compared with the thousands engaged in 
the jew^ellery trade, they are a mere hand* 
ful. It is of these artists and their w’ork 
chiefly that I am going to speak. Of course, 
public taste controls to a great extent the kind 
of jewellery that is produced. And the com¬ 
mercial article now holds the field. This is 
partly, too, because the large firms of manu¬ 
facturing jewellers understand better how to 
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bring their wares into public notice, and thus 
to hold before the public their standard of 
taste, which bad as it is people know no better 
than to accept. 

I would like to explain why the jewellery 
of commerce cannot possibly be considered as 
works of art—no matter how elaborate and 
expensive, and also why the simplest orna¬ 
ment—made even of the less precious metals, 
and set with the cheapest of stones—may be 
lovely and satisfying. 

If you look over the catalogue of a jeweller's 
supply shop, you will perceive a very strong 
reason why trade jewellery is dead as far as 
any artistic quality is concerned. You will see 
there rings, pendants, brooches, and so on. 
ready-made by the thousand, with holes to re¬ 
ceive the stones. And all parts of these—pins, 
clasps, settings—which should enter into and 
form part of the design, are sold also by the 
thousand, ready-made. Then, in the factories 
where these things are turned out, the aim is 
—not beauty or originality — but the largest 
return for the money. One man makes only 
one part, the man who makes each little sepa¬ 
rate part of a brooch or pendant, cannot make 
the whole. If he makes clasps—he makes 
nothing else. If he makes joints, or pins< or 
settings, or whatever it may be, that one 
branch is his limit; it is all he can do. It is 
nbt his fault that he is narrowed into one 
groove. It is the fault of the commercial 
system which inevitably makes profit the first 
consideration. Then the designs are supplied 
by men who are not artists, but are supposed 
to understand trade requirements. 

Is it conceivable that a work of art could 
result from this means ? Is it likely that the 
workman can take the smallest intelligent 
interest in what he is producing ? The other 
day, in Charing Cross-road, I came across a 
book labelled Designs for Jewellery." It 
looked well used and worn. I thought " Here 
must be something interesting I" It was 
evidently a design book of some firm of 
jewellers. The designs w'ere all nicely and 
carefully drawn, with a high light on every 
stone, and each one was, if possible, more 
stupid than the last. A sapphire surrounded 
by diamonds, a crescent, a daisy, a star, and 
80 on, through all the glittering list of stupidi¬ 
ties. It represented very well the jewellery of 
moft of the shops—all on the same pl^e, but 
below mediocrity. A shop in Regent-street is 
si^^ising its latest novelty. This is called 
t^bolo brdoch. 1 leave tbe rest to your 
bxia|fiiiitlon; no doubt large numbers of it 


will be sold. A Bond-street shop is exhibiting 
an electric launch in diamonds, surrounded by 
a lifebuoy in white enamel with a gold rope. 
This is an achievement to be ranked with the 
diamond motor-car, after the dogs and birds 
and horses and foxes, &c., which have been a 
stand-by for so long. A few firms, 1 sec, are 
making violent efforts to be artistic. An 
advertisement which may be seen in a current 
magazine is amusing. This caution appears : 
—" Avoid machine-made jewellery—it lacks 
originality." This is accompanied by illustra¬ 
tions of objects, which, I presume, aspire to 
be what they say are:—' Present-day jewels 
of advanced character.' " They are more or 
less unshapely blobs of silver, or perhaps gold 
with stones, or enamel here and there. The 
jewellery trade having come to this pass, when 
the maker attempts to avoid the stereotyped 
article, he blunders into the would-be artistic, 
and the result is deformity. 

Another firm has evidently secured some 
designs by artists. 1 am told that the practice 
is to buy one example of each kind which 
seems to lend itself to the purpose, send these 
to Germany, where they are cheaply repro¬ 
duced, and sent back to be sold by the dozen, 
or hundred, in competition with the work of 
their originators. This is by way of showing 
that the path of the artist is not altogether 
made smooth; he has difficulties of various 
kinds to meet. Once knowing what happens, 

I trust he avoids being exploited a second time. 

It is interesting to see that, as far back as 
1892, when Mr. Tonks read an able paper here 
upon the "Artistic Treatment of Jewel and 
Address Caskets," he deplored the unblushing 
audacity with which much of the work of that 
day violated every canon of art, and he looked 
forward hopefully to the future education of 
workmen and designers, that they might be 
able to avoid these infirmities. Fifteen years 
have passed, but most of the caskets, as well 
as the jewellery for personal adornment, are 
made in the same way—design and finished 
work, both turned out in hot haste under the 
lash of increasing competition. Generally, 
these caskets are monuments of misdirected 
ingenuity, the necessity for haste and show has 
killed the art. Fancy anyone, now^-a-days, 
spending forty years over a piece of metaU 
workf Ghiberti did on the bronze g^tes of 
the Baptistery of St John I , 

Edward Spencer, Mr. Alexander Fisher# 
Mr. Nelson Dawson, and Mr. Henry, Wnson# ^ 
eai^h have been responsible of late ^ears fqr, 
Some vety beautiful caskets, desighed^ 
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thought s^nd art, and executed with skill, 
put these artists have nothing to do with the 
system in vogue with the commercial houses. 
Their work is designed by themselves, and 
executed in their own workshops under their 
Qwn eye. 

However^ it is more of the goldsmiths^ and 
silversmiths’ craft as applied to personal 
jewels that I wish to speak*; and especially 
of what is being done by the small group of 
workers who may be called the pioneers of the 
renaissance of English jewellery and silver 
work, for most of these artists do not confine 
themselves to jewellery. In most cases they 
tpake cups, bowls, caskets, and silver dishes 
of all kinds as well, and many of them also 
produce larger work in steel, bronze, and 
iron. Ten or twelve years ago, very few 
artists had turned their attention to jewellery. 
Mrs. Newman was, of course, the first woman 
to set up a workshop and salesroom of her 
own, where the work was carried out by her 
own workmen from her own designs. Mrs. 
Newman read a paper here, in 1894, upon 
jewellery and the alloys and colouring of gold ; 
I believe I have the honour to be the next 
woman to follow her. 

The beginning of the present artistic move¬ 
ment, which is being followed by both men 
and women, was when Mr. Alexander Fisher 
opened his studio for enamelling and metal 
work. Mr. and Mrs. Nelson Dawson worked 
in this studio for a time when it was opened, 
not as pupils, but as co-workers. In those 
days, it was very diflicult to get instruction 
in the art of enamelling. Trade enamellers 
would not impart what they deemed to be 
their secrets, and, but for the classes which 
were held for a time at South Kensington, 
taught by a Frenchman, there was no instruc¬ 
tion to be obtained. Mr. Fisher received his 
knowledge of the technique of enamelling 
from those classes. Among the first enamel- 
iers, too, were Miss Gertrude Smith, now Mrs. 
Gilbert Bayes, and Miss Nellie Woodward, 
who now devotes herself to jewellery in general 
quite as much as to enamelling. Miss Eleanor 
Hall6 also was one of the first workers. To 
learn the technique of jewellery-making was 
very difficult at that time, too, for trade jewel¬ 
lers would not teach an outsider, and of other 
jewellers, there were none. However, Miss 
Woodward and Miss Smith persevered, and by 
dint of finding out a little here and a little there, 
gradudUy gathered together the knowledge 
necessary for metal work, and the making of 
the yeiy first to see the 


possibilities of artistic jewellery were Mr. and 
Mrs. Arthur Gaskin. They began by making 
simple pieces with their own hands. Their 
work has developed and elaborated, and is 
known now wherever modern jewellery is 
known. They are artists first, and jewellers 
afterwards. This is the case with all suc¬ 
cessful artist jewellers. Mr. and Mrs. Gaskin 
taught themselves, too—this is another ex¬ 
cellent road to good work. Many of the 
successful jewellers have taught themselves, 
picking up here and there the processes of 
soldering, and so on. Of course it is begin¬ 
ning in the right way to apply the art to the 
craft. The technique of every art or craft is 
exacting, but the technique can in time be 
mastered if the essentials are there. 

The trade has mastered the technique, 
overmastered it, one might say, and left the 
essentials out. Mr. Fisher’s jewellery is pro¬ 
bably known to every one here. He uses 
repoussS with enamel, and little painted 
enamel plaques mounted in well - designed 
gold or silver settings, sometimes with jewels. 

The work of Mr. and Mrs. Nelson Dawson 
will be known, too, to everyone interested in 
modern jewellery. Mr. Dawson designs large 
work—iron gates, electric light fittings, and 
many other things, which are carried out by 
workmen whom he has trained in his own 
workshops. Mrs. Dawson does the enamels. 
Whenever she turns out an enamel of particu¬ 
larly happy colour or pattern, her husband 
designs a setting for it, or she designs the 
whole jewel herself. Mrs. Dawson tells me 
that it does not pay very well, as it takes 
much time and care and money to produce it. 
They do it really for the love of doing sound 
and practical work as well as w*hat they 
consider to be suitable and beautiful. Of 
course, cheap work cannot be produced in this 
way, and it is the way in which all artists 
work. 

The chief artistic difficulty all round seems 
to be to produce good work that will pay, or at 
least that will provide a living for the workers. 
There is so much bad and cheap work pro¬ 
duced and sold, in competition with the good, 
and the publjic often seem to prefer the bad, 
perhaps because it is cheap, so tnat there is 
always before the artist the temptation, and 
sometime 9 the necessity, to produce something 
which will sell quickly. 

In 1899, Mr. Montague Fordham opefied the 
.Gallery at 9, Maddox-street^ in order to bring 
belmre the public the best modem handicraft, , 
.and encourage a movement which had rathet . 
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languished since the death of William Morris. 
Here, standard was put before everything else 
—even finance. It was, from the beginning, 
the only Gallery in London carried on on these 
lines. Mr. Edward Spencer, Mr. Henry 
Wilson, Mr. Paul Cooper. Miss May Morris, 
Mr. Benjamin Nelson, and Mr. W. S. Hadaway 
were among the first artists to contribute 
jewellery and metal work, and I think all of 
them have continued to do so. It has now 
changed hands, and is known as the ** Arti¬ 
ficers^ Guild. It is run on the same lines, 
and connected with it are workshops at Oil 
Mill-lane, Hammersmith, under the direction 
of Mr. Edward Spencer. To the workshops, 
visitors are freely welcomed. The managers 
are anxious for their clients to go and see 
the orders being executed, so that they may, 
in some slight degree, understand the limita¬ 
tions imposed by the material, and the prin¬ 
ciples which underlie the exercise of their 
skill, principles which, basing themselves upon 
utility and expediency, permit just this or that 
degree of efflorescence, and impose this or that 
degree of restraint. For metals to be tortured 
into shapes suitable only for some other 
material, a^^d rendered in naturalistic forms, 
besides being very unsuitable, offends every rule 
of taste. Then the extreme finish in fashion 
with the trade is unpleasant. The makers seem 
to think by removing all evidences of the work¬ 
man’s touch that much perfection is gained. 
At the workshops of the Artificers’ Guild the 
designs are derived from the study of the 
work of the best periods, they are not me¬ 
chanical reproductions, but objeCt-lessons in 
the exercise of beautiful methods of con¬ 
struction. The jew'ellery workshop is man¬ 
aged from the technical side by one who is 
himself a craftsman and an artist, and the 
terms upon which all boys and girls enter 
their employment are that the Guild will do 
their best to equip them with individual 
independence as master craftsmen in the 
future. This is how a dignified art is made 
of what is usually a commercial business. 

Mr. C. R. Ashbee, a few years ago, removed 
his workshops to Chipping Campden, Glouces¬ 
tershire. This interesting social experiment 
has so far been successful, but, even her^, 
commercialism creeps in. When I undertook 
to write this paper, I asked Mr. Ashbee about 
certain jewellery which I had recently seen in 
his Brook-street shop. He replied that, as I 
saidt a good deal of the jewellery was not up 
to the standard of the earlier work, and the 
bulk of it was not designed by himself. He said 


that, in his view, until some proper external 
standard is set up to check bad workmanship 
and regulate the shops, it is impossible for 
good stuff to stand against the competition of 
the inferior work, this is the rub—the artist 
has to spend time and care in producing good 
work, and the ignorant public very likely pass 
it over for bad and cheap things. There is, 
however, a class of people of good taste, and 
they are steadily increasing, who will have 
nothing to do with shop jewellery, and who 
know the difference between good jewels and 
those of inferior workmanship, and it is for 
these that the artist must work, and among 
them find his patrons. If people, of education 
and culture in other matters, understood anv- 
thing about ornament, or had taste in the 
decorative arts, they would shudder at wearing 
the jewels with which they complacently deck 
themselves. But the decorative arts are sadly 
misunderstood by the public at present. I 
have been in many houses since I came to 
England ten years ago, and very few of 
them that I can recall are really furnished 
with good taste, that is—not filled with over¬ 
patterned and unsuitable paper and draperies 
—not overcrowded with everything. It requires 
much searching in London at present to find 
furniture for a house that a person of taste in 
such matters would care to live with. If, how¬ 
ever, everything were made beautiful and 
appropriate, instead of hideous and inappro¬ 
priate, the pleasure of the hunt would be all 
gone. If the ordinary articles of daily use 
were made of good patterns and materials, 
the chase through out-of-the-way places for 
possible things would be no more. 

Certain people, far too many of them, do 
receive pleasure from atrocious things. I 
know a man who has had all the old oak 
in his house painted while, with red plush 
panels! But I am not talking of furniture, 

I am talking of jewellery. I only want 
to point out that excellent people, perhaps 
with kind hearts and high places in their pro¬ 
fessions, or whatever their walk in life may be, 
think that little matters, like suitable furniture 
and ornaments, are of no moment. 

Those who make a specialty of any branch 
are apt to over-rank the importance of it in 
relation tb the many other equally important 
things, but if an art is to be practised at all, 
surely it is important to practise it to the 
best effect. Jewellery, of course, ranks among 
the minor arts, but most people may not 
realise that to design and execute good 
jewellery and metal w'ork requires as much 
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talent in its way as to produce any other work 
of art. Of course, I am speaking only of the 
best. 

Mr. Harold Stabler is one of the principal 
artist-jewellers and metal workers. His 
church metal work is well known, and he has 
made some good jewellery. I have seen some 
charming pieces in the style of the Hungarian 
work to be found in the Budapest Museum— 
little five or six-petalled flowers among filagree 
or leaves. He uses gold and silver together 
most harmoniously. In one of his necklaces 
the large central pendant is carved in a wreath 
of silver leaves and blossoms—-among these 
are settings of gold holding various kinds of 
stones—within this wreath is suspended a little 
niche in silver ornamented with niello. In the 
niche stands a virgin and child in gold re¬ 
pousse, The chain is of silver with gold star 
at intervals, from which depend eight tiny 
kneeling angels in silver. 

To try to describe a piece of jewellery in 
words is rather futile, because it is upon 
qualities which elude verbal description that 
the success rests, such as the proportion of 
each part to each other part, the distribution 
of the stones, the relation of the colouring to 
the shape of it; in fact, the sizes and shape.s 
and colours of every part of it, which only 
a drawing or a photograph can make 
plain. I would like to describe some of the 
jewels of Mr. John Bonner, but I am sure 
the description could convey no adequate idea 
of the jewel itself. Some of us will have seen 
the shrine of the Holy Grail pendant, or the 
Tristan and Iseult necklace, or some other of 
his masterpieces of symbolic jewellery. These 
jewels, designed and wTought with exquisite 
skill, are among the most lovely of modern 
work. 

Mr. Henry Wilson, w'hose practical hand¬ 
book on jewellery appeared a few years ago, 
stands at the very head of this movement. 
Nothing better than his thoughtful and well- 
made jewellery has been done. 

Mr. Paul Cooper and Mr. Bernard Cuzner 
are both well-known artist jewellers. Time 
does not allow me to name all those who are 
working in the right direction. These are a 
few of the pioneers whose work is best known. 
A few of the chief women jewellers are Mrs. 
Traquhair, w»ho is mural painter and embroi- 
deress as well, Mrs. Mills, Mrs. Eastlake, 
Miss Ethel Virtue, Miss Awdry, and Miss 
Steer of Birmingham, Miss Agnew, Mrs. Ros- 
coe Mullins, Miss GofiP, Miss Violet Ramsay, 
Miss Woodward, and Mr8.GilbertJBayea.^Mra. 


Partridge is an accomplished enameller, while 
her husband is a jeweller and worker in horn. 
'J'here are many others, and the numbers are 
steadily increasing since the opening of the 
classes for jewellery at the Sir John Cass 
Institute, and the Central School of Arts and 
Crafts, though the latter is only open to those 
who are apprenticed to the trade. As the 
supply increases, let us hope that public taste 
will improve also; more people appreciate 
good jewellery now than nine or ten years 
ago. The trouble is that so many do not know 
the difference between the really good and the 
w'ould-be good. 

Frequently, when this new movement is 
referred to, it is confounded with that curious 
phase known as “Art Nouveau.*’ Now 
nothing could be further removed from the 
remotest resemblance to “Art Nouveau” than 
the direct and simple methods of these w'orkers. 
“Art Nouveau” never received much en¬ 
couragement in England—meaningless wrig¬ 
gles and worn women with streaming hair, 
pendants and clasps w^hich resemble nothing 
on earth but the pelvic bones of a skeleton 
somewhat deformed. Then there is the pansy 
done in horn, true to life in form and colour— 
probably a half-faded pansy with tired petals. 
We realize that all this is not art. 

The skilful work of the two Frenchmen who 
exhibit in London, M. Lalique and M. Galliard, 
cannot be classed with “Ait Nouveau,” how- 
ex er. One must admire their workmanship; 
they have a subtle sense of colour, and a fine 
choice of materials, but they are so absorbed 
in the prettiness of things, or in their desire to 
be new or eccentric, that they lose sight of the 
essential. 

I came across a photograph of a jewel by 
Mons. Galliard not long ago. It appeared to 
be a compromise between a beetle, a skeleton, 
and a woman, that is, some of the character¬ 
istics of each were introduced into the design, 
with most unhappy results. Even the skill of 
the workmanship, the beauty of the material, 
or the fineness of colour cannot reconcile one 
to these eccentricities. A beautiful design 
always has the virtue of repose—the restless 
and uneasy groping for novelty cannot lead to 
beautiful and satisfying results. 

In old work, great variety of results were 
obtained by simple means. In new work, 
with every kind of complicated means, the 
results are often monotonous. It is fiom the 
old that those who are doing good work to¬ 
day receive their inspiration, not by repeating 
the forms or combinations of forms that were 
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harmony with the spirit of their age but by 
understanding what has been done in the past. 
Through this knowledge and by obedience to 
the laws which time has established by 
simplicity of method to obtain variety of 
results, and by avoiding those mechanical 
appliances in the use of which jewellery 
arrives at such a dead level of commonplace, 
that workers are enabled to produce fresh 
work of sound execution. There are certain 
appliances w^hich, of course, it is permissible 
to use. For instance, if it is desired to repeat 
a number of small units, such as little five or 
six-petalled flowers like we see in old Hungar¬ 
ian work, or a number of little leaves or de¬ 
vices of any kind, it saves time to have a die 
cut in steel, and with this to stamp them from 
the sheet upon the lead-block, and, as repcti- 
. tion is a very valuable factor in design, this 
saves the laborious process of cutting each 
leaf by hand from the sheet. The cutting of 
the die is most important, for as a rule the 
professional engraver will give you a cut and 
dried representation of what you want. 

The modern jewellers are so individual that 
anyone who is familiar with them can pick out 
at a glance the work of each, and of the pupils 
influenced by them. Yet, as Mr. Voy^ey says, 
we are apt to over-estimate the value of so- 
called originality, without distinguishing be¬ 
tween the healthy form of it, and that which 
is mere eccentricity. I do not mean for a 
momept to say, that all those who make jewel¬ 
lery by hand, or work independently of trade 
firms, are the authors of good work. There 
are plenty of misguided ladies who, without 
training in either design or craft, make so- 
called ornaments, which they sell to their 
friends and the uneducated public. Slabs of 
silver, spread with turquoise blue enamel, or 
green for variety, with a pearl blister affixed 
here and there; I have often seen it done with 
gum or seccotine. This has nothing to do 
with the art of the jeweller. It ranks with the 
jewellery of the Rue de Rivoli and the Palais 
Royal. To wear these ornaments calls for 
high courage, which is apparently not wanting, 
and brave souls deck themselves with it heed¬ 
less of the fact that it is gaudy and deceitful. 

Enamel, of course, has its beautiful uses, and 
in little pieces used w'ith jewels, or little bits of 
delicate cloisonne made with a thin wi|re (this 
is very little done, and it is one of the loveliest 
ways of all to use enamel for jewellery), it is 
very appropriate. 

Little painted enamels, are 


elaborate pieces as in the fifteenth century 
Italian work. All these ways are fitting and 
appropriate, but unbridled indulgence in large 
surfaces of bright translucent colours is not 
to be commended. Instead of a restrained 
mastery over the material, this is a debauch. 

The great goldsmiths of the Renaissance 
were sometimes very sparing in their use of 
colour, subordinating it to the more precious 
jewels. Simple schemes are often very satis¬ 
factory, such as blues and greens on white, 
white, turquoise and green upon cobalt. 

Mr. Lewis Day, in his recently published 
book upon enamel, says, “ It seems to be 
thought that because bright colour is to be got 
in enamel, the brighter the better, and the 
more of it the more beautiful.” I think that 
little jewel-like pieces of enamel are quite per¬ 
missible, either in cloisomie or champliv^y 
but not a great slab of it. As the quality of 
transparent enamel is clearness and bright¬ 
ness, it cannot be right not to use the material 
at its best; that quality should be made the 
most of, but with discretion. I do not believe 
in jewels made with enamel on standard silver; 
the result is mud. For all good results in 
enamel, fine silver, or fine gold is necessary. 

There are a number of women who make 
really good jewellery, and a number who just 
fall short of doing good work. As far as the 
intention, the design, and the artistic quality 
go, all is well, but their hand has not served the 
apprenticeship long enough to make them 
mistresses of their implements. Untidy work 
can never be good. It is not, as some sup¬ 
pose, an artistic quality in a jewel to be sloppy 
and ill-made. It is in spite of, and not 
because of this, that many of these jewels 
are successful. If one can design and origin¬ 
ate good jewellery, it is better to employ a 
competent workman to carry out the scheme 
under one's own eye than to spoil it with 
amateur workmanship. To be master of the 
blowpipe and chasing hammer takes a long 
time and much practice. 

A short time ago I visited the galleries of 
the Fine Art Society, After seeing there some 
excelletit jewellery by Mr. and Mrs. Gaskin, 
rich with little flowers and leaves of enamel, 
among which w^ere set jewels of various colours, 
and the vigorous and sincere jewellery of Mr. 
Hodel, I came to another room where th 
was a large case of jewellery by M '' 
liard* The workmanship was more t’ 
ftd, the colours were delicate, th Some* 
good, but after the restra"^*^^^ 
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work of Mr. Hodel and Mr. and Mrs. Gaskin, 
where the design was nicely adapted to the 
limitations of the material, it came upon one 
as a shock—an orgy of delicate realism. There 
was a daisy made of Baroque pearls, which 
Nature had shaped very like the petals of that 
flower. There were combs and pendants and 
various objects copying exactly in both form 
and colour leaves and flowers and insects. If 
this were all there would be no room for Art. 
Anyone can be trained to make a copy of a 
flower or insect, or pretty much any object in 
Nature; but Nature is not Art. It is only 
when Nature is translated by the artist that it 
becomes Art, not when it is slavishly copied. 
One would have supposed that this was so 
well known that there would be no need to say 
it; but apparently not. I have heard other¬ 
wise intelligent people maintain that the more 
exactly a thing was copied from Nature, the 
better Art it was. It is only the individuality 
of the artist that makes the Art worth any¬ 
thing, and if tw'enty artists were to make a 
literal copy of, say, a lizard, and if all made 
it exactly like the model, it would be more 
a mechanical accomplishment than a w'ork of 
Art; moreover, the same result could be arrived 
at by casting. For horn and metals to be 
made to imitate flow'crs is all wrong. If an 
image of a flower is to be presented, it must 
be an image upon which the limitations of the 
material have been imposed ; for no matter 
how literal an imitation may be, it can in 
no way compete with the flower as Nature 
pre.sents it. 

In ornament, therefore, it is necessary to 
make use of a severer treatment. In the 
examples which have come down to us from 
the earliest times to the present, in no instance 
has the practice of introducing facsimiles of 
natural forms been tolerated. 

The use of symbols, or a meaning in a 
jewel, might, I think, easily be carried too far. 
In the Middle Ages, in the reign of Francis 
I., devices, as they were called, became so 
fashionable that almost every personal orna< 
ment was made to express a sentiment or 
meaning of some kind. Sometimes these high- 
flown and ornate conceits were so elaborate 
and far-fetched that, instead of conveying a 
sentiment, they became very puzxling enigmas. 
In symbolic jewellery now, I think the mistake 
weli'^ht be made of paying more attention to 
and, acmbols than to the results as a whole, 
braggarta') means necessary or even desirable 
Verocchio, ’T quality should be attached to a 
Coleoni at Venit^ant, or ornament of any kind. 


m 

If in certain instances, a sentiment or symbol 
can be expressed without interfering with what 
might be called the rhythm of the jew'el, no 
harm is done, but it is quite enough that the 
jewel should be of good form, good colour, 
well designed, and well-made throughout. 

Perhaps I should apologise for expressing 
this opinion here, because the view is opposed 
to that of Sir George Bird wood, who is in his 
very able and well-known works on the indus¬ 
trial arts of India, considers jewellery other 
than symbolical, to have no raison cFetre, 
and to be unmeaning as mere ornament. 

Speaking of symbolic jewellery, reminds me 
of a lady, who came to me one day and said 
she wanted a symbolic jewel. I asked her 
what she wanted it to symbolize. She didn’t 
know, or care, but she liked interlaced tri¬ 
angles, a serpent or two, and some Zodiac 
signs. Even painters seem to think that it 
improves their picture to add a verse of a poem 
to it. Now, if the picture is satisfactory, it 
does not need the literary prop. If the picture 
is weak, the literary prop cannot strengthen it. 

I would like to say a \^ord or two about 
materials. Silver is generally more satisfac¬ 
tory than gold. The yellow of the gold is 
often too strong for the stones, and it is ex¬ 
tremely likely to be too strong for- the costume 
or the complexion of the wearer, Kven copper 
can sometimes be used—it all depends upon 
the gown and the occasion. Suitability for the 
occasion is a very important consideration. 
To be properly equipped every woman needs a 
variety of jewels, for what suits one gown and 
occasion is most undesirable for another. 

Not along ago I saw* a necklace—I forget 
w'hcre it w'as made—but somewhere where the 
people are primitive. It was really beautiful 
in simple design and colour. It covered the 
lady who wore it from neck to w'aist. The 
effect with a modern tailor-made gowm was 
most incongruous, it was evidently made for 
a climate w'here necklaces are more popular 
than tailor-made gowns, and there would have 
been most suitable and lovely. It is in 
providing ornaments appropriate to all ordi¬ 
nary occasions that the hosts of semi-precious 
stones are so useful. At moderate cost, as 
jewels go, one may have a variety of pendants, 
brooches, necklaces, «S:c. The range of colours 
is wide—the green of the chrysophrase, the 
blue of the turquoise, the purples and mauves 
of the amethyst and amethyst quartz, the 
white and grey and yellow of pearl blisters, 
the green and pink of the tourmaline, and the 
shades betwejjiirthm— one end of the tourma- 
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line crystal being pink and one green—the 
grey-blue of the blue chalcedony, the delicate 
pink of the rose quartz, the silvery grey of 
the moonstone, the mottled orange of the 
sunstone, the opal-like haliotus shell, the 
various jacynths and hyacinths and zircons, 
the yellows of the topaz, the dull red cornelian, 
the clear rock crystal, the curious grey and 
blue shot labradorite, corals, lapis lazuli, the 
innumerable shades and varieties of Mexican 
opal, and the matrix of this, and, most 
beautiful of all, the opal and opal matrix — 
this bewilderingly lovely stone, made of tiny 
specks of every colour, juxtaposed in such 
a changing variety that a counterfeit is not 
possible. The diamond may be counterfeited, 
but not the opal; it defies imitation. There is 
an unfortunate and quite unfounded prejudice 
against this stone. Sir Walter Scott was 
largely responsible for this in his novel, 

Anne of Geierstein,*’ though another super¬ 
stition dates back to the seventeenth century, 
when, at the time of the plague in Venice, an 
observant person noticed on one of the victims 
an opal which grew milky and lost its bril¬ 
liancy. So far was the opal from being con¬ 
sidered unlucky in the Middle Ages, that it 
was believed to possess the united virtues of 
every gem whose colours were to be found in 
it. And all sorts of virtues were then ascribed 
to precious stones. The pharmacopoeia of the 
Middle Ages contained many a sovereign 
remedy made of powdered gems, and to every 
gem was ascribed a virtue. The diamond alone 
was considered poisonous if administered in 
powder. 

There is much difference of opinion about 
the diamond now; some artists refuse to make 
use of it at all. I can see no reason why the 
diamond, used properly, should not be beauti¬ 
ful, particularly with coloured stones. As it ‘ 
is now worn, it is simply an outward and visible 
sign of the wearer's wealth, or least of credit 
with the jeweller. There is a sort of reason, 
too, for these glittering masses. At large 
functions, the opera, large receptions, and so 
on, but for plenty of glittering stones, the 
jewellery worn would not be noticeable at all. 
If much glitter is the desired aim the more 
quiet jewels of beautiful design would not 
answer; but after all limelight and spangles 
supply more glitter than all the diamonds put 
together, so, as it is impossible to vie with 
sliam glitter, surely more quiet jewels which 
depend upon the art of their making for their 
char^m are more desirable. 

Of course, everyqne has his own method of 


working. I do not think that from designs first 
drawn on paper, and then carried out by the 
workman, that the best result can be arrived at. 
The more spontaneous way is to have at hand 
the grains, the wires, the twist wires, and bead 
wires of various sizes, various little devices 
made with these and with the stones and 
materials to arrange the pattern as one goes 
along, handing it to the workman to be 
soldered and finished, or after having made 
the pattern in this way, to make the sketch, 
and hand this with the pieces to the workman, 
unless it is all to be done with one’s own 
hands, and time hardly allows for this if one 
has to design and make everything. To 
people who work in this way, it is disconcert¬ 
ing to be asked for designs, for as the stones, 
or pieces of enamel, or devices at hand sug¬ 
gest the designs, it is working backward to 
make the drawing first. 

There is not much literature of artistic 
jewellery in English, I should like to recom¬ 
mend Mr. Wilson’s book, Mr. Nelson Daw¬ 
son’s (recently published), also Mrs. Nelson 
Dawson’s book on enamelling, Mr. Day’s 
recently published book on the same subject, 
which deals with it from the historical, while 
the Chairman (Mr. Henry Cunynghame’s) deals 
with it from the technical side. This book has 
been of the greatest service to those who wish to 
understand the processes of enamelling ; many 
people have learned the art from it alone. 
Then there is Mr, Cyril Davenport’s small 
book on jewellery in the same series as Mrs. 
Nelson Dawson’s on enamels. Mr. Fisher 
has also written a short account of enamelling, 
more theoretic than practical. No better 
treatise on the art of jewellery has been written 
than the one which the monk, Theophilus, who 
lived in the eleventh century, has left behind 
him. These old monks worked under ideal 
conditions, without haste, and without worldly 
cares. But for them, the arts would have 
fared badly m times when countries were 
turbulent with wars, and outside the monas¬ 
teries there was too little tranquility for their 
practice. All the books in the world on the 
subject are not as much use as a little actual 
practice—a good deal of actual practice per¬ 
haps I should say. 

Some make the mistake of thinking that the 
more elaborate the design the better it is. 
Now the simplest arrangement may be infip*' 
itely better than the most elaborate, 
depends upon the result, and the over-e^Dorate 
is more likely to be wrong somewhere' Some^ 
time6» iodeedy what would be good and 
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satisfactory is spoiled by over-elaboration. 
Well-wrought simplicity is admirable ; for 
instance, the Italian peasant jewellery. It is 
not necessary for all the little fishes to try to 
look like whales. Without a proper sense of 
fitness and a feeling for good design, no 
jeweller can produce good work. A fine sense 
of discrimination is necessary, so that among 
the many historic styles, and the hybrids of 
these, one may not come to grief. There are 
just as many bad old styles as there are good 
— rather more, perhaps—and blindly to copy 
an old style because it has survived is not 
likely to lead to good results. Some of the 
very best and most sincere and simple of the 
old work has been lost, for, unlike a picture or 
statue, the precious metals could be melted 
into ingots of value, and the jewels removed 
and sold, ft very piece of work by the famous 
artisan bishop of the seventh century, St. Eloi, 
has been lost. This patron saint of jewellers 
executed many important works for churches 
under the patronage of Dagobert I., among 
them the shrine of St. Genevieve and St. 
Germain ; also jewels for personal use. His 
own garments were thickly embroidered with 
gold and gems. He wore a golden girdle 
set with precious stones, his gowns were of 
fine linen embroidered with gold, and the 
border of his silken sagum was likewise 
adorned. This was at a time when, of course, 
all the courtiers of the Frankish King were 
clothed in the richest manner. They were 
passionately fond of costly dresses and jewels 
and even jewelled weapons. Scarcely any 
examples of the goldsmiths’ work of the first 
centuries of the Middle Ages remain. This 
would, if we had it, be a rich source of 
inspiration for the artist. 

It is entirely a modern mistake to separate 
the art of the jeweller from other arts. At the 
end of the fourteenth century, two great 
artists came from the workshop of a goldsmith, 
Fillippo Brunelleschi, and Luca della Robbia. 
Ghiberti never renounced his original pro¬ 
fession, but continued during his whole life to 
execute works connected with the goldsmiths’ 
art. 

Benvenuto Cellini, who stands at the very 
head of the goldsmiths of his time, and who 
brought the art of chasing to a greater per¬ 
fection than had been known before, was as 
well as goldsmith—sculptor, artist, author, 
and, according to his own tale, warrior and 
braggart as well. 

Verocchio, whose statue of Bartolomeo 
Coleoni at Venice is said to be the dii€Mt 


equestrian statue in the world, was first a gold¬ 
smith ; Ghirlandajo, and Francesco Francia— 
in fact, all the goldsmiths of this wonderful 
period, the fifteenth century—were also either 
painters or sculptors, or both. 

The art of the goldsmith was considered to 
be a fine art; now it is a trade, and while the 
public who buy are contented with the products 
turned out by the trade, the artists will have to 
be satisfied with less commercial success per¬ 
haps than falls to share of the more unworthy 
product. About 20 years ago, a commercial 
house made an effort to elevate the public 
taste in jewellery. They employed some of 
the best knowm artists of the time, and spent 
considerable sums on it, but the result w'as a 
dead failure, and they were obliged to fall 
back upon the old lines as regulated by the 
law of supply and demand. I have no means 
of knowing what the result of these experi¬ 
ments were, but it would seem that when com¬ 
mercialism comes in at the door, art flies out 
at the window. The Guild system has been 
suggested as a remedy: that each person 
working at jewellery or any other craft should 
be examined by masters, and granted a cer¬ 
tificate before they might practise it, but this 
would not prevent commercial houses springing 
up outside the Guild, and competing with it. 

I am sure it must be impossible to try to 
apply to one age the conditions which fitted 
another. We have to cope with present con¬ 
ditions. It is not possible now to hold together 
a Guild, which could exclude from practise all 
but the capable. The Guild, except as a 
species of aristocracy of craftsmen, is a thing 
f)f the past. 


DISCUSSION. 

The Chairman (Mr. H. H. Cunynghame) 
thought the paper was excellent, and free fiom 
many of the fancies which had deformed some of 
the art teaching of the present time. He desired, 
however, to offer one or two criticisms on some of 
the points raised. In the first place, he thojaght 
it ought to he at once recognised that iUmped 
jewellery was not necessarily bad. whole of 

Birmingham depended upon stamped jewellery, and 
would do so as long as people wmM buy it, whether 
artists liked it or not. The fippt point it was necessary 
to detennine in their minds was whether stamped 
jewellery, as a wJ»ole« almuld be condemned. At first 
sight one wogld he inclined to say, perhaps^ that it 
must be bed. *6ame gold, more or less alloyed, was 
ttiiwiyfid 0 ut by good machinery, with steel dies, at 
rate of an article a second; a little backing was 
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soldered on to it, and it was then sold as a locket. If 
it was taken as an axiom that stamped art was bad, 
what was to be said about Greek coins } They were 
not bad, and yet they were stamped from a die. 
There was no more beautiful stamped work in the 
whole of the British Museum than the collection of 
stamped designs which Disraeli bought, on his 
own authority, for the nation. Nothing more 
exquisite conld be conceived than the female faces 
on some of the coins. There was another branch 
of stamped art which was extremely beautiful, 
namely, the early Greorgian plate. The square 
candlesticks of that period were nearly all stamped 
in exactly the same way as they were stamped at 
Elkington^s at the present day—with a weight and 
a heavy die. It would, therefore, never do to con¬ 
demn the whole of stamped art. It was necessary to 
remember that many women could only afford a little 
piece of stamped jewellery. Therefore, if Birmingham 
was encouraged to turn out good designs, a legitimate 
want was supplied. It was interesting to inquire 
what were the causes of bad art. In the first place, 
it must be borne in mind that the reason ladies wore 
jewellery now was somewhat different from the 
reasons which actuated them a good many years 
ago. He was aware that women had never changed 
— they never would change. But in olden 
days ornaments were purchased for rather a dif¬ 
ferent reason than they were at present. There 
were three causes at work which induced women to 
wear ornaments. In the first place there was a reli> 
gious motive. At the present time religious ornaments 
had almost entirely gone out of fashion, but in olden 
days people wore religious ornaments with a really 
pious feeling. Then they wore them lor good luck. 
There could be no doubt that right up to the sixteenth 
century people wore images al^ut them which were 
supposed to confer immunity from accident and 
danger. In Roman and Greek times there was a very 
strong reason for wearing jewels, namely, that they 
were considered to have an effect upon the health. In 
Pliny^s letters there was an exceedingly long descrip¬ 
tion of jewellery; and, by the way, it was astounding 
how much modern science had been anticipated by 
those Letters. Anybody who observed a diamond 
properly knew that its beauty consisted in its 
smallness. If a tiara of diamonds on the head of 
a pretty woman was carefully examined, it would be 
found that its beauty consisted in the flash of the 
lights upon the stones. If a lady was giving a 
dance, and desired to make all the ladies’ diamonds 
look nice, she must have sistgle ^ectric lights fitted 
np, without any dull glass in front of them, and 
beautiful scintillatioa would then be obtained over 
the heads of the guests, just like a ripple of light. 
But a great thing like the hideous Koh-i-noor or the 
Pullman dianiond was like a common'hit of white 
glass; witih no interest in it, whatever. There 
WiM», another- great drawback to good art, namely, 
att*^eoiies^ vi^ich bad done more injury to English 
ari and painting than almost anything else. There 


were people who went mad on theories; they said, 
“You must have art for art’s sake.” Mrs. Hadaway 
herself was on the verge of that heresy, when she 
said that she thought a literary prop to a picture was 
a mistake. Why, that was the foundation of the 
pictures of the world. Art was a language which 
might deal with anything. He once heard a gentleman, 
who was a very good artist in his way, maintain that 
the only hope for English art to-day, was to procure 
from India a number of native Indian jewellers, 
to sit down on a little mat, with a tiny blow¬ 
pipe and a bit of charcoal, who, if they were 
given two rupees, made a bit of jewellery. The 
art of Louis XIV. and XV. was to be given up, 
Byzantine art was to perish, apparently the Greeks 
were not to be in it, and the artists of the present 
day were tb follow the little man from India. Why 
was his little bit of jewellery good ? Because he was 
making a pattern that he had followed from his father’s 
time, and if one tried to get him to do Anything else 
it was impossible. The purchaser must be educated 
first and then he would take care of the artists. Ladies 
could not do better than set to work and form guilds for 
the encouragement of true art, hold exhibitions, and 
get their friends to purchase the things shown. It 
seemed to him that in the education of the public the 
greatest hope for the future art of the country reposed. 

Mr. Hugh Stannus, after expressing his appre¬ 
ciation of Mrs. Hadaway’s paper, said that he was 
much obliged to the Chairman for clearing the way 
to some extent by saying that all stamped orna¬ 
ment was not necessarily bad. He bad heard, ad 
nauseam^ the manner in which people found fi^ult 
with everything which was mechanically reproduced, 
forgetting that there might be just as much art in the 
design to suit the limitations of the methods, and to 
make the most of them, as there might be in the 
amateur work which was sometimes seen. The 
Chairman bad also said that cheap art was not 
necessarily bad, which was particularly the case in 
the beautiful jewellery which the Italian peasants 
wore. It would have been very delightful if some 
diagrams bad been given by Mrs. Hadaway, lowing 
some of the ways in which various jewellery might be 
collated or composed, whether for the decoration of 
a woman’s neck, or the wrist, or an armlet, or any 
other purpose for which jewellery was used. He 
had often felt the drawback to the use of precious 
metals and jewels by art workers. If an art worker 
worked in clay it cost him almost nothing; he could 
make a beautiful terra-cotta statuette without laying 
out much initial capital in obtaining the material for 
his art. But when be designed in silver or gold, there 
was a certain value in the materials which were being 
worked, and a certain amount of capital was required 
before any art whatever could be put into it; and that 
was stm more the case when jewels were used. 
It was a great drawback to art workers that they 
must tgknd £20, or £^o in setting up beibte 
ihtey eoul4 obtain any sort of: return for their art 
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work. There was at the present time a feverish 
desire for what was termed novelty, and Mrs. 
Hadaway had very properly condemned eccentricity 
while approving of real novelty. He ventured to 
disagree with her, however, in her remarks on 
symbols. He condemned, not the carrying of symbols 
too far, but the using of them in a clumsy manner. 
The more of meaning that could be introduced into 
life, and in so choice an object as a piece of jewellery, 
the more permanently interesting it would always be. 

Miss Rowe, after expressing her great interest in 
Mrs. Hadaway s valuable paper, said the author 
had made no comment upon ancient jewellery. 
She had regretted that so little jewellery had come 
down from mediaeval times, but there were in ex¬ 
istence priceless treasures from the ancient world 
which all jewellers would do well to study. Some of 
the very best goldsmith's work in existence was 
undoubtedly the Egyptian and Etruscan jewellery. 
She feared it was in the want of the knowledge of the 
fitness of things that the public showed their lament¬ 
able want of taste and she therefore thought it was 
necessary that the cultured craftsmen should set a 
high standard of artistic design. 


Mrs. Hadaway, in reply, said she did not mean to 
say in the paper that all stamped jeweller}' was wrong. 
The trouble was that such jewellery was nearly always 
made with the wrong pattern to begin with. If 
stamped jewellery was made like the Greek coins 
were made, with beautiful designs, there would be 
nothing to find fault with. The Chairman had re¬ 
ferred to lights being erected so that the diamonds 
in the ladies’ heads would look well. She desired to 
ask Mr. Cunnynghame whether be thought it was 
more important that the diamonds should look well 
than the lad«es ? She was afraid the Chairman had 
misunderstood her remarks about pictures. She did 
not complain about artists painting subject-pictures. 
What she complained of was that the artists, after 
they had painted their pictures, looked round for 
verses to tack on to them. A book had actually 
been published containing titles for pictures, 
verses and poems, and so on. Surely an artist 
ought not to have to hunt through a book to 
find an appropriate title to stick on his picture 
after it was painted. The Chairman had also sug> 
gested that guilds of women should be formed to 
elevate the public taste. The Women’s Guild of Arts 
had just been formed for that purpose. She had 
mentioned in her paper the names of several ladies 
who made good jewellery, and she desired to add the 
name of Miss Kimington, who was present at the 
meeting, to that list, as she made very good jewellery. 
The reason she did not refer at greater length to old 
jewelliery was because Mr. Qiuliano had read a paper 
before the Society and shte, he!rself, had just read one 
before the Junior Art Workers* Guild on the his- 
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torical side of the subject. She had said in the* 
paper that none of the jewellery in the early Middle 
Ages had survived, still there was plenty of ancient 
jewellery, but the reason she did not mention it was 
because that fact had already been referred to in 
pevious papers, and she desired to confine her paper 
more to the jewellery of the present time. 

On the motion of the Chairman, a hearty vote of 
thanks was accorded to Mrs. Hadaway for her 
interesting and instructive paper. 


NINTH ORDINARY MEETING. 

Wednesday, February 5th, 1908 ; The 
Hon. Charles Sikwakt Rolls in the 
chair. 

The following* candidates were proposed for 
election as members of the Society :— 

Allison, John William, R.B.A., Ilavelock-villa, Out- 
ram-road, Portsmouth. 

Carey, John G., Council-house, Hounslow. 

Davis, Alfred A., A.M.I.E.E., corner of Kapteyn 
and Banket-streets, Hospital-hill, Johannesburg, 
Transvaal, South Africa. 

Buncombe, H. F., the Bournemouth Hydropathic, 
Bournemouth, and Constitutional Club, North- 
umberland-a\enue, W.C. 

Empain, Baron Edouard, 33, Rue du Congr6s, 
Brussels, Belgium. 

Gordon, John William, ii, King’s - bench-walk, 
Temple, E.C. 

Henry, Dr. Thomas Anderson, The Scientific and 
Technical Department, Imperial Institute, S.W. 
Keith, Mrs. Margaret S., 26, Norham-road, Oxford. 
Leigh, Evan Arthur, 33, Brazennose-street, Man¬ 
chester, and 232, Sumner-street, Boston, Mass.^ 
U.S.A. 

Merritt, H. Sydney, 13, Hans-place, S.W. 
Pennington, Arthur Regin.nld, The Court-house, 
Axim, Gold Coast Colony, West Africa, and Kilty 
Crag, Grasmere, Westmoreland. 

The following candidates were balloted for 
and duly elected members of the Society:— 

Baker, Sir Augustine FitzGerald, M.A., 5b, Meriion- 
square, Dublin. 

Brown, Edward O. Foittter, Springfort, Stoke 
Bishop, Bristol. 

Brown, John Hewlett, White-house, W'hiteley- ‘ 
wood Green, near Sheffield. 

Carmichael, John, 10, Cortayne-road, S.W. 

Casey, Ernest, Thatched-house Club, 86, St. James’s- 
street, S.W. 

Garnett, William James, British Legation. Peking, 
China, and Quemmore Park, Caton, Lancashire. 
Knowles, William, Treacher’s - buildings, Bombay^ 
India. 
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Porter, Robert, 37, Chalmers-street, Edinburgh. 
Rogers, William David, F.C.S., 36, Grange-road, 

Smethwick, Staffs. 

Singal, Thakur Shiam Sarup, M.R.A.S., Rais, 

Dibai, O. R. Railway, U.P., India. 

The Chairman (The Hon. Charles Stewart Rolls) 
in introducing the reader of the paper, said that the 
subject of aerial navigation was daily attracting more 
attention and interest on the part of all sections of 
the community ; but the particular subject of war 
balloons was one of very great national importance at 
the present time. A few years ago it was decided 
by the International Convention that the discharging 
of explosives of any kind from balloons or airships 
should be barred in all civilised warfare, in the same 
way that chain shot, expansive bullets, and such like 
ammunition were. The measure, however, was only 
a tentative one, and lasted for a period of five years, 
which ex])ired last year, when the question again 
came up for discussion at the Convention. On that 
occasion, although Great Britain was in favour of 
leaving matters as they were, France and Germany, 
which bad been spending large sums of money on 
airships, were very much against the prohibition re¬ 
maining in force, with the result that the Powers 
were now free to add this new terror to modem war¬ 
fare. There could be little doubt that, in the next 
European war, the method would be adopted. France 
and Germany were fast constmcting a fleet of aerial 
warships, and it was, therefore, a matter of great 
importance that this country should not be left 
behind. The Society was fortunate in having a 
paper read before it on the subject by a prac¬ 
tical gentleman who had had a somewhat unique 
experience in aerial navigation and balloon work gene¬ 
rally. Mr. Gaudron served his apprenticeship at one 
of the first balloon manufacturers of the world, the 
firm of Lachambre, of Paris, when he assisted in the 
building of balloons of all kinds for a number of Gov- 
«rnments, including the Russian, Belgian, Roumanian 
and Chinese Governments. Though a Frenchman, the 
author had spent the past 18 years in this country, 
and during that time had done much useful work 
in the cause of aeronautics, not the least important of 
which was the construction of the Barton airship. 
The principal fault of that aerial vessel was that she 
was before her Ume, and only missed being a success 
by the fact that it was impossible at that time to 
obtain a motor of sufficient lightness and power for 
the purpose. The author’s latest achievement was a 
voyage in the record balloon, The Mammoth,’’ a 
.balloon of his own construction, which he piloted last 
autumn from the Crystal Palace to Bracken, in 
Sweden, in nineteen hours, a distance of 703 miles, 
AO less than 360 miles of which was a continuous sea 
trip. 

The paper read was— 


WAR BALLOONS. 

By Auguste E. Gaudron. 

I have been asked, as a practical aeronaut, 
to read this evening a paper on war balloons and 
airships, and I will endeavour to express a few 
ideas on this subject clearly, but I am sure you 
will overlook a few errors due to the fact that 
English is not my native language. It is 
obvious that the subject we are to consider 
largely belongs to the scientist and the engi¬ 
neer, but it will be admitted that a practical 
man, without being either an engineer or a 
mathematician, may have something to say 
about it, and I think I can claim to have 
experience. For the past twenty-eight years 
I have earned my livelihood as an aeronaut. I 
have made balloon ascents in most of the 
principal Continental and English cities. I 
have made thousands of ascents under all 
conditions, and I have descended by para¬ 
chute on the sea, the land, and into trees 
and upon houses. I have also been up 
in a kite. I would like to say here and now 
that I do not see many impossibilities in 
ballooning. It may be said that ordinary 
ballooning has not advanced much for a hun¬ 
dred years. But nevertheless I regard it as a 
safe means of making extensive voyages 
and researches, and even as a practical and 
utilitarian thing quite apart from pleasure- 
making. So far from the ordinary balloon 
being superseded I claim that there are vast 
possibilities before it, I have constructed 
hundreds of balloons of all kinds, some were 
for inventors whose ideas were more or less 
good. I have made and ascended in three 
large airships, two of my own pattern, the 
other the Barton airship, which you doubtless 
remember. 

The conquest of the air is a very big subject. 
It is one of the leading newspaper topics, but 
in spite of all this publicity, it is painfully 
evident that very few people know anything 
about it. Experts spring up every day. Patents 
are taken out for new motors and new pro¬ 
pellers, and journeys of 50, 70, and 200 miles an 
hour are spoken of in the newspapers, and it 
certainly sounds very wonderful to the general 
public. And out of all confusion one thing to 
my mind stands clear, and that is, there 
remains nothing more to invent. It only 
belongs to the practical engineer and practical 
aeronaut between them to make something to 
rise in the air, and to ascend in it. I say that 
practically nothing remains to be invented. 
Let us consider. The principal airships of 
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-the day are, the Santos Dumont,** the 

Lebaudy,** the Deutsch/* dec. Now, what 
patents have been taken out for these ? 
Not one. And you may remember that when 
the French airship, La Patrie,** was blown 
away, and touched land in Ireland, the French 
authorities declared that they did not mind 
anybody seeing it. Nobody could learn the 
secret. There was some talk in the news¬ 
papers about keeping the public away, 
but the French Government expressed itself 
very clearly in the matter. And why ? 
Because the only secret lay in the practical 
work they had done, in their knowledge of 
how to use it. Is this not also clear from the 
fact that when *' La Patrie ’ ’ was lost it was 
in the charge of soldiers, and its designers 
and constructors were far away. Indeed, 
•there was nothing secret about its construc¬ 
tion or working. 1 will presently explain why 
1 think that airships of this kind—improved, 
of course—are the airships which will do 
practical work in warfare, possibly in our own 
time. First of all, however, it is necessary to 
glance at other types. We have in aeronautics 
the two principles, the heavier than air, and 
the lighter than air. The heavier than air is 
the machine without a gas-bag that rises and 
manii'uvres by mechanical power, propellers, 
and wings. The lighter than air vessel 
is one that is lifted by its gas. This is 
•either the ordinary balloon, which drifts with 
the wind or is held captive by a rope, or it is 
the balloon propelled through the air by means 
of a propeller. 

Without going into details of bird flight, and 
the impossibility that human beings will ever 
be able to do what birds do, 1 wish to point 
out that the experiments now being made w’ith 
the heavier than air machine—the aeroplane, 
are niore to be compared with an athlete 
practising to make a record in some feat. We 
are dealing to-night with air warships, and I 
•claim that, for the moment, the air warship of 
practical politics is the dirigible balloon. Per¬ 
sonally, I think the heavier than air principle 
doomed to failure, for essential reasons, and 
while the prizes now offered for flying kilo¬ 
metres and other achievements will probably 
be won, the winning of these prizes will be 
•quite suffleient. Because one man can fly 
with an aeroplane a certain distance, it does 
not follow that be can teach others to do 
the same. The extreme inutility of these 
machines must be apparent to you. They do 
not ascend more than a few feet, but to travel 
ten miles in the air at the rate of 20 miles an 


hour it would be necessary to rise from 100 to 
300 feet in order to clear obstacles. Certainly 
all existing motors are utterly inadequate, and 
when the motor stops there is disaster. It is 
very difficult to get one of these motors to 
work for more than a few minutes. A petrol 
motor may stop for want of proper mixture, 
and when you are constantly changing your 
altitude it is almost impossible to obtain the 
proper mixture. Here is an example of what 
I mean, in the wording of an advertisement of 
the manufacturers of the lightest motors : — 

“ To gain the 50,000 francs, the Grand Prize 
of aviation, buy an Antoinette motor and pro¬ 
peller, attach to it an arrangement of canvas 
and steering wheel, sit tight on it and screw 
up your nerves, and you may win the prize.” 

But with regard to the experiments with 
aeroplanes, is it not a very eloquent com¬ 
mentary on the situation that the French 
Government is not spending any money on 
them at all. It is not discouraging experi¬ 
menters, but as regards itself it is devoting its 
money to the founding of a fleet of dirigibles. 
I.ong ago, however, the French Government 
did spend money on aeroplane experiments- 

Tocome to the lighter than air principle, and 
it is this which is now engaging the attention 
of the various ministers of war. The balloons 
for war can be classed under three heads :— 
The captive balloon, the free balloon, and the 
dirigible balloon. 

The captive balloon has been in use by 
various Powers for a long time, and it has 
been practically developed to its limit. The 
balloons may differ in shape and in the 
materials of which they are constructed. 
The captive balloon is used to discover the 
strength and disposition of the enemy on 
land or sea. 

The free balloon has a much larger field of 
action, and it certainly has not been fully 
developed. As to the possibilities of the ordi¬ 
nary balloon, perhaps I may refer to my recent 
voyage from London to Sweden, the longest 
oversea journey ever done by balloon, and also 
the longest balloon voyage from England. I 
can assure you that 1 hope this is only the 
beginning, and that I may be allowed to do 
some bigger aeronautic work in the future. 

Great things will be done in peace and war, 
with war balloons. For example, it would not 
be difficolt to send up one hundred balloons in 
one day, from London to the Continent, carry¬ 
ing a total of 5,000 men. The cost of such 
undertaking would not be great, say about 
;^6o,ooo. You ask, what would be the good 
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of fending 5,000 men to the Continent ? But 
I merely/mention this as an example. 1 point 
out what could be done. The S,ooO men could 
be reduced to 300, say 100 aeronauts, one to 
each balloon—and 200 officers—two to each 
balloon—and the remaining lifting power could 
be taken up with ammunition. 

Certainly three or four balloon manufacturers 
could manufacture the 100 balloons in three 
months. There is ample coal-gas in London 
to fill all these balloons in one day, and the 
only difficulty would be to find 100 practical 
aeronauts to take charge of the aerostats and 
make the best use of them. But, again, see 
\jyhat was done during the siege of Paris in 
1870 and 1871. Sixty-five balloons were con¬ 
structed and out of the 65 aeronauts only about 
five had been up before. Some of the ascents 
took place at night, and only two aeronauts 
were lost and five made prisoners by the 
Germans. 

The 65 balloons carried 164 passengers, 
some 25,000 lbs. of postal material, repre¬ 
senting about 2,500,000 letters ; 381 carrier 
pigeons were also taken up, and did good 
service by carrying nearly 100,000 messages 
and telegrams. The receipts from letters and 
telegrams were nearly ^1^40,000, and the ex¬ 
penditure for the manufacturing of 65 new 
balloons and the pay of' the aeronauts 
amounted to about 1,700, including the 
necessary gas, so that you will see there was 
a margin of ;^28,300 of profit. 

I am putting these facts before you simply 
to show that balloons are not merely an ex¬ 
pensive hobby, but that good use can be made 
of them at times. With regard to the 
distance a balloon may travel, I may here say 
that in our journey to Sweden we had one ton 
of ballast, and only used about 30 lbs., and 
we travelled 703 miles in 19 hours. I leave it 
to you to work out what it would have cost to 
carry one ton of goods and three passengers 
from London to Brackan, in Sweden, in 19 
hours. 

And now what is the present position and 
future prospects of the dirigible balloon ? 
A certain German Professor once declared 
that no balloon could ever be made whose 
fabric and framework could withstand a 
wind of 20 miles an hour. This reminds 
me of a story, I was told, of a great 
mathematician, Frofesaor Tait* who jdemon- 
strated that it was scientificaUy impossible 
fbr a man to drive fr golf ball* more than 
180 yards. very next mornings Professor 
Tait’s son drove ^ gbll ball 226 yards. And 


with regard to the very crushing theory of the 
Professor, I would remark that no balloon has 
fever collapsed purely through the force of the 
air—while in the air. As a matter of fact, it is 
simply a question of keeping your gas-bag 
well filled, and properly made and attached, 
^me day it will be a question of making the 
gas-bag stronger than existing bags. 

With a dirigible balloon, it is possible to 
take up a motor that will work well, and also* 
to carry fuel for the motor. The nearest pro¬ 
blem to that presented by the dirigible balloon 
is that solved by the familiar barge, but instead 
of tons, the airship can only carry pounds. 
That is the difficulty, and it is only in recent 
years that progress has been made in solving 
it. 

If you want to steer a balloon through the 
air you must modify its form to give less 
resistance in passing through the air you must 
reduce friction to a minimum, you must find 
a strong, light envelope capable of retaining 
the hydrogen gas for a certain time, you must 
do away with all superfluous netting, and you 
must procure a reliable and powerful motor, 
a propeller or propellers, and a rudder. Above 
all, you must put good workmanship into it 
and get plenty of practice with it. Before you 
master your airship you must first be its slave, 
and your labour is bound to be rewarded if you 
persevere, but you cannot become an expert 
without hard work. 

On the Continent great progress has been 
made. The Lebaudy airship is certainly the 
best ever produced. It has probably done 
more than 300 voyages. I mean by a voyage 
to get out from its station and return to it 
after having made a journey of 10 to 60 miles. 
Its longest journey was, I believe, 170 miles, 
and W‘hen we reckon that the only accidents 
which happened to it were on the ground, 
when the men could not hold it against the 
wind, whereas a few minutes before it was 
up in the air steering in all directions, and 
proving its capability of gliding through a 
fairly strong wind, it will, I think, be conceded 
iflbat the Lebaudy airship is a thing to be* 
lieckdned with. What could the Lebaudy 
airship do in war ? It has carried as many as 
seven passengers, but an airship should not 
be expected to carry so many. As much 
miargin as possible should be left for ballast 
and motor fuel, also for ammunition. 

' The airship will certainly play a great part 
^ future European wars. The construction 
0r YDS airships would cost less than a first-^ 
but I believe they could be* 
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relied upon to do far more damage. The fact 
that the dirigible balloon has its limitations 
should not blind us to its capacity. Even the 
Drea^inought has limitations. I am afraid 
much error is spread by popular sensational¬ 
ism in newspapers and magazines which lead 
people to suppose that the conquest of the air 
is an accomplished fact, and that France and 
Germany have each a fleet of equipped and 
manned airships, and that each vessel can 
easily drop a few hundredweight of shells on 
battleship or fortress! 

Of course, the capacity to carry and dis¬ 
charge explosives is strictly limited. As you 
lessen the amount of weight carried by the 
balloon you cannot take in fresh ballast w'hile 
in the air, any more than you can renew your 
supply of gas. Yet even with these limitations 
the dirigible balloon is a war instrument of 
great potentiality. 

It is no easy matter to drop shells on to 
a small target from a height of 3,000 or 4,000 
feet, yet it is necessary to keep at such alti¬ 
tudes in order to be ouj of range of the enemy’s 
guns. Probably this difficulty will be solved 
very simply by lowering the ammunition to the 
end of a long wire hanging perhaps two or 
three thousand feet below the balloon, and 
releasing it by electric current when imme¬ 
diately over the desired point. Imagine the 
destruction that would be caused by a 100 
pound shell of dynamite falling on a battle¬ 
ship. 

In conclusion, in my opinion there will soon 
be a keen contest between the Powers in 
building airships just as there is now in 
building marine ships. But it is of immense 
importance to have a staff of practical aero¬ 
nauts. In war the casualties in the balloon 
sections will be heavy, and I do see this loop¬ 
hole in the armour certainly of England, and 
to some extent in that of Germany and France, 
that not sufficient attention is yet paid to the 
training of aeronauts. 

If war were to break out to-morrow dirigible 
balloons would be used, but their use would be 
limited for want of men. A glance at the 
pictures now to be thrown on the screen will 
show some typical aerial warships. 


DISCUSSION. 

The CHAtHMAK (Hon. Charles Stewart Rolls) In 
opening the discussion, said the author had made out 
,;a very strong ease for the dirigible baUoon, but in his 
.<q;iffiionhad.(xmdetn^ the heavier-than-air balloon 


rather too severely^ He had mentioned that one of the 
principal objections to the aeroplane was the risk of 
the motor stopping, but the possibility of disaster 
was present to a certain extent in the navigable 
balloon also. He had been fortunate enough to 
make a short trip in the French military airship 
“Ville de Paris,” and was very much struck on 
that occasion by the fact that large navigable 
balloons were exceedingly at the mercy of the wind 
if anything happened to the motor. Fortunately, 
when the engines stopped it had generally been 
found practicable to repair them in the air, or the day 
had been a calm one and it was possible for the balloon 
to come down without difficulty, but there was the risk 
of a very serious accident if a descent had to be 
made in anything like a strong wind. As soon as 
the engine stopped, the airship was practically con¬ 
verted into an ordinary balloon with the difference 
that in the latter there was a wicker-work car, which 
was very flexible and protected the occupants, whereas 
with a navigable balloon it was different, there being 
a more or less rigid frame, with the result that if it 
hit the ground there was a very great chance of the 
occupants being thrown out in the first pli«ce, and 
great risk of some part of the frame being broken, as 
happened in the ** La Patrie.” A casting might also 
be fractured and a part of the propeller shaft be lost. 
When anything of that kind happened there was a 
sudden discharge of weight, and the balloon would 
probably go up to a great height, even if the valve 
were held open all the time. The descent would then 
be made considerably faster than before, and as it 
seemed to him most airships were not provided with a 
sufficient amount of ballast to properly control the 
descent, the result might be that there would be a 
worse bump than before when the balloon came down 
to the ground for a second time, with the chai^ce of 
something else being broken. He remembered cm the 
trip to which he had referred passing over a fort, and 
being very much struck with the ease with which it 
seemed possible to drop down a bomb and blow it 
up, although they would probably have blown them¬ 
selves up at the same time. The author's suggestion 
of letting down the explosives on a wire a thousand 
or two thousand feet long before actually dis¬ 
charging them was a very valuable one, as it would 
enable a much better aim to be made at the place 
attacked, while the airship would be more out of 
range of the enemy’s guns than if it were level with 
the explosive. He believed there was no subject on 
which more patents had been taken out than that 
connected with aerial navigation, and yet it was a 
curious .fact that the only successful ships at the 
present time, such, for instance, as the Zeppelin, the 
Lebaudy, and even the Farman aeroplane, were all 
opierating practically independent of any patent. The 
credit for the invention of Mr. Farman’s aeroplane 
really due to two brothers named Voisin, who 
had designed and built his aeroplane, but who attached 
no importance whatever to patents, their drawings 
being ffequently published in aeronautical papers. The 
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Wright brothers held many patents, bat they did not 
attach much importance, to them. The reason they 
were keeping such reticence on the question of what 
their machines would do was, as 'thejr hud told him, 
that as soon as experts were able to get near the 
machines and take photographs of them, the secret of 
the design would be public. The secret of the success 
of the machine was in its design, and until the some¬ 
what mysterious negotiations for its purchase had 
been completed they did not care to let anybody see 
it. With regard to the vexed question as to whether 
the heavier-than-air or the lighter-than-air principle 
was the right one, there was no doubt that for military 
purposes the latter was preferable, because it had a 
much greater weight-carrying capacity than any aero¬ 
plane could have at the present time. Nevertheless he 
thought a fast motor-propelled aeroplane would be very 
useful in the course of time for military reconnoitring 
and such like work. The author had stated that the 
fault of these machines was that they could not go 
high; but personally he could not understand why, 
when a machine was once off the ground, it should be 
any more difficult to sail along at a height of 300 feet 
than 30 feet; in fact, the Wright brothers* machine 
had no difficulty in soaring up to a height of 300 or 
400 feet. The principle difficulty in the aeroplane of 
the Farman type was the over-heating of the engine. 
The limitations of weight were such that there was 
insufficient cooling capacity. The engines carried a 
very small volume of water, and there was also a 
very poor radiating surface to keep the water cool. 
As a result the engine ran for a few minutes, then 
got hot and slowed down, and the aeroplane neces¬ 
sarily came down to the ground. That was the 
reason why Farman was never quite certain when he 
would "co'me to the ground. Apofter point which 
would arise in the course of time, when aeroplanes 
were capable of doing journeys of 100 or 200 miles, 
was the personal element, the strain in operating one 
of these machines being tremendous. That was 
not the case with the Farman engine, because there 
was no carburetter, throttle, or variation of igni¬ 
tion, everything being set and fixed, so that the 
aeronaut could devote his attention to balancing 
and steering; but in an aeroplane of the Wright 
type there were, firstly, the two kinds of steering— 
the vertical and the horizontal. The balancing 
had to be watched the whole time; then the 
throttle of the engine had to be looked after to adjust 
the variation of speed, in addition to the adjust¬ 
ment of the mixture for caiburation, the lubrication, 
and many other things. Mr. Wright had informed 
him it was perfectly possible a machine would 
be built which would be able to run 150 or 200 
miles before it would be possible to find an operator 
who could run it. The author had alluded to the in¬ 
sufficient attention which was being ^ven to the 
training of military aeronauts in this country. It 
^St, however, be borne in mind that military 
^Miilldoaiag in England was almost entirely confined 
to captive work, and the training of the officers in the 


British Army in that respect was second to none. 
Their training in free runs was very much less, be¬ 
cause it was more expensive; and as the grant from 
the War Office was very small it was impossible for 
the officers to make more than a very few free trips. 
There was a scheme on foot at present between the 
Aero Club and the War Office, under which members 
of the club who owned balloons and possessed the 
club*s certificate should place themselves at the dis¬ 
posal of the army in case of a military emergency, and 
by those means the difficulty to which he had referred 
might, to a certain extent, be overcome. 

- Mr. Charles E. Turner stated that the Daily 
Telegraph was printing daily some reports of investi¬ 
gations on the atmosphere, from which very illuminat¬ 
ing facts with regard to the speeds of air currents at 
different latitudes might be obtained. It appeared 
there was a general rule that, at an altitude of a thou¬ 
sand feet, double the wind velocity was obtained that 
existed on the surface of the ground, and at 2,000 
feet three times the speed; so that with a dead 
calm of eight miles an hour on the surface there 
was a wind of perhaps neaily thirty mile« an 
hour at 2,000 feet. That was a big speed for 
any existing dirigible tw cope with, and yet at 
that height it would be by no means out of 
the range of guns. For that reason he thought 
aeronauts might be a little unduly optimistic with 
regard to the part that the dirigible could play in 
any future war; and it seemed as if at present they 
would only be of real value when there was an 
absolute dead calm. 

Mr. Percival Spencer said it was impossible to 
criticise the paper adversely, which had been most 
carefully thought out; but he could not help think¬ 
ing when looking at the pictures which had been 
thrown on the screen, that it seemed a pity that the 
science of ballooning should be developed for the 
destruction of our fellow creatures when it lent itself 
more to enjoyment. 

Mr. Walter Reid, in referring to the recent 
lapse of the international restrictions on the use 
of balloons for war purposes, thought that the 
restrictions were introduced in a panic, owing to an 
exaggerated opinion of the damage that might be 
done by balloons with explosives. In the ordinary 
mind the power of explosives was considerably 
magnified, it being said that dynamiters could carry 
in a small bag enough explosives to wreck a city. 
Supposing, however, 100 lbs. of explosive was 
dropped Jrom a dirigible balloon, the balloon would 
go up suddenly to such a height that it would probably 
lose its balance, and the aeronaut would be placed in 
a difficult position. If a fortress were to expldde a 
shdl anywhere near the balloon, even if it did not 
touch it. the concussion of the atmosphere pro¬ 
duced by the explosion, even of a. small shell, 
wptdd be a veiy serious thing to the fabric of the 
bfdloon. He agreed with the author thet the lifting 
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power of an aeroplane must be very slight indeed, 
being dependent, to a great extent, on the speed at 
which it was going; and naturally, the greater the 
speed the greater the difficulty in aiming at anything. 
The author’s ingenious idea of fixing an explosive on 
a wire, some distance below the balloon, ought to be 
tested practically, if it had not already been tried. 
The photographs which had been shown were un¬ 
doubtedly beautiful, but for military purposes they 
possessed two difficulties—the first being, the per¬ 
spective was wrong; and the other, that the elevations 
were not shown. A very clever apparatus had been 
invented by Captain Scheimpfiug, of Vienna, to bring 
the photographs back to the actual angles in which 
they existed on the ground, and he had seen some 
splendid maps based on photographs taken in that 
way. That was a matter which, in his opinion, was 
worthy of the study of the British military authorities. 
He did not think propellers were the most efficient 
way of applying power to balloons, more than half 
the power being lost in the friction of the propeller. 
Another method ought to be devised which would 
convey the power of the very powerful engines which 
were now available for aeronautical purposes. It 
was interesting to hear that the fabric of the French 
balloon was made in Germany. In this country', 
goldbeater skin was used as a fabric for war balloons, 
and this, in his opinion, was the best of all for retain¬ 
ing the gas, although it was expensive. The essential 
difficulty that existed with regard to aeroplanes 
was the balancing, nearly all the aeroplanes 
that were being tried at the piesent time, 
being, in his opinion, dangerous. The very first 
essential to a useful aeroplane was to make it in 
such a fotm that it couM not leadily overbalance. 
Sir Hiram Maxim had pointed out how that could be 
done, but inventors did not seem to recognise that 
that was the way out of their chief difficulty. The 
question of the cost of gas for balloons was a most 
important matter. The production of hydrogen from 
sulphuric acid and iron was a costly process, but 
several systems had recently been derised for produc¬ 
ing hydrogen much more cheaply, and that gas would 
probably be obtained in time as cheaply as illuminating 
gas. That would be a very great advantage, because 
most of the present balloons were filled with ordinary 
lighting gas, which was not nearly as buoyant as 
hydrogen, so that the envelope had to be made larger 
and the carrying power was less. When dirigible 
balloons were more safe, and possibly of a greater 
size, the data with regard to air-currents which had 
been mentioned would be invaluable. The bulk of 
observations at high altitudes showed that, not only 
were the winds of a higher velocity, but they were 
much more regular; and when the time arrived for big 
passenger balloons, those high air-currents could be 
utilised much better than they were at present. If 
large supplies of hydrogen could be obtained at a 
cheap price, he did not see why passenger balloons 
should not go over to America, and even beat the 
ocean liners. 


Major Baden-Powell remarked that the anthor 
had stated that the Zeppelin airship travelled at 25. 
miles an hour, He had seen it stated in one of the 
journals that it had travelled at 36 miles an hour, and 
would be obliged if the author could state what it 
actually accomplished on its last journey. He also 
knew that Zeppelin took out several patents for his 
apparatus. Personally he had peculiar ideas with re¬ 
gard to the stability of aeroplanes, which differed from 
that of most people. Although he had never practi¬ 
cally tried an aeroplane, he was inclined to believe 
that the question of the stability was not a difficult 
one. He had made a number of small models which 
went fairly well, and which, even in a puffy wind, did' 
not upset. The same remark also applied to experi¬ 
ments he had made with gliding machines ; in fact it 
was very difficult to upset a machine so long as it was 
really well designed. 

Mr. T. W. K. Clarke asked the author of the paper 
if he was still of the opinion he expressed some years 
ago, that the general direction of some of the upper 
currents was north-west ? It had been mentioned' 
in the course of the discussion that propellers were 
very much less efficient in air than in water, but he 
believed that experiment showed that the efficiency of 
the propellers in air had been over 70 per cent. A 
recent American book also gave some very remarkable 
results, showing that the friction in air varied exactly 
according to the same laws as the friction in water. 
Another point relative to the balance of aeroplanes 
might be noted, namely, that an aeroplane depended 
for its support upon its area, while a balloon 
depended upon its volume; from which it could 
easily be shown mathematically that the weight 
of balloons would grow in a smallei proportion to* 
their lifting power, while, on the other hand, aero¬ 
planes would tend to grow smaller, since their weight 
grew faster than their lifting power. 

Mr. Gaudron, in reply to Mr. Turner, said that 
the upper currents were generally stronger that the 
lower ones. He thought, however, the current of 
30 miles an hour would be experienced at a much 
greater height than 2,000 feet; but sufficient tests 
were not made to decide this point. Even a wind of 
30 miles an hour would not interfere with a steering 
balloon, because the Lebaudy airship did 38 miles 
an hour in 1906, with only a 70 horse-power motor ; 
while the Zeppelin, with a 170 horse-power motor, 
attained a velocity of 35 miles an hour. If the 
Lebaudy airship had a 170 horse-power motor, it 
ought to be able to attain a greater speed. A 
propeller was probably not the best means of pro- 
pulrion, and extensive experiments were required 
to elucidate the point. Proper data would never 
be attained by simply driving a propeller in a 
room, because the conditions in the open air were 
totally different. He did not think, in reply to 
Mr. Retd, that if 100 lbs. of explosive was dropped 
from a balloou, the balloon would rise to such an 
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•extent as to inconvenience it» in fact in his opinion it 
would make no perceptible difference. It was also 
very diffictiH to hit a balloon with a shell fired in a gun, 
because the balloon was moving at a certain speed, and 
would generally keep out of range. Even if a dynamite 
shdl exploded 100 feet below the balloon he did not 
think it would cause any damage. He remembered 
passing over Woolwich at a height of 6,000 feet 
when the big guns were being fired, but very little 
concussion was felt. He had tried the experiment of 
firing by means of an electric current, 2 cwts. of fire¬ 
works suspended by a wire from the balloon, and no 
harm had resulted. Goldbeater's skin was undoubtedly 
a good material for a small balloon, but it was very 
expensive for ballooning purposes. For a large 
balloon it was not strong enough, being very brittle 
in hot weather, while it fell to pieces after a heavy 
rain. He saw the Aldershot balloon after it had been 
exposed to the weather for two or three days, and 
4:ame to the conclusion that it would have been unsafe 
(to have attempted to have t^en taken it back to Aider- 
shot. The speed of the Zeppelin balloon was ten miles 
an hour in 1898, 14 miles an hour in 1905, and 35 miles 
.an hour in 1906, three miles less than the speed of 
the Lebaudy airship. Zappelin did take out a few 
(patents ; but it was difficult to apply patents to air¬ 
ship work. Five years ago he took out a provisional 
patent for an expanding airship, which was practically 
•adopted in the construction of the Italia three years 
dater. He believed he mentioned to Mr. Clarke some 
jears ago that the general current was N.W., but 
the currents varied considerably. Not much definite 
•information was available on the subject, as not 
•enough ascents were made to test the assumption. 
The data published in American papers was extremely 
•unreliable, most of it being meant for public reading ; 
•but when it was practically tested it was proved to be 
•only theory. 

On the motion of the Chairman, a hearty vote of 
4 hanks was accorded to Mr. Gaudron, for his interest- 
-ing paper, and the meeting terminated. 


IRON AND STEEL WORKS IN EASTERN 
BENGAL AND ASSAM. 

A, good deal of interest attaches to a mono¬ 
graph on this subject just issued .from the office 
of the Press Superintendent at Shillong, considering 
the dearth of official records dealing with the same. 
Smelting, though formerly general in the hills of the 
central range and its vicinity in Assami was apparently 
unknown in the plains of Eastern Bengal and the 
.Surma Valley. Nowit only survives in the district 
•of the Khasi and Jaintia hills and in the Manipur 
State, and iu those places only to a very limited 
nt, though it is not improbable that it may also 
linger in the northern and eastern hills; of which 
,w^ know little. Forging of implements for purely 
l^al i^^remends is more or less common over the 
9«ovince^ thouglf there seems to ,he little mc^emal 
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interchange of ironwork, the smithy generally supply¬ 
ing a particular village or group of villages. 

In the North Cachar hills ore is no longer 
extracted, though it was 50 years ago, while in Upper 
Assam smelting was an important industry about the 
same time. In the plains, too, the massive guns and 
other implements of war and agriculture found in 
plenty in most centres of population, are evidence of 
an industry once far more widespread than now. 

In Manipur, iron is the only metal yet ascertained 
to exist, and it is not long since an iron-headed 
spear thrust vertically into the ground used to be the 
regular way of locating iron beds by observing the 
particles adhering to the blade, after the rains had 
w'ashed the soil away. The present mode is by using 
a long bamboo skewer. The ore is extracted from 
pits which seldom exceed 9 feet in depth, and after 
being washed, a special piece of ground is smooth- 
ened, alternative layers of ore and straw are laid, 
superimposed on one another, and the whole set 
alight. From the ashes the ore can be picked out 
without trouble and then pounded. In the Khasi 
hills, this preliminary burning, probably owing to the 
greater richness of the ore, is not resorted to. 

After that the furnace work begins. The furnace 
consists of a hollow cylinder of clay, 2^ feet in height 
and 18 inches in diameter. Two smaller wooden 
cylinder-bellows connect with this furnace by means 
of pipes, and the lids of the bellows aie fastened to 
the springy branch of a tree and worked by the foot, 
or rather feet, of the blower. At the bottom of the 
furnace a layer of live charcoal is laid and fanned to 
a great heat, and more charcoal and ore added, but 
no flux. About 320 lbs. of charcoal are required to 
turn out 25 lbs. of rough iron. In the Khasi hills 
. much the same system is pursued, but not with 
sufficient variety to call for detailed notice. 

Unlike the working out and smelting of the raw 
material, forging is spread over practically the whole 
province, the material used being chiefly imported 
pig-iron and iron and steel bars brought by the 
local traders from Calcutta. To a less extent and 
mainly in the more remote districts broken instru¬ 
ments and scrap-iron in any form are ‘bought 
up to be remade, and where iron is worked the 
out-turn helps to swell the product. Charcoal 
is most generally used as fuel, but where available 
coal and coke are preferred. The number of forges in 
the plains is estimated at about 5,350, but in the 
hiUs an estimate is not possible owing to lack of data. 

THE WATTLE INDUSTRY OF NATAL. 

The black wattle tree was transplanted from Aus¬ 
tralia, and when first introduced into Natal there was 
jBO idea of its becoming a valuable commercial asset, 
hut. its beauty, combined with its quick growth, made 
it a particularly desirable tree for ornamental purposes, 
^j^md. with this object in view its growth was first begun 

Natal a UtUe over a .quarter of u century ago.. It 
may be taken that the commencement of .the cultiva- 




F^iruary 7, JOURNAL OF THE ROYAL SOCIETY OF.ARTS< 


305 


tion in Natal of wattle plantations dates from the 
year 1888. From about that period the wattle was 
intelligently and systematically planted and grown, 
until in 1906 the acreage in wattle plantations in 
Nittal was 80,762 acres, and this acreage was probably 
increased in 1907. Wattle bark has now attained to 
third place in the list of oversea exports from the 
colony, and there is every indication of a continued 
increase in the output. The wattle industry gives a 
quick return, beginning about five years after the tree 
is planted. The tree needs no replanting, it being a 
perennial, which the cutting of the first planting docs 
not interfere with. According to the American 
Consul at Durban, 39 sample packages were sent to 
London in 1886, and were followed next year by 447 
packages. The encouraging and satisfactory reports 
received from these shipments—which continued to 
be made in packages until 1896— gave great confidence 
in the future of the business, and the plantation^ 
increased their production considerably. From this 
modest beginning the output and shipments increased 
gradually until 1895, when 57,666 packages were 
shipped. The industry passed through its experi¬ 
mental stages during this period, in which was 
shipped a total of 168,193 packages, valued at 
jf6o,ooo. There were shipped m 1896 3,378 tons, in 
1898 9,427 tons, and in 1902 35,537 tons. In 1904 
the shipments were valued at ;f91,000, in 1905 at 
100,000, and in 1906 at ;^89,ooo. For the ten 
months ended October, 1907, they were valued at 
125,000. 3 'he tiees are felled and stripped of their 
bark gradually after they are five years old. Complete 
felling will probably take place when the trees are ten 
years old. The average yield is estimated at half a 
ton per acre each year. In addition to the bark the 
wood is valuable when there is a demand for this kind 
of timber. The cutting must take place when the 
sap is up, which is between January and August. 
The bark is then stripped from the entire tree, extend¬ 
ing to all limbs of two inches in diameter. The bark 
in this form is dried; many plantations have large 
sheds in which to dry it, though sometimes, when the 
weather is fine, it is dried in the open. When it has 
become dry—which should occur after twenty or 
twenty-five days—it is prepared for market, by being 
ground, cut, or shredded into small bits. It is then 
packed in bags of about two hundred pounds each, 
and is ready for export. To prospective buyers a 
word of warning is, says the Consul, necessary, 
because some farmers do not take the proper care in 
caring their bark, and when it reaches the European 
market it is dark, mildewed, and otherwise damaged; 
and it has been said that some unscmpulous persons 
have at times mixed other barks with the wattle. The 
destination of the bark exported from Natal in the 
year 1906 was as follows, the countries being given in 
the order of their importance from the point of view 
of consumption : United Kingdom, Germany, 

Rusda, Austria, Belgium, and Mauritius. The 
quality of the wattle grown In Natal is equal to that 
produced anywhere, and analyses have shown it-to 


contain as much as 40 per cent, of tannin. At the 
present time there seems to be no serious competitor 
to Natal wattle bark, its cultivated and increasing 
supplies going far to meet the naturally grown and 
diminishing supplies from the origiual home of the 
tree. In the districts of Griqualand and Pondoland 
in Cape Colony, cultivation of the wattle has been 
systematically undertaken, but the adaptability of 
those districts to its growth has not yet been proved. 
In German East Africa experimental tests have also 
been made, and bark from there, upon being analysed 
at Hamburg, has shown from 27 to 41 per cent, of 
tannin. 

ADMIRALTY CHARTS. 

The following is the official list of charts issued by 
the Hydrographic Department of the Admit alty, in 
December, 1907:— 

New Charts.—No. 1202—Scotland, west coast;— 
Lochs Dinbaig, Grishomish, and Snizort Beg. 955 — 
Norway:—Inner fiords between Rovde and Molde, 
including Volden, Stor, and Romsdals fiords. Plans : 
Ncs, Saebo, Merok. 3636—North America, east 
coast, Gulf of St. Lawrence:—Restigouche river. 
2786—North America, east coast. River Sc. Law’- 
rence, above QuebecNorth of Lanoraie to He 
Bouchard. 2787—North America, east coast, River 
St. Lawrence above Quebec:—He Bouchard to 
Boucherville. 2426—British Columbia : — Port Simp¬ 
son and adjacent anchorages. 2114—Baltic entrance, 
The Kattegat. Plans added:—Skagen harbour, 
Osterby harbour. 2732—Eastern archipelago, plans 
of anchorages in Bali Lombok, eke. Plan added:— 
St. Nicholas, Banjuwedan, and Pegametan bays. 
991—Japan, anchorages on the coast of Yezo island. 
Plan added:—Omu road, iioi—Mariana or Ladrone 
islands. New plan:—Tanapag harbour. Plans added: 
Maug islands, Assongsong island, Sarigan island. 

Charts that have received additions or corrections 
too large to conveniently inserted by hand, and in 
most cases other than those referred to in the Admi¬ 
ralty Notices to Mariners :— 

No. 1787—Ireland :—Wexford to Wicklow. 1772 
—Ireland, east coast:—Approaches to Wexford har¬ 
bour. 3038—Norway:—Bidrnsund to Kristiansund. 
1971—^Norway:—Approaches to Trondhjem, w estern 
sheet. 2368—Germany, north coast :—jershoft to 
Rixhoft. 150 —France:—Port and roadstead of 
Marseilles. 1227 — United States, east coast:— 
Boston bay and approaches. 2482—United States, 
east coast:—Fletcher’s Neck to Cape Cod. 1516— 
United States, east coast:—Boston harbour. 1097— 
Gulf of Mexico Bay Biscayne to Lower Matacumbe 
Iwty 5*79 China, south coast: -Hong Kong 
waters east. 1602—China, north-east coast:—Ap¬ 
proaches to the Y’ang tse Kiang. 2924—Australia, 
east coastCa'pe Grafton to Hope islands. 473— 
Friendly islands:—Lifuka island, andtkorage and 
approaches. 

These durts are issued by Mr. J. B. Potter^ 
145, Mhiories. 
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HOMS INDUSTRIES, 

Farming for u^v^mm.—Interesting figures, to be 
found in the Annual Report of the Board of Agricul¬ 
ture, are those which relate to plots of land of less than 
one acre. Of thete there are nearly one million which 
might be described as coming within the agricultural 
area, and an attempt has been made to differentiate 
between holdings occupied for the primary object of 
fanning as a source of profit, and holdings which may 
be considered rather as appanages to a residence 
which increase its amenities and provide occupation 
and interest to persons whose fnrinctpal avocations 
lie in other directions. The results now given for the 
first time must be regarded as only appipximate, but, 
taking them, it appears that of the total number of 
holdings included in the returns, 28,403, or 5*67, in 
Great Britain were returned as not farmed primarily 
for business. The proportion is largest amongst the 
smallest holdings. Thus, of holdings between 
I and 5 acres, 11 *4 per cent., and of holdings between 
5 and 50 acres, 5*7 per cent., are not farmed for 
business. It is perhaps surprising that as many as 
26*35 holdings over 50 acres should be described as 
not farmed for business, but, as might be expected, 
the greater number of these, both absolutely and 
proportionately, are in England. If these figures 
may be accepted as fairly accurate, they furnish 
another indication of the extent to which the agri¬ 
cultural land of the country is occcupied for purposes 
of amenity rather than economic development. The 
largest proportion of these non-commercial holdings 
is naturally found in the administrative county of 
London, where nearly half the small numbers included 
in the returns are so classified. In Surrey, 25*8 per 
cent.; in Middlesex, 28 per cent.; in Hertford, 16*9 
percent.; in Berkshire, 15*5 per cent.; in Hamp¬ 
shire, 12*4 per cent.; and in Sussex, 11*3 per cent, 
of the total number of agricultural holdings are stated 
to be not farmed for business, but in every other 
county the number is less than 10 per cent., and in 
one instance (Shetland) it is nil. 

area under hops continues to decline. 
In 1907 it fell away .1,784 acres, or 3*8 per cent., and 
the total is again the lowest recorded. The decrease 
was fairly general, Kent losing 1,127 acres, Hereford 
338 acres, and Sussex 136 acres. The report gives a 
summary of the acreage in each of the more impor¬ 
tant counties since the returns were first collected, 
amf ft ihawa Uml: whartnir, during the last thirty 
years, there has been a practically steady darifiaia m, 
the South-Eastern group (particularly in Hampshire 
and Sussex), the Western area has, on the whole, 
devoted increased attention to the crop. In the 
decade ended 1876 the acreage, under hops in Kent, 
was 40,105; in that ended 1906, it had fallen to 
30,672, and last year it was 28,169. In Sussex, the 
acreage has fallen from 10,177 in 1876, to 4,243 in 
1907,imd in Hants from 2,779 to 1,842; but in Here- 
has rised from 5,839106,143, and in Worcester 
from 2,452 to 3,622. 


Labauf JOisputes^^lt has, of course, been fore¬ 
seen that with trade reaction there will be serious- 
labour disputes. With lessening orders, employers 
win seek to reduce wages, and are certain to meet 
with more or less sustained resistance from the em* 
ployed. The recent cotton crisis, which threatened 
such disaster to Lancashire, was not due to these 
causes, but rather to the demand of a comparatively 
insignificant section of the operatives to be put on an 
equal footing, in important respects, with their fellow 
workmen. Elsewhere the situation is different, and 
the directors of great industries, with the prospect 
before them of a period of stagnation, have satisfied 
themselves that wages must be reduced. The first 
steps have been taken by the shipbuilders on the 
north-east coast. Six of the smaller trades in the in¬ 
dustry, the most important of which, numerically, are 
the shipwrights and joiners, struck work last week 
against a demand for redaction of wages. The era- 
j^oyers have met this action by serving notices upon 
all classes of artisans in their shipyards to cease work. 
These notices were posted last Saturday, and are to 
be enforced at the end of fourteen days unless, in the 
meantime, some agreement with the trades on strike 
is arrived at. Failing such agreement, some 30,000 
men on the Tyne, the Tees, and at Hartlepools, will 
be thrown out of work. In ordinary times, there are 
about 46,000 men employed in the area concerned. 
Deducting 13,000 engaged on the Wear, who are 
outside the dispute, being sutyect to the deci¬ 
sion of the Conciliation Board, and some three 
or four thousand men already on strike, the threatened 
lock-out means the displacement of nearly 30,000 
men. Allowing five to a family a strike would affect 
nearly 150,000 persons. It is to be hoped that the 
spirit of conciliation and compromise will prevail, and 
that before the time arri\es for the lock-out notices 
to take effect an agreement will be arrived at. On 
the face of it this does not seem an opportune lime 
for a strike, having regard to the present scant 
demand for tonnage, and it is believed that a slight 
concession on the part of the employers would avert 
the threatened struggle. Unfortunately it is not 
only in the shipbuilding yards that there is trouble 
between master and man. The Engineering Em¬ 
ployers* Federation held, in London on Friday last, 
one of their periodical conferences with the Execu¬ 
tive Committee of the Amalgamated Society of 
Engiueers and representatives of the United Machine 
Workers’ Association and the Steam Engine Makers’ 
Society, under the agreement of 1898. The business 
'yimttmmamim proposed reduction of wages on 
the north-east andt navrik-west ccMate. An. official 
statement was afterwards issued which stated tet 
after considerable discussion certain proposals were 
submitted upon which the parties failed to agree, and 
which are to be sent to the men to vote upon.” 
Here again it is understood that the employers would 
be content with a very small reduction, but the men 
aie dishicKfied to agree to any. The voting papers 
are reteMdde on tlm 17th and i8th February# 
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Sweating Industries, — Having regard to the 
support given to the principle of the Bill by leading 
Unionisits, it is probable that Mr. Toulmin’s Sweated 
Industries Bill, which is substantially the same as 
that introduced by Mr. Henderson last year, will be 
generally supported in the House of Commons, and, 
with some amendments, become law this year. It 
provides for the establishment of Wages Boards, with 
power to fix the minimum rate of wages to be paid to 
workers in particular trades. It will apply in the 
first instance only to certain specified trades — 
tailoring, dressmaking, and the making, altering, 
trimming, finishing, and repairing of shirts-but it is 
proposed to give the Home Secretary power to say 
what other trades shall be included in its provisions. 
The Wages Boards are to be composed of repre¬ 
sentatives of employers and employed in equal 
numbers, with chairmen chosen by the members, or, 
in default of agreement, nominated by the Home 
Secretary. Each board is to have power to fix 
minimum rates for any single kind of w ork, and is to 
have the widest discretion as to fixing time or piece¬ 
work rates, and as to varying the minimum according 
to the locality, the kind of work, and the persons 
employed. The enforcement of the payment of the 
minimum rate is to be entrusted to the inspectors. 
Meantime, it is to be feared that Acts intended to 
protect the helpless are often evaded, and in no 
direction ofiener than in that of hours of employ¬ 
ment. There are few trades in which women and 
girls are so overtired by excessively long periods 
of employment as in the small drapers* and 
milliners’ shops where one or two workers both 
serve as shop assistants and tnm hats. In her 
report, to be found in the last annual report of the 
Chief Inspector of Factories and Workshops, Miss 
\'ines gives a particularly bad instance of the long 
houis worked by young girls in a millmeiy w’orkshop, 
and in the large shop attached, (hrls of 14 and lO 
weie employed in millinery work and in ser\ing 
customers from 9 a.m. to 10.15 p.ra. on Saturdays, 
with under two hours for meals. The employers 
follow'ed the usual custom in such cases, and by for¬ 
bidding several of the girls to touch a needle on 
Saturdays, and peimitting them only to serve in the 
shop, they at once placed their young assistants, for 
that particular day, outside the protection of 
the Factory Act, Miss Vines reports a visit to 
Lambeth late on Saturday night, when she in- 
specterl a small millinei^F. mmk feratf that 

quite y^oung girls, with faces careworn and sad 
before they were women, were employed there 
till midnight every Saturday. There was also em¬ 
ployment from 9.30 to I every Sunday morning. 
The workers did no sewing on those two days, 
and so wxre exempt from the regulations of the 
Factory Act. With reference to the Sunday em¬ 
ployer, the occupant observed that as the fine imposed 
was so small, he ** did not mind ’* about it, and it 
would pay, him best to be fined, and keep his shop 
open. 


CORRESPONDENCE 

THE REFORM OF THE PATENT-LAW. 

I am sorry I cannot see my way to echo all the 
eulogies which have been passed, both by the able 
author of the paper and by the distinguished Chair¬ 
man, upon the Patents and Designs Act, 1907. 

The author pointed oat in reply to one of the 
speakers that the Act undoubtedly tended to curtail 
the rights of patentees, a remark in which I entirely 
agree ; but I do not think the extent of this curtailment 
is realised. 

The Board of Trade have by an extendve system 
of circularising sought to convey to the public an 
entirely different impression. The circular to w'hich 
I allude, after referring to the provisions for the revo¬ 
cation of patents w'orked w^holly or mainly abroad, 
to compulsory licenses and revocation, to covenants 
in restraint of trade and to certain other matters, 
proceeds to state that “ the Act contains a large 
number of provisions w^hich will improve the position 
of existing and future patentees and proprietors of 
registered designs.” In my opinion, it contains a 
large number of provisions calculated to facilitate 
attacks upon and the abrogation of patent rights; 
and I cannot but anticipate that it will, on the whole, 
prove highly detrimental to the introduction and 
development of new industries. 

It is scarcely possible for anyone familiar with the 
previously existing status of patentees or patent-pro¬ 
prietors to peruse and study the Act without acquiring 
the idea that it might have been entitled “An Act 
for facilitating the Ke%ocation of Patents.” The 
grounds upon which proceedings for the re\ocation of. 
a patent may be based are largely increased in number : 
and it seems to me manifest that the effect of such 
legislation must be to render patent property more 
unreliable, and consequently to deter jiersons from, 
embarking capital in the establishment of new indus¬ 
tries based on patents. 

I will not attempt to deal with all the new grounds 
upon which proceedings for the revocation of a jiatent 
maybe instituted; but the provision for the revocation 
of patents worked exclusively or mainly outside the 
United Kingdom, haxang been fully discussed and, 
as I understand, approved by Mr. Gordon, may be 
taken as an example. During a practice of thirty 
years, T have scarcely ever knouii of a maiiufficCiife 
being established in any country simply because the 
Patent-law of that countr>' contained a condition 
rendering working within a certain lime obligatory. I 
have, however, known score^upon scores of patents 
which have been abandoned in consequence of the 
existence of such a legal requirement. One of the 
primary objects of the grant of Letters Patent is to 
afford an inventor some inducement to exert him¬ 
self to procure the establishment of the industry 
concerned. Destroy his patent, and such inuucement 
is not only taken away, but the position becomes- 
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•one in whii'h it is not worth anyone else's while 
to attempt to establish the industry, seeing that even 
<emporary, protection would be unobtainable. Even 
were the patent to remain unworked to the end of its 
^natural life, its existence did no one any harm, and 
■there always remained the possibility of its acting as 
an inducement to the patentee or to some licensee to 
•make some attempt to establish the industry to which 
•it referred. 

The Chartered Institute of Patent Agents have 
tupon every suitable occasion drawn attention to the 
wholly futile and utterly pernicious effect of obliga¬ 
tory working; and there is probably no body of 
business men who have had better opportunities of 
judging of the injurious effect of such a condition 
upon industrial enterprise. They believe that a pro- 
■vision for the grant of compulsory licenses, coupled 
•with appropriate machinery for its administration, 
would have met all reasonable requirements, even of 
those who have been most persistent in the recent 
agitation. The complaint of the chemical manufac¬ 
turers was that German products — the results, it 
should be bore in mind, of German discoveries—were 
^imported into this country, but were not manufactured 
there; patents being taken solely with the object of 
preventing manufacture in this countiy. It is fondly 
^thought that the new provision whereby patents 
worked under such conditions are threatened with 
•revocation will remedy the evil complained of. The 
real evil is that the German chemists make the 
discoveries, whilst the English chemists do not. It 
has been estimated that 95 per cent, of what I may 
call **chemical patents’’ originate abroad, which means 
that only 5 per cent, of them originate in this coun¬ 
try, The real cause of the trouble is ignored, and 
then a wholly wrong and highly mischievous remedy 
is applied! One of the conditions upon which a 
patent is granted is that a specification, fully dis¬ 
closing the invention, shall be lodged at the Patent 
Office, so that, at the end of the term of monopoly, 
the public may arrive in a position to practise the ' 
invention. If authors of chemical discoveries, who 
,are said to be in the proportion of 19 foreign to one 
British, are subjected to conditions which, from their 
point of view, will be regarded as not only vexatious 
but as prejudicial to their interests, they will in all 
probability withhold the very information which our 
^own chemists appear to lack, and elect to carry on 
their manufactures as secret processes. There are, ' 
of course, methods of manufacture which become 
obvious on examining the results produced; but this 
is not so in the case of chemical dyes and of many 
other chemical products. Bearing this fact in 
mind, one might have been disposed to imagine 
that the chemical industry in this country 
was precisely the one which could least afford 
to encourage the non-disclosure of discoveries 
by foreigners; but however that may be, it is 
not merely chemical patents but all patents 
which, to appease the Manchester outcry, have * 
:been subjected to conditions which will undoubtedly 


render capitalists even less inclined than they are at 
present to risk money in the establishment of new 
enterprises based upon patents. 

I have only discussed one of the new grounds for 
revocation, but there are several others, and it is 
from a broad view of the Act, and not from the 
consideration of any one section in particular, that I 
am regretfully forced to the conclusion that, instead 
of advancing industrial enterprise, it will prove highly 
detrimental thereto. 

Our patent system undoubtedly called for con¬ 
siderable amendment, but the measure ubich has 
been passed, and which has been followed by the 
official issue of thousands of laudatory circulars, is, in 
my humble view, in many respects of a retrograde, 
and in others of a harassing, character. 

A patent system adapted to foster industrial enter¬ 
prise should, I submit, be one so designed as to 
result, first, in the issue of good and valid patents, 
and secondly, in their easy maintenance. * * Good 
and valid ” is largely dependent on the efficiency of 
the arrangements controlling the issue of the patent. 
“Easy maintenance** implies very moderate renewal 
fees (if any), and protection from vexatious and 
harassing attack. My leading idea would be: 
“ Encourage Maintenance.” The leading idea of the 
framers of the new Act appears to have been: 

Facilitate Revocation.” 

G. G. M. Hardin(;ham. 

Clun House. 

31st January, 1908. 


The present writer is almost alone amongst mem¬ 
bers of the patent profession in approving a system of 
compulsory working of patents in this country, which 
he has advocated for some years, provided the con¬ 
ditions are not too onerous. He is of opinion, how¬ 
ever, that Sec. 27 would have been better if there 
had been no arbitrary limit of twelve months men¬ 
tioned, and it is hoped that the patentee will in all 
cases be given ample opportunity of justifying the 
cause of the non-working of his patent. There is a 
textual ambiguity as to whether the period of grace 
can or cannot be extended beyond twelve months, for 
it will be noticed that the Comptroller is empowered to 
give an order of revocation which is either absolute or 
conditional. A conditional order of revocation will 
specify a reasonable interval, within which the manu¬ 
facture must be carried on, and if su<;h interval is 
found to be inadequate, a subsequent conditional 
Order will be made extending the time “for such 
period not exceeding twelve months as may be speci¬ 
fied in a subsequent order.” It is open to question 
whether this signifies a further twelve months or 
whether two conditional orders provide for a maximum 
of twelve months together. This point is exceedingly 
important to foreigners holding English patents, Mr. 
Gordon passed some severe strictures on Sec. 19 
relating to Patents of Addition,” but, if the writer 
is not mistaken, he did not menrion the fact that an 
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intending applicant remains at liberty to apply for an 
ordinary patent as heretofore, and, therefore, the 
mere option of taking out a “ Patent of Addition ’* 
can do no harm. 

Arthur H. Stanle\. 

Chancery-lane, W C. 


OBITUARY. 

Sir Hknky Tvlkr.—S ir Henry Whatley Tyler, 
late captain H.K., died at his residence, Linden- 
house, llighgate-road, N.W., on the 30th ult. 
fie was born on March 7, 1827, and was educated 
at the Koval Militarj Academy, Woolwich. In 
Uecember, 1S44, at the age of 17, he was gazetted 
lieutenant in the Royal Engineers, and m April, 18^3, 
when he was promoted captain, he was appointed 
a (io\ernmcnt Inspector of Railsvays by the Board 
of Tiade. He retiied from the Army in 1807 and 
became Cliiel Inspector of Railways in 1871, a post 
which he retained until 1877, when he retired from 
official life and was knighted. He was prcMdent of 
the (irand Trunk Railway from 1877 to 1805, 
depuly-thairman of the Great Eastern Railway, 
chairman of the Westlnghou^e Brake Company, 
and he was similarly connected with scNcial other 
companies. He w'as M.]* foi Harwich flora uSSo 
to 1885, and for Cireat \ armouth from iHN; to 
1892. Sir Henry Tyler was elected a membei of 
the Society ot Arts 111 In 1S74 he read a 

paper on “ Simplicitj a'* the Essential Element of 
Safety and lency in the Woiking of Railwavs,” 
and in 1H77 one on “Continuous Breaks foi Rail¬ 
ways.” Ile took the chaii on several occasions, and 
frequently joined in the discusMons at the evening 
meetings of the Society. He also contril)ute»l many 
technical articles on railway and kindred subjects 
to the {)iia>tgrh :c and other magazine.s. 


GENERAL NOTES. 


Teas in 1907.—The highest price of tea in 1907 
was the highest since 1899. This w’ould seem to 
imply good results for all producers, but this is not 
necessarily the case since one of the chief features of 
the past year was the high price ruling for common 
grades. The price of medium kinds was depressed, 
but taking the industry as a whole it would .seem that 
the depression which has ruled for many years has 
at length passed away, for production has shown 
little increase during the past year, while consump¬ 
tion, both at home and abroad, has materially 
increased. The lower duty rjcsulted in a considerable 
increase in the home demand in 1907. In their review 
of the year Messrs. Gow Wilson and Stanton point 


to the great expansion in the use of British teas 
abroad as one of the most remarkable features of the 
past two years. This ro.se from 129,884,230 lbs. 
in 1905 to 102,461,824 lbs. in 1906, and about 
171,500,000 lbs. in 1907. 'WTien it is remembered 
that in 1890 the total consumption of Indian and 
Ceylon teas abroad was only 14,001,132 lbs., the 
progress made is startling. The expansion is largely 
due to the energy with which these new maikets have 
been exploited. No industry has done so much to 
push its pioducts in foreign markets as Ceylon. 


MEETINGS OF THE SOCIETY. 

Ordinary Meetings. 

Wednesday evenings, at 8 o’clock :— 

E’f.kruary 12.—“ The Application of Science to 
Foundiy* Work.” By Robert Bt:cha\ax, Presi¬ 
dent, Staffordshire Iron and Steel Institute. H. 
Graham Harris, Membei of Council, will preside. 

Kehruakv 19.—“The Law of Treasure Trove.” 
By William M vrtin, M.A., LL.D. 

Ekbruarv 26.—“The Problem of Road Con¬ 
struction, w’lth a View to Present and Future Re¬ 
quirements.” By pRoi<, H. S. Hele-Shaw, LL.D., 
F.R.S., and Douglas Mackenzie. The Hon. 
RiuhakI) Cl ERF. Par.s(<ns will preside. 

MAk( H 4. — “ Modern Dairy Practice.” By 
Lot DON M. Douglas. 

March 11.—“The Use ol Reinforced Concrete 
in Engineering and Architectuial Construction in 
America.” By Ernest K. Matthews, F.R.S E., 
Assoc.M.Inst.C.E. 

March 18.—“Impressionist Painting: its (ienesis 
and Development.” By Wvni-ord Dtwhcrst, 
R.B.A 

March 25.—“Recent Impiovements in Decoia- 
tors’ Materials.” By A. S. Jennings. 

ApRII I.— “The Gramophone and the Mechanical 
Recording and Reproduction of Musical Sounds.” 
ByJ,< WELL X. REDDTE. 

Indian Sixaon. 

7'hursday afternoons, at 4.30 o’clock :— 

February 13.—“ The New * Imperial Gazetteer ot 
India.’ ” By Richard Burn, I.C.S. (To be read 
by William Foster.) The Right Hon. Sir 
AlI'REdC. Lvall, G.C.l.K., K.C.B., will preside 

March 12.—“ Progress of Native States during 
the past Forty Years.” By Sir David W. K. Barr, 
K.C.S.I., Vice-President of the Council of India. 

April 30.—“ Reminiscences of Indian Life.” By 
the Right Hon. Lord Lamington, G.C.M.G., 
G.C.I.E., late Governor of Bombay. 

M. 4 Y 21.—“The United lYovinces of Agra and 
Oudh.” By Sir James John Digges La Iouche, 
K.C»S.I., Member of the Council of India and late 
Lieutenant-Governor of the United Provinces. 
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Colonial Section. 

Tuesday afternoons, at 4.30 o’clock :— 

Febk'uary 25. — “ Irrigation in Egypt under 
British Direction.” By Sir Hanbury Brown, 
K.C.M.G. The Earl of Cromer, O.M., G.C.B., 
G.C.M.G., K.C.S.I., will preside. 

March 24.—“The Mineral Resources of Western 
Australia.’* By the Hon. C. H. Rason, Agent- 
General for Western Australia. 

April ;.~-“The Imperial Problem of Asiatic 
Immigration.” By Richard Jebb. 

Applied Art Section. 

Tuesday evening-s, at 8 o’clock :— 

February 18,—“ Banners in Pageantry.” By 
George W. Eve. Walter Crane, R.W.S., will 
preside. 

March 31. —“Enamel Portraits.” By Cyril 
Davenport, F.S.A. Sir Hubert von Herkomer, 
C.V.O., R.A., will preside. 

April 28.—“ Lace as a Modem Industry.” By 
Miss ISEMONGER. 

May 26.— 

Cantor Lectures. 

Monday evenings, at 8 o’clock :— 

Henry Hardinge Cunynghame, C.B., 
” The Theory and Practice of Clock Making.” 
Six Lectures. 

Lecture IV.— February 10.—Method of com¬ 
pensating pendulums for the expansion of the rod, 
the bob, and the temperature of the air—Barometric 
correction—Method of construction of pendulmn— 
The gridiron, the mercury, the zinc and steel, lever 
and other pendulums. 

Lecture V.— February i 7.—The pendulum con¬ 
tinued—Modes of suspension—Air-tight cases—The 
escapement—^Principle of the escapement; effect ot 
disturbances—The dead-beat escapement—Detached 
escapements and gravity escapements—The escape¬ 
ments of Mudge, Cummings, Blozam, and Denison. 

Lecture VI.— February 24.—The theory of 
escapements concluded—Teeth of wheels—The theory 
of epicycloidal teeth — Involute teeth — Lantern 
pinions—Electric clocks—Main divisions of electric 
clocks—Difficulties to be contended with—The clock 
of the future. 


Shaw Lectures on Industrial Hygiene. 
Friday evening at 8 o’clock:— 

February 28.—“The Removal of Dust and 
Fumes in Factories.” By John Scott Haldane, 
M.A., M.D., M.R.C.P. (Edin.), F.R.S. 


JI|S£TING8 FOR THE ENSUING WEEK. 

Monday, Fbd. lo...ROYAL SOCIETY OF-ARTS, John- 
^ street, Adelphi, W.C., 8 p.m. (Cantor Lecture.) 

Mr. Henry Hardinge Cunynghanie,,*'The Theory 
and Practice of Clock Making.” f Lecture IV.) 


Surveyors, 12, Cireat George-streot, S.W., 8 p.m. 
Messrs. H. ('olley Jirierloy and W. H. Christy 
Clay, “ 'The Railway Fires Act, 1905.” 
Geographical, University of London, Burlington-' 
gardens, W., 8^ p.m. Mr. Laurence Gomme, 
“ The Story of London Maps.*’ 

Medical, xi, Chandos-street, W., 8} p.m. 

London Institution, Finsbury-circus, E.C., 5 p.m. 
Dr. P. C. Mitchell, “ Ruminating Animals.'* 

Tuesda\. Feu. ii Astatic, 22, Albemarle-street, W., 4 p.m. 

Mr. F. E. Pargiter, “ The Nations of India at the 
Battle between the Pandavas and K.auravas." 
Royal Institution, Albemarle-street, W., 3 p.m. 
Prof. W. Stirling, “ Membranes : their Structures, 
I\es, and Produi ts.” (Leithre 1.) 

Civil Engineers, 25, Great George-street, S.W., 
8 p.m I. Mr. A. Alexander Low Dukie, “The 
Erection oi the Pwll-y-pant Viaduct on the Brecon 
and Merthyr Extension of the Harry Railway.'* 2. 
Prolessor T. Claxtun Fidler, “ Notes on the Erec¬ 
tion of Cantilever Bridges.” 

Anthropological, 3, Hanover-square, W., 8^ p.m. 
Colonial, Whitehall Rooms. Whitehall-place. .S.W., 

8 p 111. Mr. S S. Thr>rburti, “ Education and Good 
Citizen ship in India.** 

Pharmaceutic'al, 17, Bloorasbury-square, W.C., 8 
p.m. 

Wednesday, Feu. 12 . ROYAL SOCIETY OF ART.S. 

John-street, Adelphi, W.C., 8 p.ni. Mi. Robert 
Buchanan, “The Apphi ation of .Sciem e to 
Foundry Work.*’ 

Biblical Arcbruology, 37, Great Russel I-street, 
W.C., 4i p.m. 

.Sanitar> Institute, 74\, Margaret-street, W., 8p.m. 
Discussion on “ Kixer Pollution, with special Re¬ 
ference to the Hoard proposed by the Royal Cora- 
mis.sion,’' introduced by Sir William Ramsay. 
Japan Society, 20, Hanover-square. W., 8J p.m. 
Prof. E. Foxwell, “ Reminiscences of L^ifcadio 
Hearn.’’ 

Auctioneers* Institute, 34, Russell-square, W.C., 7j 
p.m. Mr. W. Gandy, “ Ceramics in Architecture 
and Dei oration.” 

Thursdav, Feb. 13 ROYAL SOCIE I Y OF ARTS, John- 
street, Adelphi, W.C., 4} p.m. (Indian Section.) 
Mr. Richard Burn, “ The Now ‘ Imperial Gazeteer 
of India.' ” (To be road by Mr. W. Foster.) 

Royal, Burlington-house, W., 4J P m. 

Antiquaries, Burlington-house, W., 8^ p.m. 

London Institution, Fintbury-circus. E.C., 6 p.m. 

Rev. Canon Bonham, “New^gate.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Major Martin Hume. “The Story of the Spanish 
Armada." (Lecture III.). 

Mathematical, 22, Albemarle-street, W., 5} p.m. 

Friday, Feb. 14.. Royal Institution, Albemafle-itreot, W., 

9 p.m. Dr. C. W. Saleeby, “Biology and 
History." 

Astxonomical, Burlington-house, 5 p.m. Annual 
Meeting. 

Junior Institute of Engineers (at the Rooms of the 
Architectural Association, Tufton-street, West¬ 
minster, S.W.), 8 p.m. Joint Meeting. Mr. P, J. 
Waldram, « Suggestions as to How the Architect 
and Engineer may Combine." 

Physical, Royal College of Science, South Ken¬ 
sington, S.W., 8 p.m. AnouAl Meeting. Presi- 
denPs Address. 

Saturday, x5.»>Hoya1 Institution, Albemaele - street, 
W., 3 p.m. Mr. S. Brintoo," The Art of Florence." 
{X^ecture I.). 
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All communications for the Society should he addressed to the Secretary, ^ohn^street, Adelphi, W»C, 


NOTICES. CANTOR LECTURES ON THE 

MICROSCOPE. 


NEXT WEEK. 

Monday, FEimrARV 17, 8 p.m. (Cantor 
Lecture.) H. H. CrNVNGHAME, C.B., ‘*The 
Theory and Practice of Clock Making.” (Lec¬ 
ture V.) 

Tuesday, Fehki ary 18, 8 p.m, (Applied 
Art Section.) GEOR(iE W. Kve, ** Banners 
in Pageantry.” ^ 

Wednesday, Fehruary 19, 8 p.m. (Ordi¬ 
nary Meeting.) WiELi.AM Martin, LL.D., 

The Law of Treasure Trove.” 

Further details of the Society’s meetings will 
be found at the end of this number; 


SHAW LECTURES. 

On Friday evening, 7th instant, Mr. 
William Htrion^ Chairman of the Joint 
Committee of Pottery Manufacturers of Cireat 
Britain, delivered the third Shaw Lecture on 
“ The Hygiene of the Pottery Trade.” 

The lecture will be printed in a future 
number of the JournaL 


CANTOR LECTURES. 

On Monday evening, loth instant, Mr. 
Henry Hardinge Ccnynghame, C.B., 
delivered the fourth lecture of his course on 
” The Theory and Practice of Clock Making.” 

The lectures w’ill be published in the Journal 
during the summer recess. 


INDIAN SECTION. 

Thursday afternoon, February 13th. The 
Right Hon. Sir Alfred C. Lyall, G.C.I.E., 
K.C.B., in the chair. Mr. Richard Burn’s 
paper, The New * Imperial Gazetteer of 
India,’ ” was read by Mr. William Foster. 


Mr. Conrad Beck’s Cantor Lectures, on 
“The Theory of the Microscope,” have been 
reprinted from the Journal, and the pamphlet 
(price one shilling) can be obtained on appli¬ 
cation to the Secretary, Royal Society of 
Arts, John-street. Adelphi, London, W.C. 

A full list of the Cantor Lectures, which 
have been published separately, and are still 
on sale, can be obtained on application. 


PROCEEDINGS OF THE SOCIETY. 


SHAW LECTURES ON INDUSTRIAL 
HYGIENE-II. 

LEAD AND PHOSPHORUS POISONING, 
WITH SPECIAL REFERENCE TO 
THE MANUFACTURE OF LUCIFER 
MATCHES. 

Bv Thomas Oliver, M.A., M.D., F.R.C.P., 

Ph>stc}an Royal Victoria Infirmarj', New castle*upon-'Ij'ne. 

Delivered on Friday evening, Dec, 13, 1907. 

The number of cases of industrial plumbism 
is still too large for public opinion to be satis¬ 
fied, or for members of Parliament and persons 
who have Industrial Reform at heart to feel that 
all has been done to check the ravages of lead. 
The Council of the Royal Society of Arts is to 
be congratulated in thus endeavouring through 
this course of lectures to arouse interest in the 
subject of Industrial Hygiene, ana by diffusing 
information, thereby to promote indirect 
the health of the workers. It is only proper 
that Great Britain, which was the pioneer of 
factory legislation, should not be behind other 
countries in Industrial Hygiene. 

The subject assigned to me to-night is 
“ Lead and Phosphorus Poisoning, with 
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special reference to the manufacture of Lucifer 
Matches.’* As Mr. William Burton, the well- 
known chemist and tile manufacturer, is to 
lecture on Pottery, I will not deal with the 
subject of lead poisoning in pottery workers. 

Lead mining in Great Britain is no longer 
the prosperous industry it used to be. It is 
an old industry, for it goes back to the date of 
the Roman occupation of the country. British 
ore is poor in silver compared with the ores 
brought from Spain and Greece, or with that 
which IS found at the Broken Hill mines in 
Australia. It pays the owners of rich ores to 
extract the silver and sell the lead as a by¬ 
product. Partly in consequence of this, and 
of the financial losses incidental to working 
lead mines in recent years in this country, also 
owing to the fact that no deleterious gases are 
given off by the rock, the ventilation of lead 
mines has never been so w’ell attended to as 
that of coal mines. 

Lead miners lead a hard life, especially in 
the North of England. They are a thrifty and 
a frugal class of men. The lead mines in the 
dales of Durham are in rather inaccessible 
parts of the country where house accommoda¬ 
tion is frequently scanty. As a consequence 
the men have often long distances to travel to 
and from their work, and in the winter months 
are much exposed to the cold winds that 
sweep down the dales. Close to the mine 
shaft, in some places, barracks have been 
erected where the men live for five days in the 
week, but the sleeping rooms are overcrowded 
and ill-ventilated, and to this circumstance, as 
well as to exposure to cold, is to be attributed 
the high death-rate from phthisis and res¬ 
piratory diseases of lead miners. The w'ork 
in the lead mine, too, is fatiguing. ’ Entrance 
into the mine is usually effected by descending 
12-16 ladders, and as there is no system of 
through ventilation in the mine, the air in the 

workings ** is polluted by the smoke from the 
candles and the gunpowder used as an ex¬ 
plosive, also by the respiratory products given 
off by the workmen themselves. It is after a 
day's work under conditions such as these, 
that the miners, heated and tired, are obliged 
in order to get out of the mine to lift themselves 
up i2-i6 ladders, and betake themselves to 
the poisoned rooms of a barracks, or undertake 
a long walk home across exposed moorland 
country. The lead miner of Great Britain does 
not suffer from plumbism, but he is liable to 
rheumatUm, pulmonary tuberculosis, and to a 
"^(brm of lung disease caused by the inhalation 
bf dust, and known as pneumoconiosis. 


So far as the lead workers are concerned, it is 
with the smelting of the ore that the risk of 
saturnine poisoning commences. Many of the 
lead smelting works are situated in the country. 
From the furnaces there are flues to carry 
away the fumes. Frequently these flues are 
chambers of considerable height, and they 
may be half a mile or more in length. A tall 
chimney on an adjoining hill will in all proba¬ 
bility be found to be the exit for the fume from 
the smelting works. From one ton of lead ore 
there may be given off as much as 130 lbs. of 
lead in the form of fume. The fume contains 
lead in the form of sulphate and oxide, and 
most of this is deposited in the flues ; hence 
the necessity for the great length of these 
chambers. The fume which escapes from the 
tall chimneys already mentioned has frequently 
caused poisoning of cattle that have grazed 
upon the pasture in the neighbourhood of 
lead-smelting works, a circumstance which 
has entailed a^heavy expense upon manu¬ 
facturers in Durham, Leadhills in Scotland, 
and Bleiberg in Belgium, owing to their 
having been obliged to pay damages to the 
farmers for the loss of their stock. In order 
to recover the large amount of lead deposited 
from the fume in the flues, the conduits have to 
be entered periodically by men and cleaned. 
This is a dangerous occupation, for by the 
time men have been in the flues an hour or 
two they often come out ill, suffering from 
severe headache and vomiting. It is unde¬ 
sirable that men should be allowed to remain in 
these chambers for longer than two hours at a 
stretch. They ought also to wear respirators. 

At this Austrian lead-smelting works near 
Gailitz, which I show in the lantern slide upon 
the screen, the smelting of the ore is done 
upon an American hearth by what is known 
as the Rossi system, and there is no destruc¬ 
tion to either vegetable or animal life in the 
neighbourhood. Ihe ore and charcoal are 
placed together in the hearths. The ore con¬ 
tains 73 per cent, of lead, and of this 63 per 
cent, is recovered at once as pure metallic 
lead; 7*5 per cent, leaves the furnace as fume, 
of which 3 ‘7 per cent, is captured by forcing 
the fume through water and a series of bent 
tubes and chambers. The hearth is open all 
round, and is not, as in* British smelting shops, 
bmit close into the wall. Unlike the English 
smelting furnaces, the Austrian have two 
concentric hoods, and by this means the 
furnace-men are protected from down-cast 
fume, and, therefore, 40 not suffer from lead 
poisoning. 
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At other works in Austria, which I also 
show upon the screen, considerable quantity 
of fume escapes into the air and, as a conse¬ 
quence, vegetation in the neighbourhood is 
destroyed and no domestic animal can live 
near the factory. The dust taken from almost 
any part of this factory contains a large quan¬ 
tity of lead. Owners of British works might 
study with advantage the methods of smelting 
the lead ore which prevails in Austria. 

The manufacture of white lead is regarded 
as one of the most dangerous of occupations. 
Although an old and a comparatively slow 
method, the manufacture of white lead by the 
Dutch process has not been surpassed. The 
first stage consists in making up the “ blue 
beds.” Upon the floor of a large chamber, 
one side of which is completely open, tan is 
strewn, and upon the tan are placed rows 
of earthenware jars containing a small 
quantity of weak acetic acid. Thin strips 
of metallic lead are laid upon the open 
mouths of the pots and over both are laid 
thin planks of wood. Tan is strewn upon 
the planks of wood, and upon these are 
placed another scries of pots and strips of 
metallic lead, which in turn are also covered 
over by planks of wood. In this way tier after 
tier is reared until the ceiling is almost 
reached, when the open side of the chamber 
is closed by wooden planks or doors. The 
chamber is kept closed for 13 or 14 weeks. 
The acetic acid as it evaporates acts upon the 
metallic lead, and converts some of it into 
the soluble acetate ; but as the temperature 
in the “ blue bed ” rises owing to fermentation, 
carbonic acid is given off, which, acting upon 
the lead acetate, converts it into the carbonate, 
or the white lead of commerce. When, after 
14 weeks, sufficient conversion is supposed to 
have taken place, the doors are opened, and 
the chambers, no longer called blue beds” 
but white beds,” are entered by the work¬ 
people, the planks and tan are removed, and 
the white lead is found as an incrustation upon 
the remains of the strips of metallic lead. 
Formerly women were employed in the white 
beds to strip off the white lead, but as the 
work is dusty, and therefore dangerous, 
women’s labour in this particular department 
has been interdicted by the Home Office. Men 
only are now allowed to empty the white beds. 
To keep down dust, it is absolutely necessary 
to have water spraying. I'he lead carbonate 
is taken from the white beds to the wash-tubs, 
where it is washed and crushed so as to form a 
pulp. Jars are filled with this pulp, and taken 


to the stoves. The stoves are chambers which 
contain numerous shelves, and upon these 
shelves the jars are placed. When the stoves 
have been filled, the iron doors are closed, and 
kept closed for two days, during which they 
are heated to a temperature not less than 70® C. 
When the white lead has been sufficiently 
dried, the stoves are entered; the jars are 
taken down, and carried to the grinding sheds 
and emptied there. Here the dried product is 
ground and packed into barrels, to be sold as 

white lead,” or it is mixed with oil to 
form paint. The emptying of the stoves is 
also a process that is dangerous to health. I 
have known young women work only a few 
weeks in the stoves when they became the 
victims of lead poisoning, to which some of 
them succumbed. This, too, is one of the 
departments of a white lead factory in ^hich 
women are by Home Office regulations not 
allowed to work. Before workmen are per¬ 
mitted to enter the stoves for the purpose of 
removing the dried white lead, the doors must 
be opened for a few hours previously, ano the 
temperature allowed to fall. The men, too, 
should be made aware of the dangerous nature 
of the work and informed of the necessity of 
creating as little dust as possible. Mechanical 
stoves should be introduced. It is dust which 
is the dangerous element, hence the desir¬ 
ability of laying it w’herever possible, or of 
removing it, as in the packing department, by 
means of tightly-fitting hoods placed over the 
barrels, or by conducting the packing in closed 
chambers. 

Since dust is the enemy to be avoided, all 
white paint in this country might quite well be 
made by the Besan^on method. A few years 
ago I had the opportunity of visiting the white 
lead works of Messrs. Expert Besan^on et Cie, 
Paris, and there I found that the white lead 
was taken direct from the ‘‘white beds” to 
the mills and crushed under water. The pulp 
as it escaped travelled on through a series of 
rollers, being continually washed by the way. 
At a certain point oil was added, and as the 
compound still travelled on through other 
rollers, more and more oil being added, so 
that ultimately the water was replaced by the 
oil, there escaped from the last roller, practi¬ 
cally speaking, finished white paint, for it 
contained the merest trace of moisture. There 
is no dust raised in the process, and there is 
no handling of dry material. The rollers are 
self-feeding, and the mixing with oil is done 
automatically. The consequence is that there 
is no illness among the men. 
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Red lead is made by melting metallic lead 
in an oven in the presence of air. Through 
the open door of the oven, men with long iron 
implements keep raking up the molten mass so 
as to bring it into contact with the oxygen of 
the air. By degrees, the metal is converted 
into red lead. It takes about seven to eight 
hours for the conversion to be complete. The 
workmen are exposed to the fumes escaping 
when the doors of the oven are opened. For this 
reason, the mouth of the oven should be hooded, 
so as to carry away the fume, and the men 
should stand back a considerable distance. 
Two per cent, of the cases of lead poisoning 
notified to the Home Office, occur in red lead 
workers. Alcoholic intemperance predisposes 
the men to plumbism. 

It is hardly expected that in a lecture like 
this I should take up your time with a detailed 
description of the symptoms of lead poison¬ 
ing. One of the earliest signs that a person 
is going under the influence of lead is pallor of 
the face. A degree of bloodlessness with 
swarthiness is established, and with this there 
is a loss of the normal expression. The blood 
becomes pale and poor in red corpuscles. 
Sooner or later colic is by most patients expe¬ 
rienced. The abdominal pain is occasionally 
extremely severe ; the patient writhes in agony. 
Usually accompanying the colic there is con¬ 
stipation, but this is not the cause of the colic, 
as some writers assert, for in some instances I 
have found diarrhoea ; also in others that move¬ 
ment of the bowels by aperients does not 
always relieve the pain. When the pain is 
severe, relief may be obtained by warm 
applications to the abdomen, or by a warm 
bath. Sometimes the colic may be so severe 
as to require the administration of mor¬ 
phia hypodermically. After the attacks 
of colic or w'ithout them, the patient be¬ 
comes paralysed in his hands and wrists. 
The hands fell helplessly by the side of the 
body. This constitutes what is known as 
** wrist drop.” So completely paralysed is 
the individual that in many cases he can 
neither feed nor dress himself. .He lies like a 
log in bed, unable to do anything for himself. 
This is the commonest form of lead paralysis, 
but occasionally the muscles of the shoulders, 
and those of the feet and legs are affected, so too 
those of the trunk. Lead paralysis differs from 
that caused by arsenic and by alcohol, in so 
far as in the latter it is the feet;.,that are usually 
affected—constituting ” ankle, drop,” as op¬ 
posed to the “ wrist drbp,^' of plumbism. The 
worst Effects of lead are seen in the nervous 


system. When young women were allowed to 
work in the white lead w’orks, occasionally one 
of them would come home after a day’s work 
in a condition of over-excitement bordering 
upon hysteria. She would laugh or cry with¬ 
out any apparent cause, be excited and 
nervous, and complain of severe headache. 
Within tw^o days, the patient who had 
exhibited these symptoms would probably 
be dead, for with or without fhis toxic hysteria, 
which generally masks a deeper implication 
of the nerve centres, convulsions would come 
on, and proceed to coma, from which the 
patient might never rally. In cases where con¬ 
sciousness was regained, it was often attended 
by blindness which might, or might not, be per¬ 
manent. Ten years ago it was not uncommon 
to find, in the w’orkhouse hospitals, compara¬ 
tively young women rendered blind for life by 
lead. The brain ” form of lead poisoning, I 
have just alluded to, is what is known as 
** saturnine encephalopathy.” After death, 
lead is found in the brain and other internal 
organs. 

Serious as the effects of lead often are 
upon individual persons, they are most disas¬ 
trous upon the life of a community. There 
is in one sense a national side to this ques¬ 
tion of plumbism, for lead exercises a blight¬ 
ing influence upon motherhood. When women 
were allowed to work in white lead factories, 
I found that, if they were pregnant, they hardly 
ever went to the end of term—they miscarried 
—or, if they went to the end of pregnancy, 
the child was either stillborn, or died shortly 
after birth in convulsions. It w^as this cir¬ 
cumstance and the greater predisposition of 
the female sex to plumbism that led me to 
recommend the abolition of women’s labour 
in the dangerous departments of w^hite lead 
factories. My recommendations were severely 
criticised at the time by employers on the 
ground that any interference of such a kind as 
I bad proposed would, by the compulsory 
employment of male labour, increase the cost 
of production and ruin the trade. To-day white 
lead manufacturers have in many instances 
expressed their gratitude to me for having 
helped to make the industry more healthy, 
and for having removed from this trade female 
workers. The women were more frequently ill 
than the men, and their illness was often of a 
more serious nature. 

Lead gains an entrance into the human 
body through the alimentary canal, the 
respiratory organs, and the skin, hence 
the necessity of washing the hands before 
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eating, of keeping down dust in the works 
as far as possible, and of attention on 
the part of workers to details of personal 
cleanliness. 

There is one point that is deserving of 
notice, and that is how long can lead lie 
latent in the system without giving rise to 
symptoms ? I have recently had a married 
woman, aged ^6, under my care in the Royal 
Infirmary, Newcastlempon-Tyne. She was 
admitted on account of double vision, paralysis 
of the muscles of one eyeball, and severe head¬ 
ache. I recognised her as an old white lead 
worker, who had been under my care in the 
infirmary seventeen years previously, suffering 
from colic, blindness, and paralysis. After 
recovery from a severe illness she did not 
return to the lead works. She married and 
became the mother of several children. 
Neither she herself, her husband, nor children 
have been since then brought into contact 
with lead. Her own health has been ex¬ 
cellent, for during the last seventeen years she 
has never required a doctor, except at her 
confinements. As I could find no cause for 
the double vision and paralysis of ocular 
muscles, alcohol and syphilis being readily 
excluded, 1 thought that the case might be, 
notwithstanding the long distance of time 
since which she had suffered from lead poison¬ 
ing, one of plumbism, and on sending her 
urine to the Professor of Chemistry at Armstrong 
College for analysis. Dr, Bedson reported to 
me that the urine contained lead. It would 
appear, therefore, as if, although the patient 
had recovered from the old attack, a certain 
amount of lead must have been lying dormant, 
and stored up in her system, and that some 
change had occurred in her metabolism 
whereby the lead was re-dissolved, gained 
fresh entrance into the bloo i, and again set 
up poisoning. This circumstance is interest¬ 
ing from the point of view of the Workmen’s 
Compensation Act. 

SURSIITI TE.S FOR WHITE LEAD. 

This is a subject to which the Society of 
Arts, years ago, gave thoughtful consideration, 
and the fact that I am lecturing here to-night 
on ‘Lead Poisoning'’ is a proof that the 
Society's interest in the matter has not 
entirely waned. Since the largest amount 
of white lead manufactured is used for making 
paint, and painters as a class have suffered 
severely and often fatally from plumbism, the 
question has frequently been debated as to 
whether it is not possible to find a substitute 


for white lead—some substance that would 
give equally as good covering power, be 
resistant to the action of the weather, mix well 
with oil, be not more expensive, and be harm¬ 
less to those who use it. Zinc white has 
been recommended. When I was a member 
of the White Lead Committee of the Home 
Ofi&ce, the substitution of oxide of zinc for 
lead carbonate was carefully enquired into 
by the Committee, and a considerable 
amount of evidence %vas taken from paint 
manufacturers, master painters, and w'orking 
painters, the trend of which was to show 
that for internal decorative purposes zinc 
white answered remarkably well, but that 
for outside work no paint answered so well 
as that made from white lead. In France 
the replacement of white lead by zinc white 
has been much discussed in the Chamber 
of Deputies. Bill after Bill has been carried 
through this Chamber in favour of zinc white 
for all painting purposes, inside and outside, 
but the Senate has always thrown back the 
Bill. The dispute has become a national 
que^tion. As far back as 1835, Leclaire 
demonstrated the harmlessness of zinc and 
its capability of replacing lead carbonate in 
the painting of buildings, but the suggestion 
itself is of even earlier date than this, for it 
was Guyton Morveau, the distinguished rival 
of Lavoisier, who first made it. Our Gallic 
neighbours are at present experiencing w'hat a 
difficult thing it is for a legislative body to 
interfere with the customs of an old established 
trade and to alter the opinions of a people. 
The greatest argument in favour of zinc w'hite 
is its harmlessness compared w’ith lead car¬ 
bonate. The arousal of public opinion across 
the Channel has done good, since it has 
already made those who manufacture and those 
w'ho use white lead much more careful in the 
manipulation of it. The debate in the French 
Legislature drags on from year to year, but 
until now social customs, economic reasons, 
and business interests have prevented the 
passing into law of the compulsory prohibition 
of w hite lead in house painting. 

Preventive Measures. 

The regulations issued by the Home Office 
are equal, if not superior, to those issued by the 
labour department of any other country. The 
main thing is to insist upon the regulations 
being carried out. Medical inspection of lead 
workers at short but regular interv;^ls, writh 
power of suspension, is of great importance 
in the prevention of industrial lead poisoning. 
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Workers frequently absent themselves so as to 
shirk the examination. Casual labour should 
b^ discouraged as much as possible. Alter¬ 
nation of employment in the works is most 
desirable. As the principal enemy is dust, 
wet methods should be substituted, so far as is 
practicable, for dry, and the ventilation of the 
various departments should be as free at 
possible. Measures, too, should be taken to 
remove all fume.. The workers themselves 
must be careful not to create dust, they should 
take no food into the factory, chew no tobacco 
therein, and never eat without washing the 
hands. Warm baths, at least once a week, 
ought to be taken. A special suit of clothes 
or overalls should be worn in the factory, and 
washed once a week, The men should be 
told of the dangers and disadvantages of the 
intemperate use of alcohol, and encouraged 
to adopt abstinence. 

When symptoms of lead poisoning develop, 
the workman ought to consult a doctor. Al¬ 
though no absolute reliance can be placed 
upon the preventive influence of the acid 
drinks formerly much in use in white lead 
works it is, on the whole, a good thing for the 
workman to take Epsom salts occasionally in 
the morning, or one or two of the sulphur 
lozenges, which Sir Alfred Garrod introduced. 
Sulphur is a preventive to some extent. Men 
ought to breakfast before going to work. For 
lead colic and paralysis, medical advice must 
be taken. The removal of lead from the 
system by means of electricity is now known 
to be possible of accomplishment. 

Phosphori^s and Lucifer Match 
Manufacture. 

There are two kinds of phosphorus:—(i) 
The white or yellow, discovered by Brandt, of 
Hamburg in 1609, and (2) the red discovered 
by Schroter of Vienna in 1845. It is the white 
or yellow phosphorus that is the dangerous 
substance. From it, until recently, all the 
•ordinary or strike anywhere matches were 
made. Yellow phosphorus has to be kept in 
water as it is extremely inflammable. It is 
also extremely poisonous. The red or amor¬ 
phous phosphorus can be handled with im¬ 
punity. It does not ignite when rubbed on 
a rough or smooth surface unless under un¬ 
usual circumstances. Red phosphorus is non¬ 
volatile, and is, comparatively speaking, non- 
poisonous. One to three grains of yellow 
phosphorus will cause death, but fairly large 
4oses of red phosphorus can be taken without 
any serious consequences. It is from the red 


phosphorus that the Swedish or safety matches 
are made. 

The manufacture of lucifer matches is fin 
important industry. In the 22 match works 
in Great Britain there were recently employed 
4,000 persons, of whom three-fourths were 
females. Ten years ago public interest was 
aroused through the publication in the Press 
of the death of a lucifer m^ch maker, and 
the announcement ii* the daily papers of 
several other workers being ill from a diseased 
condition of the jaw-bone, known as phos¬ 
phorus necrosis*^ or ** phossy jaw.’^ These 
circumstances created for the industry an 
unenviable notoriety, and led the Home Office 
to appoint a small committee, composed of 
Professor T. Thorpe, of the Ciovernment 
Laboratory, and myself, in conjunction with 
- Dr. Geo. Cunningham, to enquire into the 
subject and to report upon the dangers inci¬ 
dental to the use of white phosphorus and 
the practicability of discontinuing the use of 
white or yellow phosphorus. The result of 
that enquiry was published as a Blue-book. 

The malady of the lucifer match maker that 
is dreaded most of all, is “ phosphorus necro¬ 
sis"—a localised inflammation of the jaw¬ 
bones, which is extremely painful in its incep¬ 
tion, requiring the removal of one or two 
teeth, followed by slow suppuration of the 
bone, and ultimately by the throwing off of 
the diseased bone as a sequostrum in many 
cases. The separation of the bone is a slow 
process, often requiring months or years, and 
during all this period, pus keeps trickling into 
the mouth, mixing with the food, and being 
swallowed along with it. The purulent dis¬ 
charge may descend the jcsophagus and 
interfere with digestion, or enter the trachea 
and induce broncho-pneumonia. When the 
disease affects the upper jaw, it may by 
extension reach the base of the skull and set 
up septic meningitis, which is invariably 
fatal. 

French physicians describe a form of con¬ 
stitutional disturbance met with in lucifer 
match makers to which the term phos- 
phorisme " has been applied. The malady 
which is accompanied by anaemia and the 
presence of albumen in the urine, by dys¬ 
pepsia, the exhalation of a garlicky odour in 
the breath, and by a tendency to bronchitis, Is 
practically unknown in this country. 

Another malady to which lucifer match 
'makers is liable, especially dippers, is fracture 
of the long bones. The fragility of the bones 
is such that in lifting the leg from the road- 
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way on to the pavement the thighbone some¬ 
times snaps in two. Or. Kocher, of Berne, 
states that fracture of the long bones occurred 
under such easy circumstances as those 
already detailed, five times in the same indi¬ 
vidual. Usually the patient has previously 
been the subject of phosphorus necrosis of 
the jaw. 

Orioin 01^ THE Lucifer Match. 

The origin of the lucifer match is shrouded 
in obscurity. Like many other discoveries, 
several inventors were working in the same 
direction at the same time. It has been 
claimed that Stockton-on-Tees is the origin 
of the manufacture. On the other hand, 
Stephen Romer, a merchant in Vienna, is 
credited with having made the first matches, 
while others award the honour to France. 
There is not the least doubt that it was 
in Austria that the manufacture of matches 
was first carried out on a large scale. 
Vienna, for a considerable period, w'as the 
principal centre of the match industry in 
Europe. Jn 1831, Charles Sauria, a medical 
student of the College at Arc, in Ddle, demon¬ 
strated that matches could be made from a 
mixture of phosphorus, sulphur, and potassium 
chlorate. Sauria, w’ho was a poor man, con¬ 
fided the secret to his teacher of physics, Pro¬ 
fessor Xicolet, who conveyed the information 
to Kammcrer, of Wurtemberg, and he it w’as 
who started the first match works in Germany. 

That is the story of the manufacture of lucifer 
matches as it affects Austria, Germany and 
France, but at an earlier date even than 
1831 lucifer matches were being made and sold 
by John Walker, a chemist and druggist in 
Stockton-on-Tees. Walker, who was the son 
of a local grocer, studied chemistry. In April, 
1827, he was making and selling matches fifty 
for one shilling. Two years afterwards, Mr. 
(subsequently Sir) Isaac Holden, M.P., w'ithout 
any knowledge of Walker’s discovery, invented 
lucifer matches. To this country after all, and 
not to Austria, belongs the honour of this 
discovery. The boon conferred upon mankind 
by John Walker of Stockton-on-Tees can 
scarcely bo calculated. 

Time will hardly permit of my doing more 
than making the briefest mention of the 
sesquisulphide of phosphorus lucifer. W'^hen 
invited by the Home Office to inspect match 
works at home and abroad, 1 visited works 
in France, Belgium, Sweden, and Prussia. 
At that time, France, like Great Britain, was 
trying to find a non^poisonous substitute for 


yellow phosphorus. I was present at Pantin- 
Aubervilliers, near Paris, w'hen many of the 
experiments w’ere being made. France ulti¬ 
mately solved the problem, for in the matches 
made by sesquisulphide of phosphorus we 
have lucifers that are non-poisonous, which 
strike anywhere, and the manufacture of which 
is unattended by risks to the health of the 
workers. 

Another new form of red phosphorus has 
been invented from which matches can be 
produced that will strike anywhere, but time 
prevents me from making more than briefest 
mention of the compound. 

The Chairman (Mr. H. H. Cunyngbame) pro¬ 
posed a vote of thanks to Dr. (.)livei for his 
interesting lecture, which was carried unanimously. 


TENTH ORDINARY MEETING. 

Wednesday, February 12th, 1908 ; Hknrv 
Graham Harris, M.Inst.C.E., Member of 
the Council of the Society, in the chair. 

The following candidates were proposed for 
election as members of the Society :— 

Devare, Harischandra Keroba, Lady Jams»tjee-road, 
Dadar, Bombay, India. 

Hayne, Frederick William, 17, Comw'all-gardens, 
S.W. 

Hughes, M. J., Warri, Southern Nigeria, West 
Africa. 

Luard, Captain C. E., 20, Elm-tree-road, St, 

John’s-wood, N.W, 

McKinney, Hugh Giffen, M.R.C.S., Xafada, 
Northern Nigeria, West Africa. 

Maxw’ell-Lefroy, Evelyn, Coromandel P.O., Southern 
India. 

Powles, Henry JI. P., 90, Oakley-street, Chelsea, 
S.W. 

Tickner, Thomas Francis, F.R.I.B.A., High-street- 
chambers, Coventry, and Stoke-green, Coventry, 

The following candidates w'ere balloted for 
and duly elected members of the Society:— 

Chowdhury, Manmatha Nath Ray, 18, Rawdon- 
street, Calcutta, and Santosh, District Mymensingh, 
India. 

Matthews, Ernest Romney, F.R.S.E. A.M.Inst.C.E., 
F.G.S., Bridlington, Yorks. 

Maung, Maung, 40, Phongyi-street, Rangoon, Burma. 
Notley, Charles K., Honolulu, Territory of Hawaii, 
Shepherd, James Whaley, A.M.l.Mech.E., care of 
The Carnatic Mills Co., Ltd., Madras, India. 

The paper read w^as:— 
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THE APPLICATION OF SCIENCE TO 
FOUNDRY WORK. 

By Robert Buchanan. 

The founding* of metals—that is, the forma¬ 
tion of moulds made of refractory materials 
into which molten metal is poured—is not 
only a very ancient art, but it is of enormous 
importance to-day. 

The ancients made castings of gold, silver, 
and bronze, all metals having comparatively 
low melting points. Their fuel and furnaces 
were ii|adequate to produce temperatures 
sufficient to liquefy the steel and wrought iron 
they made. These have been liquefied within 
a very recent period of time. The making of 
wrought iron and steel, and the casting of 
articles of bronze, were antecedent to the 
making of articles of cast iron by many 
hundreds of years. Some things the ancient 
worker in bronze had in common with the 
modem worker in cast iron. These are sand, 
clay, and straw, symbols of instability in all 
ages, and his principal care was the provision of 
suitable means of escape for still more unstable 
gases. 

Were it not that wonderful things cease to 
cause wonder if they often recur, one would 
not cease to wonder at the fact that molten 
metals of high temperature and great fluidity 
may be confined within the well-defined limits 
of a mould through which gases pass freely. 
In certain cases the permeability of the mould 
by gases has to be so easy that if one cares to 
do so he may test the permeability by applying 
his mouth to the mould, causing his breath to 
penetrate it. This applies particularly to that 
part of a mould called a core,” and is often 
used as a test; yet such a core will refuse the 
penetration of molten iron. It may be noted 
here that this matter of penetrability of moulds 
by metals varies very considerably. I do not 
refer simply to the distance a molten metal 
will penetrate into a crack in the mould, but 
rather into the apparently solid surface of the 
mould. Lead penetrates more than brass, 
and brass more than iron. This penetrability 
is not a question of temperature, as the lead 
has the lowest melting point of the three and 
iron the highest. Probably the specific gravity 
of each metal has au effect upon penetrability 
of the mould, though objection may be made 
that the matter of specific gravity does not 
wholly supply the reason for greater or less 
penetrability. 

Moulds for cast iron are of three kinds, if we 
exclude metal moulds for the production of 


chilled castings ; and composite moulds, partly 
metal and partly sand, in which are made 
castings hard in parts and soft in parts. Rojls 
for use in iron and steel rolling mills are 
examples of castings produced in composite 
moulds of iron and sand. The hard, close- 
grained body of the roll is produced by the 
•chilling effect of the iron mould, that is, the 
rapid abstraction of the heat from the molten 
iron. The softer neck of the roll is obtained 
by the slower cooling due to the slower absorp¬ 
tion of heat by the sand mould at that part. 

Excluding these, three kinds of moulds are 
used as stated. These are green-sand, dry- 
sand, and loam moulds. Clay is the material 
which in each of these forms the **bond,” and 
the permissible quantity of clay is greatest in 
loam moulds and least in green-sand moulds. 

Cores are mostly made from mixtures of 
sand and clay-water, but they are also made 
from mixtures of sand and resin, sand and 
dextrine, or ** gum,” sand and linseed oil. 
sand and flour, sand and molasses, or treacle; 
but the three last named mixtures are not 
much used in Great Britain. 

The sand used with these latter substances 
as a bonding material is usually ‘‘sharp” 
sand—that is, sand practically free from clay, 
and thus has no cohesion of its own. Sand 
from the foundry floor, or burnt sand, or a 
mixture of these, is also used for this purpose. 
The advantages of using mixtures of this kind 
are as follows : —The cores are very hard when 
dried, and stand handling without chipping. 
They leave a good skin on the casting where 
the metal touches the core. They facilitate 
the easy fettling or dressing of castings con¬ 
taining them. Owing to the bonding material 
being driven off in the form of gas by the heat 
of the metal run into the mould, only the non- 
cohesive sand remains, and that is removed 
with very little trouble. In short, with these 
mixtures cohesion lasts as long as required, 
and ceases a short time after the metal 
surrounds the core, when cohesion is neither 
necessary nor desirable. 

Green-sand moulds are so called because 
they are cast “green,” that is, they are not 
dried previous to being cast. Dry-sand 
moulds are made from mixtures of sand which 
contain more clay than in the case of green¬ 
sand moulds, and a freer use of water is 
permissible without risk of defective castings, 
seeing the moisture is all evaporated by drying 
the mould in an oven. Thus during casting 
provision has not to be made for the passage 
through the mould of steam and water vapour# 
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as is necessary with green - sand moulds. 
Dry-sand moulds are more costly than green¬ 
sand, and are used when large quantities 
of metal have to be run into the mould, 
and exact contour of casting and conformity 
to the form of the model necessary. This 
exactness is possible owing to the mould 
being made hard and perfectly rigid as a 
result of the drying. Foundry men often 
confound hardness with impermeability to 
the passage of gases through the mould. 
There is no necessary connection between 
hardness and impermeability by gases, and 
dry-sand and loam moulds are examples of 
hardness and permeability. In green-sand 
moulds, hardness and defective permeability 
by gases go together, as the mould has not 
only to allow free passage to the carbon 
monoxide generated by the heat of the molten 
iron, but has also to allow free passage for 
large volumes of steam and water vapour. 

Loam moulds are employed when it is 
desired to obtain the casting with a mini¬ 
mum of cost for pattern-making. The mate¬ 
rials for the mould consist principally of soft 
red bricks, with loam, a mixture of sharp 
sand and clay, as the binding materials. The 
loam is used of a similar consistency to that of 
the mortar used by a builder, and soft bricks 
are used in preference to hard, as they absorb 
moisture more readily, and thus admit of faster 
work being done. The loam also adheres 
better to soft bricks. As the clay in combina¬ 
tion with the sand has lowered the fusion 
point of the mixture, care has to be taken that 
the iron does not form a silicate by fusing the 
mixture of sand and clay at all points of con¬ 
tact. Fusion of the sand is prevented by 
interposing betwixt the metal and the sand a 
coating of carbon. Carbon is absolutely in¬ 
fusible. In the case of green-sand moulds, a 
quantity of coal-dust made from bituminous 
coal is mixed with the sand. The hydro¬ 
carbons generated by the heat of the metal 
are absorbed by the surface of the casting, and 
give it the beautiful blue or greyish* blue 
colour desired in castings^of best finish. With 
the South Staffordshire moulding sand this 
effect can be obtained without the surface 
coating of carbon and by means of the coal- 
dust alone mixed in the sand. This shows that 
South Staffordshire moulding sand has a high 
fusing point. 1 experimented with the object 
of ascertaining what it was that gave cast¬ 
ings their particular colour of skin, and proved 
that the hydro-carbons from bituminous coal- 
dust gave the results desired in green-sand 


castings. I prepared two highly - polished 
pieces of iron, placed each on the top of 
a small clay crucible, and set each small 
crucible in a larger crucible, luting on the lid 
of the ULrge crucible. In one small crucible 
was bituminous coal-dust, in the other anthra¬ 
cite coal-dust. The pieces of iron were not in 
contact with the coal-dust. The crucibles 
were fired in a muffle for 12 hours, with the 
result that the piece of iron over the anthracite 
showed no change; the other piece of iron 
showed the desired colour characteristics. 

The carbon used to face the surface of 
green-sand moulds is wood charcoal made 
from one of the heavier woods, such as 
oak. In dry-sand and loam moulds, no coal- 
dust is used, and as the moulds are subjected 
to drying at a high temperature, the use of 
charcoal for the surface is not permissible. 


The carbon used for these 

is that obtained 

from’gas retorts, 

, ofttimes with an 

admixture 

of plumbago or ‘' 

‘ black-lead.” 


Moulding Sands.* 
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Erith. 
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Oxide of iron ... 
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Lime . 
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99*60 

Clayey matter 
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movable by washing 4*70 , 

— 

.. 4-90 


Coal-Dust i^or Moulds. 
Sample dried at 100" C. 

PtT cent. 


Sulphur. 0*973 

Ash . 10*470 

Hydro-carbons . 33‘7ho 

Fixed Carbon . 54*797 


100*000 

Moisture as received 6*05 per cent. 
Melting the Ikon. 

A few foundries engaged in the production 
of special castings, such as rolls for rolling 
mills, use the reverberatory or air furnace,’* 
but probably over ninety-nine per cent, of the 
castings produced in this country ^re cast from 
iron melted in the cupola furnace. In the 
“ air furnace ” only one quality of iron may 
be melted at one time, but with the cupola one 
may melt three or four qualities during an 
afternoon. In its simplest form, as seen 


Buchanan, ** Engmeer^iog Magazine,** Feb. 1903. 











JOURNAL OF THE ROYAL SOCIETY OF ARTS. Febrnury X4. 


320 

in many foundries to-day, the cupola is 
almost exactly the same furnace, so far as 
general arrangements are concerned, as that 
in which cast iron was first produced, or 
at least noticed, historically, about the 
beginning of the fifteenth century. At that 
time charcoal was the fuel employed. Now 
coke is invariably used, the coking of coal 
being first publicly accomplished about the 
year 1768 by Abraham Darby, of Coalbrook- 
dale. There is, however, reason to believe 
that the coking of coal and the successful 
smelting of iron with it was accomplished by 
Dudley about the year 1621, but being used 
as a ** secret’* process, the secret died with 
him. 

The cupola in its simplest form is a vertical 
cylinder lined with fire bricks, it has two or 
more openings for the entrance of the blast, 
an opening near the top through which the 
iron, coke, and limestone are charged, and a 
small hole about i inch in diameter at the 
bottom through which the molten iron is run. 

The ease with which a competent cupola- 
man draws off any required quantity of molten 
iron is remarkable. He can measure out 
molten iron with as great facility as a milk¬ 
man measures out milk. 

If one examines the interior of a cupola in 
which iron has been, melted a region of 
greatest wear will be observed. This is 
known as the melting zone,” and begins 
about 12 inches above the tuyeres where the 
blast enters, extends vertically for about 24 
inches, and there terminates abruptly. This 
is the region of highest temperature, and it is 
at the top of the melting zone that the iron 
changes the solid for the fluid condition and 
trickles through the coke forming the bed to 
the hearth of the cupola. In a rapidly melt¬ 
ing cupola the molten iron falls just as if it 
were so much rain. When charging the cupola 
preparatory to melting, a bed of coke, extend¬ 
ing a foot or so above the top of the melting 
zone, is put in and kindled. Then a layer of 
iron is put on the bed, then another layer of 
coke with some limestone added, to flux the 
ash of the coke and sand adhering to the pig 
iron. On this is laid another layer of iron, and 
80 on until the cupola is full up to the charging 
door. Melted iron first appears eight or nine 
minutes after the blast is put on. A regular, 
steady blast is very important, as it has been 
observed that blast of vatying*^pressure has a 
marked efiect upon*^the quality of the iron. 
High pressure of blast makes the iron harder, 
and low pressure makes it softer, so that if the 


iron is mixed to give a certain definite hard-> 
ness, this may be nullified by a variable blast 
pressure. 

Mixtures of Iron for the Cupola. 

The mixing of iron on scientific principles is 
of very recent origin, but is being practised 
more and more by progressive, because better 
educated, foundrymen. Unfortunately, there 
exists in this, as in other countries, a large 
number of men in charge of foundries who, 
however skilled they may be in the ordinary 
routine work of a foundry, have not had the 
training, nor have they the knowledge, of how 
to apply chemical and metallurgical principles. 
This, for them, unfortunate position puts them 
into endless difficulties if they have to leave 
the beaten track of “ use and wont.” Where 
special strength or hardness or softness is 
required, they have to depend on brands of 
iron which in the course of years have obtained 
a reputation for the particular quality desired. 
They are not aware that the particular quali¬ 
ties of an iron depend upon its chemical 
constitution, and that no make of pig-iron is 
always of the same quality. Indeed, some 
pig-irons which have the same brand as they 
had twenty years ago are now made from 
quite different ores. Hematite iron, usually 
considered by foundrymen as the purest iron 
they can use, is often worse than ordinary pig- 
iron in respect of sulphur. These have been 
rejected by steel makers on that very account, 
and are passed on to the ironfounder of a 
larger faith in continuity of quality. 

Such things would not be possible were iron 
foundries generally run on strictly scientific 
lines, as are all steel works and most blast 
furnaces. The blast furnacemen themselves 
buy iron ores and coke, subject to suitable 
analyses, but most of them have a marked' 
disinclination to sell their iron to analysis. 
They prefer selling their iron by the well- 
known system of numbers—i, 2, 3, and so 
on—but no one has yet defined what any one 
of these numbers is meant to convey. In the 
whole domain of metals there is nothing so 
unscientific as this system of selling and 
buying pig-iron by numbers. The blast 
furnacemen have objected that, did they sell 
to analysis, most foundrymen would not know 
how to use the iron when they got it. That is 
perfectly true of many foundrymen at the 
present time, but were they confronted with 
the difficulty, of w^hich unfortunately there is* 
no immediate probability, they would perforce 
have to study the metallurgy of cast iron with^ 
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the greatest possible resulting benefit to them-, 
selves, and to the industry in which they are 
engaged. At the present time, only the 
very large firms, whose volume of business 
must be secured, are enabled to buy to an 
analysis. Once these firms have used analysis 
in the purchase and use of their foundry 
materials, nothing would induce them to revert 
to old methods of purchase and of use which 
are haphazard in the extreme. In a word, 
foundries using scientific methods of work find 
that they pay handsomely. 

Before a foundryman can use scientific 
methods in his work, it is obvious that he must 
have some training in, at least, elementary 
chemistry and metallurgy. I have heard a 
very successful teacher of metallurgy say 
recently, that the number of foundrymen 
attending the classes had increased largely 
within the last two years. This is a most 
encouraging fact for those interested in the 
advance of the industry. 

When one begins to apply scientific princi¬ 
ples to the mixing of iron in the cupola, a 
profound knowledge of the metallurgy of cast 
iron is not necessary. A knowledge of the 
principles governing combustion, the function 
of fiuxes, such as limestone, to form suitable 
slags, and the influence of the various consti¬ 
tuents of cast iron so far as they affect the 
general body, will do for a beginning. 1 have 
heard it said that a certain noted metallurgist, 
after making over three thousand tests with 
iron containing varying proportions of carbon, 
stated that he did not know anything about the 
influence of carbon on iron. 

In the case of cast iron we have not only 
carbon to consider, but also silicon, phos¬ 
phorus, sulphur and manganese. These may 
naturally be thought to complicate and render 
more difficult the study of this metal. Let 
us consider the influence of each of these 
elements and see how they affect the 
metal, and how each may be made sub¬ 
servient to the founder. Each of the ele¬ 
ments named may be helpful to him 
under one set of conditions and hurtful 
under other conditions. The iron-founder, 
employing scientific principles, uses only 
those which serve his purpose. Before he can 
do so he must understand what they are going 
to do for him, favourably or advei^sely, when 
he has in view the production of a particular 
quality of iron. By doing so, he puts aside 
all questions of brands and numbers of pig 
irons, and forms his new compound in exactly 
the same way as the chemist does his. Each 
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deals with elementary substances which com¬ 
bine in certain definite proportions. Beyond' 
this, however, the ironfounder has to consider 
the changes which take place in melting 
the iron, and also the influence which size of 
casting has upon the ultimate product, owing 
to fast or slow cooling. 

Carhox. 

The amount of carbon present in cast iron,, 
as well as the condition as graphite, or com¬ 
bined carbon, in which it exists in the iron, is 
almost wholly controlled by the other con¬ 
stituents present. When silicon is in excess, 
say 4J to 5 per cent., then the total carbon is 
usually under 3 per cent., and what carbon 
there is, is almost wholly in the graphitic form. 
When the total carbon is low in amount, the 
iron, though soft, tends to sink or draw in 
local heavy parts. When graphitic carbon is 
formed as the metal cools it evidently occupies 
a greater space as a flake of graphite than it 
did as a constituent of the compound carbon 
forms w'hen existing as combined carbon. 
Thus, if the total carbon is low, the graphite 
flakes are fewer in number, the grains of iron 
accordingly pack more closely together, which 
is another way of stating that the contraction is 
greater. Castings with much graphite are 
termed soft,’^ because the flakes of graphite 
lying betwixt the grains of iron assist the part¬ 
ing of these asunder when the iron is machined 
or filed. Highly graphitic iron is weak as well 
as soft. Each particle of graphite weakens 
the general body, and when the particles 
are numerous they readily assist to form lines 
of fracture. 

In many pig-irons and heavy sections of 
castings the graphite is quite visible to the 
unaided eye, and does, in fact, give grey iron 
its grey appearance. Combined carbon and 
graphitic carbon may be made practically 
interchangeable under suitable conditions. 
The presence of sulphur, the absence of sili¬ 
con, or quick cooling of the metal will each or 
all of them cause the greater part of the carbon 
to take the combined form. Low sulphur, with 
silicon present to the extent of 3.1 to 4 per cent., 
with slow cooling, will cause almost the whole 
of the carbon to take the graphitic form Grey 
iron has the greater part of the carbon existing 
as graphite, mottled iron has the carbon fairly 
well divided betwixt graphite and combined 
carbon, and white iron has the carbon almost 
wholly in the combined form. Each of these 
appearances is due to the chemical constitu¬ 
tion of the metal plus the rate at which the 
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metal has cooled. As combined carbon fn- 
creases, so does the hardness increase, and so 
also the strength increases up to a certain 
point, maximum general strength being reached 
when combined carbon of about 0*6 per cent, 
is present. With smaller percentages than o*6 
per cent, the iron is softer, is more flexible, 
and has a lower breaking strength. 

The combined carbon in small castings is 
almost always greater in amount than in large 
castings, and this is due to the quick cooling 
of the small castings. This quick cooling of 
small castings readily causes the combined 
carbon to be in such excess as to make the 
casting appreciably hard, and sometimes 
chilled in parts. This is neutralised by in. 
creasing the silicon, and so increasing the 
expellent effect silicon has upon carbon, and 
as a flrst effect making it assume the graphitic 
form. The graphitic form, as we have seen, 
means softness. 

Silicon. 

The' influence which silicon has upon the 
quality of cast iron was wholly misunderstood 
until Professor Turner made his memorable 
investigations and experiments. Up to that 
time silicon was believed to be a hardening 
agent at all percentages, but now we know 
that it begins to harden iron only when 4 per 
cent, and over is present. With less than 4 
per cent, silicon acts wholly as a softener. It 
does so by causing the carbon to take the 
graphitic form as already mentioned. It is 
not absolutely true that silicon and sulphur 
exclude one another, though it is seldom one 
linds high sulphur and high silicon together 
in the same iron. 

Hudson has shown tha;t in ‘‘glazed'' iron 
containing 4 to 5 per cent, of silicon the 
“ glazing " is due to an appreciable quantity 
of sulphur present. One important effect 
silicon has is that of lowering the solubility of 
iron for carbon. 

There is reason to believe that no free 
silicon is present in iron in the same way that 
carbon exists as graphite. 

One important function silicon perfonas is 
that of increasing the solubility of mm for 
gases. There are gases present in all melted 
metals, and trouble ensues if the melted 
metal, when cooling down, begins to expel 
these gases, and so porous castings, or if it 
be steel, porous ingots, result. Silicon assists 
the , retention of these gases until the metal 
has set, and so porousness is largely avoided. 
Silicon and aluminium have a ve^ similar 


action in keeping the gases dissolved in the 
metal. Silicon has the advantage over alumi¬ 
nium in so far as it may be bought in the pig- 
iron up to 5 or 5J per cent., without any in¬ 
crease of price. In fact, these high silicon 
irons may sometimes be bought cheaper than 
iron with a norma! quantity of*silicon. 

Manganese. 

Manganese has the effect of hardening cast 
iron, but in ordinary grey irons I have seldom 
observed that to be the case, even when man¬ 
ganese reaches per cent. Scotch pig-irons 
have a reputation for their capacity to carry 
scrap without hardening, and Scotch irons are 
usually high in manganese. The sulphur pre¬ 
sent in iron is largely rendered inert or 
neutralised if other irons containing appreci¬ 
able quantities of manganese be added to the 
mixture. The manganese and sulphur com¬ 
bine as manganese sulphide, MnS., and this 
passes largely into the slag. Any manganese 
sulphide which remains mechanically mixed 
throughout the iron, is said, by Stead, not to 
harden the iron. Considered from this point 
of view, manganese is a softener of iron, seeing 
it removes sulphur which would otherwise un¬ 
doubtedly harden it. Manganese increases 
the absorbing power of iron for carbon, and in 
this respect has an opposite effect to silicon, 
which, as we have seen, lowers the power of 
iron to dissolve carbon. That manganese in¬ 
creases the carbon dissolved in iron, is proved 
by the fact that ferro-manganeise which con¬ 
tains 80 per cent, or thereabout of manganese, 
contains from 6 to 7 per cent, of carbon, as 
against 4 per cent, or so in grey cast iron. It 
is to be noted that the effect of manganese 
towards increasing the power of iron to dis¬ 
solve carbon is not so great as the influence 
of silicon in the opposite direction. Silicon- 
Spiegel is an iron containing notable quantities 
of silicon and manganese, and is used to make 
steel castings free from honeycombing. Hol- 
gate gives an analysis of this iron containing 
^icon 15-94 per cent., manganese 24 36 per 
ceuc., and total carbon only 1*20 per cent. The 
fOKuetimi of silicon-spiegel in improving the 
qiaa^ilgitQf steal c^ngs consists in the silicon 
the gases in solution,, and the manga¬ 
nese, having a great affinity for oxygen, com¬ 
bines with the oxides , interspersed throughout 
the mass of metal, and goes into the slag as 
oxide of manganese. 

Irons containing manganese are less likely 
to have the carbbn and silicon oxidised during 
melting in the cupola. Manganese is more 



February 14, xgo®* JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


323 


readily oxidised than iron, silicon, or carbon, 
4ind in this way manganese is distinctly 
beneficial. 

Phosphorus. 

Phosphorus plays an important part in the 
tmelting, casting, and in the structure of cast 
iron. 

Phosphorus is present in all cast irons, 
•except in the case of hematites, and it is not 
always absent from them. Up to 170 percent, 
•the phosphorus is combined with iron, con¬ 
forming to the formula, Fe.iP, or phosphide of 
iron, this being the phosphorus eutectic or 
imixture of phosphorus and iron having the 
lowest melting point. Phosphide of iron has 
.a most marked influence on the rapidity of 
melting, and also on the cost of melting. 
Turner sa3's that when melting iron it it prob¬ 
able that sulphide of iron is the first compound 
^to melt. Even if that were so, seeing that iron 
when charged into a cupola should not contain 
more than 0*06 per cent, sulphur, the influence 
of the sulphide towards lowering the melting 
point of the whole mass of iron cannot be very 
marked. There is very little difference betw'ixt 
•the sulphur contents of hematite and ordinary 
grey irons, but there is a very marked difference 
betwixt the temperatures at which they are 
imelted, and that difference is undoubtedly due 
to the higher percentages of phosphorus in 
grey irons lowering the melting point. That 
phosphide of iron has a low melting point, and 
that it melts within the iron before the mass 
of iron has given any pronounced sign of 
fusion was proved by Stead. 

This phosphide of iron then by becoming 
readily fluid assists very materially the fusion 
of the iron as a whole, and lowers the the melt¬ 
ing point of the whole. The melting point of a 
compound or alloy is almost always lower than 
the mean of the melting points of the indivi¬ 
dual constituents. Let us consider what takes 
place when melting hematite iron. There 
being no phosphide of iron and not much 
sulphide of iron present to melt at low 
temperatures, the heat of the cupola has to go 
on increasing until the silicon and carbon 
•compounds melt at perhaps 250° C. higher 
than when melting a phosphoretic iron. It 
will thus be seen that phosphoretic irons may 
be melted with a coke consumption that 
would be quite impossible were hematite irons 
•concerned. No credit then is due to one 
who melts these irons cheaper than another 
does when melting hematites or low phos¬ 
phorus irons. Nor does any discredit attach 


to the higher coke consumption of one melt¬ 
ing the latter. The melting point of each 
class of iron is fixed as we have seen by the 
presence or absence of compounds having low 
melting points,>^ and of these phosphide of iron 
is the most important. Phosphoretic irons 
run fluid and castings made from these take 
on a nice smooth skin. The fluidity arises 
from the phosphide of iron having a low melt¬ 
ing point, and the smooth skin arises from the 
the iron not having an erosive or searching 
action on the mould. This is owing to the 
phosphoretic iron being fluid at a temperature 
at which w'hich a non-phosphoretic iron 
would be, if not solid, pasty. Unfortunately 
phosphoretic irons do not continue their bene¬ 
ficence further than in the melting and casting. 
Castings containing from ij to i J per cent, of 
phosphorus do not readily resist shock, and 
such percentages have a very weakening effect 
in general. If breakages are in excess of what 
they ought to be, then look to the phosphorus. 
For highest strength have phosphorus 0 20 to 
0*40. For fluidity combined with strength 
have phosphorus 070 to 0*90. For fluidity 
with fair strength, you may go to i per cent., 
or very slightly over. 

Sulphur. 

There is no constituent of iron which ex¬ 
ceeds sulphur in its active influence. That 
influence is unfortunately almost wholly not 
beneficial under ordinary conditions. Hence 
the anxiety of ironmasters and foundrymen to 
have the sulphur as low as possible. A high 
temperature in the blast furnace gives the 
conditions which are favourable for the pro¬ 
duction of an iron having high silicon and 
low sulphur. If through accident or bad 
management the temperature of the blast 
furnace be allowed to fall, then a large 
percentage of the sulphur j>asses into the 
iron. If the blast furnace remained at a high 
temperature almost the whole of the sulphur 
would go into the slag and remain there, 
which is, in fact, the normal condition of 
things. Occasionally, however, the foundry- 
man gets iron which ought never to be sent 
out, and in an iron of reputation I have found 
as muth as 0*13 per cent. At the very worst 
it ought not to have been over o*o6 per cent. 
Even hematites occasionally reach o 20 per 
cent., and are probably irons which were 
intended for acid Bessemer steel making, but 
being too high in sulphur for that purpose, 
w’ere sent to the foundry. These facts show 
that neither irons of reputation nor irons 
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supposedly pure are to be accepted as being 
consistently always of one quality, and that 
"the best. Their producers would not be like 
the rest of the world if they never marfe 
mistakes. It is the business of the foundry- 
man to see that the results of such mistakes 
are not passed on to him. The sole and only 
way by which the foundry man can protect 
himself is to buy by analysis, and to see that 
he gets the quality he wants and intends 
paying for. 

Sulphur then requires strict watching for 
the following reasons. It is present in the 
iron as sulphide of iron, FeS, and has a very 
marked influence on the carbon, by making 
it take the combined form, and combined 
carbon means hardness. Sulphur also in¬ 
creases the contraction of iron, and greater 
contraction gives greater liability to fracture 
when cooling. Sulphide of iron has also the 
fatal quality that it gives out gases, as it 
and the iron containing it fall in temperature 
towards the setting or freezing point, and so 
cause unsoundness. 

There are two, or perhaps three, ways of 
dealing with sulphur. The first and best way 
is not to put it into the cupola, and in this 
direction a close watch has to be kept on the 
contents of sulphur in the coke. However, 
there must alw'ays be some sulphur in both 
iron and coke, and its influence may be con¬ 
siderably lessened by the use of pig-iron con¬ 
taining manganese, as already explained, the 
manganese conbining with some of the sul¬ 
phide to form manganese sulphide. Blast 
furnace men are able to use a coke contain¬ 
ing per cent, sulphur, and yet have only 
0*03 per cent- in the iron, but that is by the 
use of large quantities of limestone. This is 
not permissible to foundry men, as they work 
with very much lower temperatures, and highly 
basic slags are viscous, not fluid, at cupola 
temperatures. 

The foundryman then has very limited power 
to lessen the effects of sulphur. In the ways 
indicated, and by the use of high tempera¬ 
tures available to him, and so increasing to 
the highest degree the affinity of the slag for 
sulphur, and by melting hot metal, he practi¬ 
cally exhausts the means at his disposal to 
counteract the evil effects of sulphur. Fluxes 
which have not lime as one of the components 
may make a fluid slag, but they have no 
power to lower the percentage of sulphur in 
the iron by carrying it into the slag. Such an 
Influence is reserved only for fluxes containing 
lime,' and a lowering of sulphur is best accom¬ 


plished by a flux made from a mixture of lime¬ 
stone and fluorspar. 

Having thus considered in some measure 
the constituents of cast iron and the particular 
influence which each exerts upon the general 
body, we now proceed to ascertain to what 
degree they are affected during the melting of 
the iron. This is necessary to be known before 
we can predict what the constitution of the 
iron in the casting will be. To be able tO' 
predict what the constitution of the casting 
will be, and be able to make one’s predictions 
come true, are only possible when using scien¬ 
tific methods in mixing the iron. 

When melting iron in the cupola, the consti¬ 
tuents arc altered as follows each time the iron 
is melted, the sulphur in the coke being taken- 
as 070 per cent. :— 


Sulphur . ^ains 0*038 per cent. 

Manganese. loses 0*100 ,, 

Silicon. loses 0*250 ,, 

Phosphorus. unchanged. 


Knowing the analyses of the various irons 
which it is proposed to use in the mixture, 
adding together each constituent, and adding 
or subtracting each gain or loss made during 
melting, one gets wonderfully accurate results. 
The following mixture for light castings (see 
p. 325), which will also be strong and soft, 
shows the method used. 

Thermit Limited have put into the hands of 
ironfounders various compounds for use in emer¬ 
gencies, or for obtaining very special mixtures 
of metals. Thermit is a mixture of an oxide 
of iron, nickel, titanium or other metal, with 
aluminium in a finely - divided condition. 
Once combustion begins, an exceedingly high 
temperature is obtained without other heat 
than that obtained from the oxidation of 
the aluminium. The aluminium obtains the 
oxygen from the metallic oxide with which it 
is intermixed, and sets free the metal. The 
aluminium having become oxidised goes into 
the slag and floats on the top of the pure 
metal which has been produced. The 
Thermit process, however, can only have a 
limited use in ironfoundries. If from any 
cause a large ladle of iron has been allowed 
to get dull,” that is, has cooled sufficiently 
to be in a sluggishly fluid condition, then 
Thermit will be advantageous for the recovery* 
of the necessary fluidity. Or If one desires- 
to obtain special alloys of iron and nickel, or 
iron with definite percentages of titanium, or 
other rarer metals, the Therihit process readily 
provides the means of doing so* 
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A method of making castings in permanent 
iron moulds without chilling the iron has 
recently been introduced by Dr. Charles 
Szekely. The chilling is prevented by coat¬ 
ing the iron mould with a compound of which 
steatite or French chalk is one of the com¬ 
ponents. The bottom of the mould is a fixture, 
two sides are put into and held in position by 
adjustable screws. The front and back sections 
are held in position by adjustable studs in the 
hinged top of the mould. All the meeting 
surfaces are planed, and vent holes through 
the iron mould are provided wherever cores 
require exits for the gases generated when the 
iron is run into the mould. As is the case 
with all moulds where there is to be direct 


spongy, though they were solid when the iron 
mould was at a lower temperature. 

The Recording Pyrometer is now being used 
in some foundries engaged in the production 
of malleable castings. They are used in the 
annealing ovens for the purpose not only of 
recording the temperatures employed, but also 
to act as a tell-tale as to whether the firing is 
regular or no. The annealing of malleable 
castings is still very largely empiric, and not 
much advanced in knowledge or practice 
during the hundred years which have elapsed 
since Lucas patented the process. This 
result is almost wholly due to the "‘close¬ 
ness*' with w'hich each malleable founder 
keeps secret the details of his opera- 
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contact of solid and liquid iron, the iron 
mould gets a preliminary heating. This is 
really making certain that no moisture is pre¬ 
sent on the surface of the mould. To bring 
liquid iron into contact with damp cast iron, 
or vice versd, is about as safe as to play with 
gunpowder. The moisture which has con¬ 
densed f>n a cold, iron mould, is instanta¬ 
neously converted into steam by the molten 
iron, and an explosion results. 1 have been 
present when three tons of molten iron were 
exploded into the air by a similar cause. 

The Szekely process of casting requires to 
be carried on in foundries where melting is 
continuous throughout the day. 

It may be noted that it is quite possible to 
work ordinary chill moulds so rapidly, that 
is, fill them with molten iron in such rapid 
succession, that the iron mould begins to give 
off gases at a temperature under that of a dull 
4 red heat. This results in the castings being 


tions. The silence which accompanies the 
manufacture of malleable castings would 
almost persuade one that the methods 
iire secret, whereas the principles are well 
known. It is no secret that in no branch of 
the iron trade is systematised scientific study 
and experiment more necessary. At present 
the exponents of the art of malleable casting 
prefer to remain dumb, and they must there¬ 
fore be left to welter in the chaos, out of which 
only the scientist can bring order. 

This paper would be of inordinate length 
w^ere I to treat of the use in the foundry of the 
microscope and of metallography ao important 
adjuncts to analysis, whereby one can w'atch 
day by day whether the proper structure of the 
metal is being obtained, but time does not 
permit, I am glad to bear testimony to the 
fact that scientific methods are being inore 
and more adopted in the foundries of this 
country, and more and more foundrymen are 
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to be found in the tnetallurgical classes of our 
technical schools. These two facts, conjoined 
with the further fact that we have the happi¬ 
ness in this country to possess the most able 
practical foundry workers to be found on the 
face of the globe, make one look to the future 
of this great industry, not only with hope but 
with confidence. 


DISCUSSION, 

Dr. SzEKKLY gave some further information about 
his process, and illustrated its working by means of 
one of the moulds described in the paper. He also 
exhibited a casting made by it. 

Mr. S. B. Goslin thought many of the facts the 
author had mentioned would be of very great service 
to all who were interested in the daily occupation of 
founding. His remarks, however, had been confined 
solely to the use of iron, nothing being said of copper, 
tin or zinc. As the author pointed out, the founder 
of the present day in this and other countries was not 
much better off than in olden times, because he had 
to deal with men who, although they might be 
steady and skilful at the cupola, were entirely 
devoid of any knowledge of the chemistry of 
metals, or the reasons why when metals were 
melted and put into moulds, they frequently produced 
unsatisfactory castings. It was most encouraging 
to hear, however, that so many young men, he 
supposed in the Midland counties especially, were 
studying the chemistry and the specific character of the 
metals with w^hich they had to deal. He had 
experienced the difficulties the author had mentioned 
as arising from the classification of iron by numbers i, 
2, and 3. When an application was made to the iron 
master to give an analysis of the iron, he put the 
founder off with the evasive answer that he did not 
know anything about it. When he had complained of 
the No. 3 Carron iron, he had been told to try No. r, 
which was satisfactory for one or two pourings, and 
then was as bad as No. 3. Exactly the same remark 
applied to other Scotch irons, and Staffordshire and 
Derby products. As the author had stated, one of 
the secrets of success in casting iron was that 
there should be sufficient silicon in the iron, as 
the French discovered years ago. He was sorry the 
author did not refer more to the question of fluxes, 
America being in that respect far in advance of this 
country, Germany, or France. At the present 
time he obtained his fluxes from the United States. 

Mr. R, H. Read said that unfortunately foundry- 
men in London could not systematise their work in 
the way one might think it could be done from 
the authca^’s remarks. The author bad given the 
chamctedstlct of different qualities of iron, such as 


good, bad, bard, and soft, but a special quality 
was needed for each casting required. It was 
impossible to generalise in London. There was 
no pipe foundry in London where nothing but 
pipes were made, and unfortunately foundries had 
to meet the requirements of all classes of customers. 
For instance, he had noticed that afternoon that in 
his own foundry there were such diffeient articles as 
a steam cylinder, a builder’s column, some orna¬ 
mental railings, and some brake blocks for motor¬ 
cars. It was impossible to have different kinds of 
pig-iron for such a variety of work, and the system 
his firm had adopted was to use the very best pig-iron 
even for castings which did not require such a high 
quality. Nine out of ten customers wanted the iron 
soft, and by using a pig which insured that require¬ 
ment complaints were generally avoided. He used 
the best Scotch pig, and with the particular brand be 
was now using he had not received a complaint in four 
or five years. The character of the casting was deter¬ 
mined also not only by the pig but by the scrap that 
was used. In the Midlands, four parts of pig to one 
part of scrap was generally used, but in London the 
proportions were practically reversed. The micro¬ 
photographs the author had shown no doubt gave the 
true determination of the structure of the iron, but 
he did not think the method altogether did away with 
the old-fashioned method of believing one’s omui eyes. 
By breaking the iron it was possible to tell whether 
it was hard or soft, whatever number it was called. 
Naturally it was necessary to use soft scrap as well 
as soft pig if a soft casting was required, but for such 
articles as fire cheeks and fire bottoms for big cooking 
ranges, which owing to the fierce fires, burnt through 
very quickly, it was necessary to use the very com¬ 
monest class of iron which had been burnt before, pig 
being useless for the purpose. 

Mr. Hugh Stannus said the author had re¬ 
ferred to a difficulty connected with the escape pipe, 
which he noticed was not at the highest point of the 
receptacle. He suggested that if the receptacle had 
been domed, and the escape pipe had been at the top 
of the dome, there would be more chance for the 
heated gases to escape. The paper be thought could 
be summed up in the phrase that it was necessary 
to analyse the iron and keep an e}4|'|>n the 
cooling. As he was born in Sheffield, and bad the 
honour of sitting under Henry Sorby, one of the 
most clear-headed men who had ever honoured the 
British nation, he had been intensely interested in 
the series of slides shown. Large cutlery works in 
Sheffield kept their own analyst, because, as the chief 
partner of Thomas Turner and Co. had said to him, 
they liked to know what went into their knives. It 
was the application of science to the alloying of the 
metal which had made the name of Turner in the 
cutlery world. He thought it might be worth the 
while of some public chemist in London to conduct 
similar analyses of metals. Architects at present 
^ply analysed iron by breaking it, treating it withi 
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acid, and looking at it with a lens; but it would be 
possible to find out much more clearly what was in 
the metal by means of a thorough analytical test, such 
as was made by Kircaldy. Personally he had 
had more to do with the application of art to metal 
work, but that did not preclude the application of 
science to the same subject; and he thought the 
paper would materially conduce to that application. 

Mr. F. W. Harbord said he had been par- 
ticularly struck by the author's statement that, by 
the aid of the microscope, he was practically able to 
control his iron. The microscope had been used 
similarly in regard to steel, but it had not arrived at 
the same state of perfection. In 99 cases out of 100 
the problem of a foundryman consisted in finding a 
method of maintaining a soft iron, and that could be 
done by regulating the percentage of silicon in the 
iron. In most foundries, at all events in the Midlands 
and the North, it was the practice to use glazed pig- 
iron, or high silicon pig-iron, and when the brands and 
the scrap were stronger than usual, to add a larger 
amount of glazed iron, thus maintaining in the finished 
product a regular iron containing a percentage of 
silicon which was found to give the best results from 
that particular practice. In most cases an iron was 
required which would give the greatest maximum 
stress combined with maximum softness, two rather 
antagonistic requirements, but they could be obtained 
by adding silicon. In London practice, foundries 
which used a large quantity of burnt scrap could, by 
using a comparatively large quantity of high silicon 
pig, restore it to the required degree of softness. It 
w'ould be of interest if the author would state whether 
the high ferro-silicons, which urere being used largely 
in steel foundry practice, were also being used in iron 
foundry practice. 

The Chairman, in moving a hearty vote of thanks 
to Mr. Buchanan for his extremely interesting paper, 
thought a paper on such a subject ought not to be 
allowed to pass without mention being made of the 
name of Roberts-Austen, who was connected with 
the Society for many years, having served for two 
successive terms as a member of the Council. He 
was the chemist of the Mint; and no living man in 
his time did more for the science of metallurgy in the 
way of rendering it popularly understood. He was a 
most lovable man, in addition to being one of the 
ablest and most brilliant intellects that he ever met. 
He was probably the first to point oat the efiect of 
infinitesimal variations in the composition of certain 
constituents of metals, and also the effect of phos¬ 
phorus, Roberts-Auiten was also the originator of 
that somewhat memorable address of his (the Chair¬ 
man's) late partner. Sir Frederick Bramwdl, when be 
was President of the British Association, on << The 
next to nothing,” where Sir Frederick pointed out 
how, in the industrial and scientific world, the next* 
to-nothing was of infinite importance in the effect it 
had on the resultant product. When Br. Saekely’s 


work was first brought to his notice some five or six 
months ago, he (the Chairman) thought be knew 
something about casting ami cast iron, having fiom 
his earliest days been connected with cast iron and 
other metals ; but when he was told by Dr. Szckely V 
representative that, in an iron mould, he produced 
in less than a minute a motor-car cylinder or a 
pair of cylinders, and from any ordinary metal 
which was used in London foundries a casting 
which could be easilv machined, and which wa5s- 
practically without contraction nr expansion, i e.^ 
when cooled 6tted the mould exactly, be was in¬ 
clined to laugh. But he had seen that done, not 
only with motor-car cylinders, but with a good many 
other things. He did not know why it was possible ? 
but it had upset one of the ideas which was firmly 
secured in his mind as to what it was possible and 
impossible to do with castings. Aluminium was 
a much more difficult metal to cast than iron, 
from the point of view of shrinkage and ex¬ 
pansion, and yet Dr. Szekely had informed 
him that he was able to do the same with 
aluminium in an iron mould as he did with cast iron. 
The author had shown a Chinese cupola, and be¬ 
lauded it by saying that more satisfactory metal could 
be produced from it than any other cupola he knew. 
If, in his reply, the author gave some slight indica¬ 
tion of his reason for that assertion, he thought it 
would be of interest to the meeting. 

The vote of thanks having been carried unani¬ 
mously, 

Mr. Buchanan, in reply, said he was sorry he had 
led the Chairman to believe that the Chinese cupola 
was better than any other, because he was simply 
speaking of cupolas in general, and not of any one in 
particular. With a cupola of 19 cubic feet capacity 
from the bottom of the charging door, he had melted 
more than i cwt. of iron per hour per cubic foot. 
One explanation of the fact was that the larger the 
aipola the less metal it would melt per cubic foot. 
In the small cupola the coke was in direct contact 
with the air, and the combustion was more rapid. 
By using good coke and a properly proportioned 
blast, those results might be obtained by anyone who 
mixed a little brains with his practice. In reply ta 
Mr. Goslin, he did not profess to be an authority on 
the founding of copper, zinc, and tin, one metal 
usually being sufficient for one man to specialise in. 
He also desiied to correct Mr. Goslin’s statement that 
the French discovered the influence of silicon on iron. 
Professor Turner, of Birmingham, being the first to 
make that discovery. On the general question of the 
education of foundrymen, be desired to mention that 
there was a body called the British Fonndrjrmen's 
Association, of which be had the honour to be the 
first President. The members of that Association 
hoped to educate each other so that the} would 
become better fotmdiymen, and in that way better 
dtixens of this country. There was a patriotic 
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motive at the back of the Association, and it hoped 
before long to make the foundry industry in this 
country what it ought to be. Mr. Goslin had also 
referred to American fluxes. He remembered read¬ 
ing about seven years ago that a smart American 
was going round the country selling a patent flux, 
which another smart American discovered was slag 
from the blast furnace. Fluxes of that kind were 
not required in this country, but if Mr. Goslin 
wanted them he could introduce him to people in 
South Staffordshire who would be glad to let him 
take them away. The difficulty Mr. Read mentioned 
of the great variety of castings was undoubtedly an 
important one, but a man who wanted a soft cylinder 
evidently did not know what was good for him. Mr. 
Read had also stated that it was possible to tell by 
breaking the iron whether it was hard or soft. If a 
blast furnaceman ran a certain pig-iron out of bis 
furnace, covered it up with sand, and allowed it to 
cool very slowly, would Mr. Read be able to say what 
number pig it was } If the blast furnaceman cooled it 
quickly with no sand on the top it was called No. 3; if 
sand was put on the top and it was allowed to cool 
slowly it was called No. i. Reference had been made 
to Dr. Sorby. He saw some of Dr. Sorby’s original 
sections in the Sheffield University a few months ago, 
and looked upon them with the greatest possible 
reverence as the first beginnings of a great advance in 
metallurgy. In reply to Mr. Harbord, it was im¬ 
possible to control the iron^by means of the micro¬ 
scope, it only being possible to tell by it whether the 
original structure which ought to be obtained was 
being maintained, and that could be done with a 
given section of casting. There was no use, however, 
changing from a thin section to a thick one, because 
the same structure would not be obtained; but if 
castings were being run which were soft and fairly 
tough, then it was possible to tell whether the iron was 
keeping regular or not. He knew one foundry which 
was using high ferro-silicon iron. Close-grained iron, 
hard and low in silicon, was being run, but when a 
particularly thin casting was made which had to be 
machined, some high ferro-silicon iron was put into 
the ladle, thus softening that particular lot of metal for 
the casting. He entirely agreed with the Chairman’s 
remarks about Roberts-Austen, whose name was a 
household word in England. He hoped his paper 
would stir up foundiymen to be open with what they 
were doing. If that principle were adopted it would 
be more helpful than hurtful, because it was only by 
having confidence in one another and assisting the 
industry that it would reach the high standard they 
desired it should attain. 


ARTS Am> CRAFTS. 

Eimhossed Wall C<ra^m^/r.---£mlmssed wall decora- 
V tkihs of VBiaous kind s have, within comparatively recent 
years, become^ a matter for the seiious consideration 
of those practiccdly ooncetned in decoration. And 


yet, wheb we come to consider the question, the 
wonder is'^iot so much that such wall coverings are 
relatively common, but that they are not much 
more generally used than they are. For it must be 
admitted that relief does certainly add considerably 
to the richness of a wall decoration. Moreover, in 
the passion for the old which, in spite of all our 
modernism is very evidently still with us, it is rather 
surprising that people have not fallen captive to a 
form of decoration so fascinating as the painted and 
embossed leathers without which no French house, at 
least of any importance, was considered properly fur¬ 
nished in the seventeenth and early eighteenth centu¬ 
ries. No doubt, embossed wall coverings are compara¬ 
tively expensive, and unfortunately the fact that they 
will wear for a very long time does not, in these days 
when everyone is eager for constant change, weigh 
quite as much as it might have done a century or so 
ago. Again, some of the embossed materials have 
not generally been used to the best advantage, and 
have been made to look quite unnecessarily mechanical 
and unattractive. There is some reason for the fact that 
most of us naturally and almost ineritably associate one 
kind of embossed wall covering with railway car¬ 
riages, and look upon another as a rather poor 
substitute for plaster ceilings. For all that, there are 
embossed materials, some of them very costly, others 
less expensive, which really make beautiful decoration 
of a sort which it would be quite impossible to get 
by means of any kind of flat wall covering—and it is 
really astonishing that this is not more generally 
i^ognised. Is it partly, perhaps, because the 
decorator is generally more anxious to recommend 
some process in which the lion’s share of the profits 
goes to him and not to the wallpaper manufacturer } 
The different materials upon the market range from 
paper to metal. “ Leather papers ” have been made, 
as everyone knows, for a long while; it is less well 
known that here in England real leather is also 
occasionally used— embossed and lacquered like the 
old Spanish and Venetian material. This is obvi¬ 
ously a very expensive form of decoration, but the 
qualities of surface, colour and effect are really fine. 
Who could forget the peacock pattern, by Mr. 
Walter Crane, reproduced in leather by Messrs. 
Jeffrey and Co. ? It was a really magnificent 
production. Another ingenious idea of the same 
firm of paper-stainers is to produce their embossed 
patterns also in copper. This metal is most service¬ 
able in places where a rich decoration is wanted 
and yet great demands will be made upon its wear¬ 
ing powers. The effect is precisely like rep&uss 4 -^ 
though the design is actually stamped in a press, 
with the restdt that the price is far less than 
woiffd be the case if it bad all been beaten by hand. 
The parts In high relief are filled in with a hard sub¬ 
stance to prevent them from getting damaged by 
knodks and so forth, and the ground is sometimes 
dtilM ^ as to contrast with, and relieve, the 
pfdt^. 

Recently, the Anaglypta Company have had 
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tbe happy idea of using their material in a more 
precious kind of way than heretofore, and, with this 
•end in view, have produced some very charming 
little panels, lacquered and silvered or bronzed, as the 
•case may be, which are not only fit to be used in 
friezes and such like, but are worthy of being hung 
on the walls of a room more or less after the manner 
of reliefs or of pictures. These particular panels, 
which are designed by Mr. Gilbert Bayes, represent 
the four elements—Earth, Air, Fire and Water. 
They are very fanciful and pleasing designs; their 
colour, bluish green combined with bronze or silver, 
is very attractive, and their dull wooden framing is 
of the right kind of tone to throw up the gorgeous¬ 
ness of tbe colour without, in any way, interfering 
with it. These panels probably mark no advance in 
tbe technical perfection of Anaglypta. It is probably 
the first time that the ordinary outsider has had the 
chance of realising that he could acquire for a few 
shillings an adequate coloured representation in relief 
of the woik of a distinguished sculptor; and the 
opportunity of getting panels in relief which are 
really fine in design, and can be used as points in a 
scheme of decoration seems too good to be lost. 
Original work of this kind is out of the reach of 
most people, much as they may desire it: it only 
remains to be thankful for what we can get, and 
remember that it is no slight matter that good repro¬ 
ductions of such things are to be obtained at moderate 
cost. 

New Old Wedgivood ,—Attention is naturally 
more quickly drawn to things which are absolutely 
new (or as near to that as anything ever is) than to 
those which are only reminiscences or reproductions 
of what has been done before. And yet, to get at 
the sum total of what is being done, this last class 
has to be included-^and when we come to examine 
it, it is rather surprising to find what a very large 
class it is. Perhaps, in spite of all our boasted 
modernity, there never was a time when more work 
was being done on old lines or in direct imitation of 
the old, than at the present day. The thirst for 
Victorian, or pre-Victorian decoration seems to be 
insatiable, and it has brought along with it a de¬ 
mand for furniture and all kinds of accessories in 
keeping with it. This being so, it has, not un¬ 
naturally occurred to some of the old and well- 
known firms that here is, for them, a golden oppor¬ 
tunity, and that they may as well make hay while the 
sun shines—it certainly will not shine continuously 
or for ever. 

It has been natural, in considering what has 
recently been done in the way of pottery, to chronicle 
the new developments of the industry rather than the 
returns to the old ways; yet there has been a good 
deal of this returning going on quietly enough for 
some time past. Imitations and copies of old shapes 
and old processes have been produced by various 
makers and have in some cases found a very ready 
sale. Now we have a revival of the old Wedgwood 


tableware. The simple earthenware plates, and cups 
and dishes and teapots, &c., which were made 
generations ago by the firm, are being busily copied, 
and patterns on tbe same lines are being added to 
them. This is not, of course, the kind of ware to 
which we have grown almost to confine the name of 
Wedgwood—the celebrated Jasper ware ; it is quite 
unlike that. The specimens shown at Whitefriars by 
Messrs. Powell, who have the sole rights of certain 
of the patterns, are ordinary earthenware cups, and 
so forth, decorated with simple patterns, generally 
floral, produced partly by printing and partly by 
painting. They are not great in any way, but the 
shapes for the most part are pleasing and refined, and 
they are thoroughly suggests e of the material in 
which they are made. It is rather refreshing, on the 
whole, to see a collection of simple, well-made 
earthenware decorated with such admirable simpli¬ 
city. A few of the shapes and patterns have been 
copied in china, but the effect of these is far less 
satisfactory than that of the pieces reproduced in 
the homelier ware for which they were originally 
designed. 

Camberwell School of Arts and Crafts ,—Some 
practical people are rather inclined to complain of the 
present day schools of art that they are too much 
craft schools, and not enough of trade schools; and 
there seems to be a certain amount of reasonableness 
in the complaint. It is, however, hardly fair to 
grumble at a school which labels itself School of 
Arts and Crafts’^ because it pays no particular heed 
to manufacture. Amongst the London schools which 
do so describe themselves the Camberwell School of 
Arts and Crafts is one of tbe most enterprising, and 
their annual exhibitions get increasingly interesting as 
the years go on. The level of accomplishment attained 
by the students varies considerably in the different 
classes, but some of the work shown reaches a point 
where it is really interesting—where tbe student has 
been able adequately to express his artistic idea 
through his craft. The embroidery exhibits were 
amongst the most numerous, and displayed a much 
more catholic taste than schools of art have accustomed 
us to expect from them. Not only is there a good 
show of the coarser kinds of needlework, but some of 
the students have attempted, very successfully, very fine 
gold thread work. Perhaps the most marked feature 
of the work, as a whole, is the use of cunning little 
surface diaperings, which occur in great variety, and 
are often employed with marked taste. The exhibi¬ 
tion at Camberwell includes, amongst other things, 
examples of bookbinding, script, jewellery, and wood¬ 
carving. An interesting feature of the show was tbe 
collection of museum studies. It would seem that 
now-a-days the idea that studying in a museum spoils 
the individuality of the student, has somewhat ex¬ 
ploded, and that studies made in the museum are 
again taking their place as a very necessary part of 
artistic training. Certainly there were a goodly 
number of them at Camberwell, and they have been 
more en evidence lately at other schools too. 
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MEETINGS OP THE SOCIETY. 

Ordinary Meetings. 
Wednesday evenings, at 8 o’clock :— 
February 19 .—** The Law of Treasure Trove.” 
By William Martin, M.A., LL.D. 

February 26.—“The Problem of Road Con¬ 
struction, with a View to Present and Future Re¬ 
quirements.” By Prof. H. S. Hele-Shaw, LL.D., 

F. R.S., and Douglas Mackenzie. The Hon. 
Richard Clere Parsons will preside. 

March 4. — “ Modem Dairy Practice.” By 
Loudon M. Douglas. 

March ii. —**The Use of Reinforced Concrete 
in Engineering and Architectural Construction in 
America.” By Ernest R. Matthews, F.R.S.E. 

March 18.—“Impressionist Painting : its Genesis 
and Development.” By Wynford Dewhurst, 
March 25.—“Recent Improvements in Decora¬ 
tors' Materials.” By A. S. Jennings. 

April i. —“The Gramophone and the Mechanical 
Recording and Reproduction of Musical Sounds.” 
By Lovell N. Rsddie. 

April 8.—“Technical Education in America.” 
By Sir William H. Preece, K.C.B., F.R.S. 

April 29.—“Modem Roumania.” By Alfred 
Stead, Consul-General for Roumania.” 

Colonial Section. 

Tuesday afternoon, at 4.30 o’clock : — 
February 25. — “ Irrigation in Egypt under 
British Direction.” By Sir Hanbury Brown, 
K.C.M.G. The Earl of Cromer, O.M., G.C.B., 

G. C.M.G., K.C.S.L, will preside. 

Applied Art Section. 

Tuesday evening, at 8 o’clock:— 

February 18.—“Banners in Pageantry.” By 
George W. Eve. Walter Crane, R.W.S., will 
preside- - 

Cantor Lectures. 

Monday evening, February 24, at 8 o’clock ; — 
Henry Hardinge Cunynghame, C.B.. 
” The Theory and Practice of Clock Making.” 

Shaw Lectures on Industrial Hygiene. 

Friday evening at 8 o’clock :— 

February 28.—“The Reinoval of Dust and 
Fumes in Factories. ” By Dr. John Scott Haldane. 

MEETINGS FOR THE ENSUING WEEK. 

Monday, Feb. 17...ROYAL SOCIETY OF ARTS, John- 
fttreet, Adelphi, W.C., 8 p.m. (Cantor Lecture.) 
Mr. Henry Hardinge Cunyni^aine, ** The Ibeory 
and Practice of Clock Making.” (Lecture V.) 
British Architects, 9, Conduit-street, W., 8 p.m. 
Mr. Francis Fox. “ Foundations : the Use of Divers, 
and the Grouting Machine.” 

Medical, n, Chmndos-street, W., 8} p.m. 

H^Victoria Institute, 8, Adelphi-temac0^ W.C., 4} p.m* 
froi. H. L. Orchard, “ ]^tlosophy and Evolution,” 
Africap Society, Criterion, Piccadilly, W., 8} p.m. 
Lieul. Boyd Alexander, “ From the Niger to the 


Tubsday, Feb. 18...ROYAL SOCIETY OF ARTS, John^ 
street, Adelphi, W.C., 8 p.m. (Applied Art Sec¬ 
tion.) Mr. G. W. Eve, ILanners in Pageantry.” 
Royal Institution, Albemarle-street, W., 3 p.m* 
Prof. W. Stirling, “Membranes: their Structure, 
Use, and Products.” (Lecture II ) 

Civil Engineers, 35, Great George-street, S.W. 8 p.m. 
1. Mr. J. J. Prest, “ Shaft-Sinking at the Horden 
Colliery.” a. Mr. W. B. Parsons, “ The New 
York Rapid-Transit Subway.” 

Statistical, 9. Adelphi-terrace, W.C , 5 p.m. Mr. 
Berniurd Mallet, “ A Method of Estimating Capital 
Wealth from the Estate Duty Statistics.’* 
Zoological, 3, Hanover-square, W., 8^ p.m. 
Wednesday, Fbb. iq ..ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C.. 8 p.m. Mr. W illuim 
Martin, “ The Law of Treasure Trove.” 
Meteorological, 25, Great George-street. W., 7I 
p.m. I Mr. C. Browett, “Snow Rollers.** 2. Mr, 

E. (iold, *• Comparison of Ship's Barometer read¬ 
ings with those deduced from Land Observations ” 

Microscopical, 20. Hanover - square, W., 8 p.m. 
Papers by Mr. E. M. Nelson, Rev. Eustace Tosor, 
Mr. F. Chapman, Exhibitions by Mr. C. L. Curtis 
and J. £. Bernard. 

United Service Institution, Wbitehall, S.W., 3 p.m. 
Lieut# J. W. Lewis, “ Norwegian System of 
National Defenee.” 

British Arch:eological Association, 32, Sackville- 
street, W., 8 p.m. 

Thursday, Fee. 30 Royal, Burlington-house, W., 4I p.m. 
Antiquaries, Burlington-house, W., p.m. 

Linnean, Burlington-house, W., 8 p.m. Papers by 
Mr. Arthur W. Sutton, Dr. V. E. .Shelford, Dr. 
A. T. Masterman. 

Chemical, Burlington-hou.se, W., 8J p.m. Papers by 
Mr, (t. Barger, Messrs. H. Hartley, N. P. Camp¬ 
bell, and K. H. Poole, Mr. G. T. Morgan and Miss 

F. M. G. Micklcthwait, Mr. F. S. Kipping, Mr. N. 

L (xebhard. A 

Junior Engineers, United'Service Inst, Whitehall, 
S.W., 8 pm. Mr. G Whalley, “'The Testing of 
Gas Engines.** 

Royal Institution, Alberaarle-street, W., 3 p.m. 
Prof W. Somerville, “ Wood : its Botanical and 
Technical Aspects.” (Lecture 1 .) 

Optical, 20, Hanover-square, W., 8 p.m. Dr. K. 'i. 
Glazcbrook, ” Resolving Power and DeBnition in 
Optical Instruments ” 

Electrical Engineers, 25, Great George-street, 
S.W., 8 p ra. 1. Mr. il. Henderson, “ Electrical 
Power in Railway Good.s Warehouses.” a. Mr. 
C. E. Taylor, “ Electric Power in Docks.” 
Historical, Lecture-hall, Field-court, Gray’s-inn, 
W.C., 5 p.m. Annual Meeting. 

Numismatic, 22, Albemarle-street, W., 6^ p m. 
Fhiday, Fbb. 21...Royal Institution# Albemarle- street, W., 

9 p m. Sir Oliver Lodge, “ Ihe Ether of Space.” 
Civil Engineers, 25, Great George-street, S.W., 

, 8 p.m. (Students* Meeting.) Mr. Gerald O. Case, 

'* Currents as a Cause of Coast Erosion.” 

Art Workers* Guild, Clifford’s Inn-hall, Fleet-street, 
E.C., 8 p.m. “ The Mounting of a Play.” 
Architectural Association, 18, Tufton-street, S.W., 
7J p.m. Mr. E. Warren, “ Oxford.” 

Qttekett Microscopical Club, ao, Hanover-square, 
W.C.,8p.m. 

Mechanical Engineers, Storey*s-gate, Westminster, 
S,W., 8 p.m. Prof. J. Goodman and Mr, D. B. 
MacLachlan, “ Test of a Live Steam Feed-Water 
Heater.” 

Satvriuy, Feb. 22 ..Royal Institution, Albemarle - street* 
W., 3 p.m. Mr. Selwyn BrintiHi, “ The Art of 
Florence*” (Lecture II. 
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NOTICES- 


NEXT WEEK. 

Mondxy, FEnurAKY 24, 8 p.m. (Cantor 
Lecture.) H. H. CrNVNGHAMK, C.B., “The 
Theory and Practice of Clock Making.” (Lec¬ 
ture VJ.) 

TrKsDAY, FKi*.Kr\RY 25, 4.30p.m. (Colo¬ 
nial Section.) SiR HxNurKY Bkowx, 
K.C.M.C , ” Irrigation in Egypt under British 
Direction.” 

Weu.nksd \^ , Fehri ary 26, 8 p.m. (Ordi¬ 
nary Meeting.) H. S. Hele-Shaw, LL.l)., 
F.R.S., and Dort.l.A^ M\CKKN/IE, “'Ihe 
Problem of Road Construction, with a view to 
Present and Future Requirements.” 

Friday, Ffiiruxey 28, 8 p.m. (Shaw 
Lecture on Industrial Hygiene.) John Sc 011 
Hvldwe, M.l)., F.R.S., “The Removal of 
Dust and h'umes in Factories.” 

Further details of the Society’s meetings will 
be found at the end of this number. 


COUNCIL. 

At the last meeting of the Council on Mon¬ 
day, 17th inst., Sir William Bousfield, M.A., 
LL.D., was elected a Vice-President of the 
Society to fill the vacancy caused by the death 
of I.ord Kelvin. Sir William Lee- Warner, 
K.C.S.L, Chairman of the Indian Section, was 
elected a Member of Council in place of Sir 
William Bousfield. 


INDUSTRIAL HYGIENE. 

The Council of the Royal Society of Arts, 
acting on the report of a committee of judges, 
have awarded the Gold Medal offered by the 
Society, under the Shaw Trust for Industrial 


Hygiene, to Professor William Galloway, 
“ In recognition of his valuable researches 
into the actiim of coal dust in colliery ex¬ 
plosions, the outcome of which researches has 
been the provision of means by which the risk 
of such accidents is materially diminished, 
and a consequent great saving of human life 
effected.” 

The Committee having also directed the 
attention of the Council to the device for 
“ racing ” or trueing up grindstones described 
in the JoNrnal of the Society (30th August, 
1907), by Messrs. S. R. Bennett and C. F. R. 
Johnston, the Council decided that this inven¬ 
tion, which has for its object the prevention 
of dust in the process, is worthy of favourable 
commendation. 


CANTOR LECTURES. 

On Monday evening, 17th instant, Mr. 
Henry Hakdinge Cun\n(jhame, C.B., 
delivered the fifth lecture of his course on 
“The Theory and Practice of Clock Making.” 

The lectures will be published in the Journal 
during the summer lecess. 


. APPLIED ART SECTION. 

Tuesday afternoon, February i8th ; WALTER 
Crane, R.W.S., in the chair. 

The paper n‘ad w'as “ Banners in 
Pageantry.” By George W. Eve. 

The paper and discussion will be published 
in a future number of the JouriiaL 


COVERS FOR JOURNAL. 

For the convenience of members wishing 
to bind their volumes of the Journal, cloth 
covers will be supplied, post free, fo? is. 6 d, 
each, on application to the Secretary. 



332 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


February xx, xgi 


PROCEEDINGS OF THE SOCIETY- 


COLONIAL SECTION. 

Tuesday afternoon, January 28th; The 
Right Hon. Sir Charles Wentworth 
Dilke, Bart., M.P., in the chair. 

The paper read was :— 

THE DEVELOPMENT OF COLONIAL 

SELF-GOVERNMENT IN THE NINE- 

TEENTH CENTURY. 

By a. Berriedale Keith, M.A., B.C.L. 

It may not be without interest at the present 
day, when the importance of the self-governing 
colonies has received full recognition from His 
Majesty*s Government in the adoption of the 
title. Imperial Conference, in place of that of 
Colonial Conference, and when not only has 
His Majesty conferred upon New Zealand the 
status of a Dominion, but a special Dominions 
Department has been created in the Colonial 
Office, to trace in some detail the steps in the 
development of the autonomy of the self- 
governing colonies. 

Representative Governmen r: its 
Characteristics. 

In the year 1840, when the history of self- 
government may fairly be said to make a new 
start, the great majority of the British colonies 
were in possession of the form of colonial 
government best known as representative. 
Under that system, the government of the 
colony was entrusted to a body of executive 
officers selected, as regards the occupants of 
the principal posts, by the Secretary of State, 
who then combined, under his control, the 
affairs of the War Department and those, of the 
colonies, The Legislature, on the other hand, 
was a representative one, consisting of two 
Houses, of which the Lower was elected on a 
fairly liberal franchise, and the Upper w'as 
nominated by the Crown mainly on the advice 
of the Governor. Like the executive, the 
judiciary were nominees of the Secretary of 
State, but they held by a relatively per¬ 
manent tenure, and were not, as a rule, parti¬ 
cularly amenable to executive control, though 
in the main they were drawn from the same 
cUss as, and shared the general political and 
social opinions of, the high executive officers, 

’ 60 that their differences turned mainly on 


points of professional interest than on funda¬ 
mental divergences of political conceptions. 

It is clear that such a situation of affairs left 
wide ground for friction and dispute, and it is 
easy now to wonder how it could ever have 
been considered as other than a temporary 
form of political organisation. The wishes of 
the people, or rather of those classes which en¬ 
joyed political power, as expressed in the 
Legislature, were subject to the Governor’s con¬ 
trol through his nominees in the Upper House, 
and his negative voice in legislation. On the 
other hand, the Governor was helpless in 
money matters, for all taxation, except as 
regards the comparatively short civil list, was 
subject to the vote of the Legislature, and he 
thus had to spend his time in alternate 
attempts to bully and to cajole the Hquscs 
into agreement with his plans. But even if 
the Governor and the Legislature were at one 
on any issue, there was always the possi¬ 
bility, on some subjects it might be said 
the probability, of the Secretary of State 
refusing to accept the legislation when 
sent home for Her Majesty’s sanction. It 
was then deemed essential to supervise in 
detail all colonial legislation and to disallow 
without hesitation any act which might offend 
against Downing-street’s conceptions of pru¬ 
dence and expediency, although such legis¬ 
lation concerned none save purely local in¬ 
terests. It is perhaps only fair to Downing- 
street to say that the legislation which they 
thus peremptorily rejected was often of the 
most unscientific and even foolish description, 
and that their action in the vast majority of 
cases was conceived solely in the interest of the 
colony, though no doubt that interest might 
easily be misunderstood by men who had them¬ 
selves no colonial experience and had to rely 
for their views of the general situation of affairs 
on the scanty and often biassed reports of the 
Governor for the time being who was seldom 
anxious to throw much light on his acts. 

Its Defects. 

It is clear that such a form of government 
tends to be in a state of unstable equilibrium 
and either to advance to the system now known 
as responsible government or to regress to 
Crown Colony administration. The examples 
of progress are so much the more interesting 
that it is not unnatural that they should be 
usually considered as the normal state of 
affairs. But as a matter of fact the instances 
of retrogression are quite as numerous. In 
1840 representative government existed in 
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British Guiana, Jamaica, Grenada, Tobago, 
St. Vincent, Antigua, Dominica, St. Kitts, 
Nevis, Montserrat, Barbados, Bermuda, the 
Bahamas, and even in the tiny Virgin Islands. 
Financial difficulties, the impossibility of 
adjusting the relations of the executive to the 
Legislature in colonies where the vast majority 
of the people are not and cannot well be re¬ 
presented in the Legislature, and other causes 
have combined to reduce the number of repre¬ 
sentative government colonies, which have not 
also responsible institutions, and for which 
the Crown has no right of legislation by 
Order-in-Council, to three only—the Baha¬ 
mas, Bermuda, and Barbados, British Guiana 
has in matters of finance representative 
government. In these cases the system, on 
the whole, works satisfactorily ; the colonial 
legislature's are given as far as possible a free 
hand, and the Secretary of State merely 
interposes when financial considerations or the 
rights of minorities seem imperatively to de¬ 
mand it; but it is interesting to note that a 
certain approach to responsible government 
exists in the shape of the association of 
members of the Legislature with Government 
officials on the executive councils of Bermuda 
and the Bahamas, and in the institution of an 
executive committee in Barbados, on which 
sit members of the two houses of the legisla¬ 
ture, together with the members of the execu¬ 
tive council, and which initiates all money 
votes, prepares the estimates, and introduces 
Government business. But it is not likely that 
any further step can be taken. Bermuda is 
still an Imperial fortress, and both in 
Barbados and the Bahamas the Imperial 
Government is trustee for the interests of 
the comparatively large native population, 
so that these three colonies will probably 
remain interesting examples of an im¬ 
perfect development. It is a mistake, how¬ 
ever, to suppose that the course of develop¬ 
ment is naturally from Crown Colony govern¬ 
ment through representative institutions to 
responsible government. Historically the old¬ 
est form of colonial government is something 
much more nearly allied to representative 
government than to Crown Colony adminis¬ 
tration, and, leaving aside the cases of mere 
fortresses and commercial stations, the history 
of the Constitutional development of the colo¬ 
nies “by settlement** is one either of the 
enlargement of the powers of the popular 
assembly until it controls the whole executive 
government or of the voluntary surrender of its 
powers tc the Crown in order that there may 


be instituted a strong executive authority; as 
was avowedly the case in the surrender by 
Jamaica of its representative government, 
after nearly two hundred years of existence, 
in 1866 consequent on the disturbances. 

Lord Durham’s Report. 

But the cases of retrogression, numerous 
and interesting as they are, are of little conse¬ 
quence in comparison with those of progress. 
No doubt the idea of establishing in the colo¬ 
nies a system of government comparable with 
that of the Mother Country appears obvious 
enough, but it was not so in 1838, and the 
boldness and substantial originality of Lord 
Durham’s report w’ill ever secure him the 
renown of the founder of the system of respon¬ 
sible government. Much else in that famous 
document has been falsified by the march of 
time. It must be strange for a native of 
Quebec to read the confident prediction :— 

“ It will be acknowledged by everyone who has 
observed the progress of Anglo-Saxon colonisation 
in America, that sooner or later the English race 
is sure to predominate even numerically in Lower 
Canada, as they predominate already by their superior 
knowledge, energy, enterprise, and wealth. The 
error, therefore, to which the present contest must be 
attributed, is the vain endeavour to preser\'e a 
French Canadian nationality m the midst of Anglo- 
American Colonies and States.” 

Indeed, Lord Durham’s great solution for 
the racial question, the amalgamation of 
Upper and Lower Canada, was decisively 
undone in 1867, when confederation took 
place, and for years before that date it had 
proved itself quite unworkable. 

In these cases, however. Lord Durham was 
dealing with forces which are too strong for 
statesmanship, and merely made the error 
common enough in the days before nationalism 
had become the dominant principle which it 
now is, of underestimating the power of race 
feeling. The substantial correctness of his 
political training is shown in the fact that no 
single point of his exposition of the funda¬ 
mental character of responsible government 
requires alteration to-day, after sixty-six years 
of actual experience of its w^orking. In reject¬ 
ing the proposed solution of the constitutional 
question by the expedient of an elected execu¬ 
tive council—an idea which has analogies in the 
early history of English constitutional govern¬ 
ment—he wrote Every purpose of popular 

control might be combined with every 
advantage of vesting the immediate choice of 
advisers in the Crown were the Colonial 
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Governor to be instructed to secure the co¬ 
operation of the Assembly in his policy by 
inttusting its administration to such men as 
could command a majority, and if he were 
given to understand that he need count on no 
aid from home in any difference with the 
Assembly that should not directly involve the 
relations between the Mother Country and the 
colony.” No alteration in these principles 
has taken place since they were enunciated, 
and the history of the growth of the autonomy 
of the self-governing colonies consists merely 
in the further definition and limitation of the 
conception of what affects the relations between 
the Mother Country and the colonies, and in 
the gradual geographical extension of the 
principle of self-government. Conferred first 
on the United Province of Canada, it w’as 
extended by 1850 to Nova Scotia, New Bruns¬ 
wick, and to Prince Edward Island, and in 
1855 to the Island of Newfoundland, after 
delays due in part to questions of treaty rights. 
In Australia it was conferred on New Zealand 
in 1852, on New South Wales and Victoria in 

1855, and on Tasmania and South Australia in 

1856, while the newly-created colony of Queens¬ 
land was on its creation in 1859 granted 
at once responsible government. Western 
Australia, through lack of population, only 
received responsible government in 1890, and 
then with certain reservations. In South Africa 
the Cape of Good Hope long hesitated as to 
whether it should accept the boon which the 
Home Government offered it, but did so finally 
in 1872, while, after some hesitation partly on 
the side of the colony and partly of the Colonial 
Office in view of the difficult problem of defence. 
Natal obtained self-government by a Local Act 
of 1893. Since that date the Letters Patent of 
1906 have conferred responsible government on 
the Transvaal, and those of 1907 on the 
Orange River Colony, in either case with¬ 
out any intermediate period of representative 
government. 

Imperial Intkkests. 

While these successive grants have deprived 
His Majesty^s Government of any direct control 
over all those colonies which have a large 
resident white population, the indirect control 
has steadily been diminished, and where it is 
retained the mode of its exercise has been sub¬ 
stantially altered. Lord Durham gives a list 
of the subjects in which he considered inter¬ 
ference proper, as the relations between the 
colony and the Mother Country were affected 
thereby. The list includes only ” the constitu¬ 


tion of the form of government, the regulation 
of foreign relations, and of trade with the 
Mother Country, the other British colonies, and 
foreign nations, and the disposal of the public 
lands;” in all other matters the colonists 
should have a free hand, as they were the 
most interested in their own administration 
and legislation, and were those on whom 
the results of unsatisfactory government 
first recoiled. He laid special stress on 
the necessity of leaving to the local govern¬ 
ment all patronage, a recommendation not 
altogether palatable at a time when posts in 
the colonies were a recognised means of pro¬ 
vision for younger sons. 

Lord Durham’s list is scarcely a complete 
one either in theory or in fact; but what he 
omitted was no doubt due partly to local 
circumstances and partly because it seemed 
to him obvious. The native problem did not 
then present itself in any marked form in 
Canada, where the Indians were too few and 
scattered to invite the interference of the 
Imperial Government on their behalf, and 
where, indeed, the great majority of the 
Indians were situated in provinces which in 
1838 were not ripe for self-government; and 
it probably seemed evident to any Imperial 
officer in 1838 that in military and naval 
matters the Imperial Government remained 
supreme. 

CHAKACrERIS'I'ICS OP RKSPONSIPLE 

Government. 

The essence of the new system lay in the 
substitution as advisers of the Governor of 
ministers representing the majority of the 
Colonial Legislature for officials nominated by 
Downing-street. It was, of course, inevitable 
that some years should elapse before the new 
arrangements were fully understood either by 
Governors or by ministers and, on both sides, 
claims were advanced which could not bear 
scrutiny, and which may now be regarded as 
only of historical interest. But from the earliest 
days of the working of the system, it was 
realised that there were real and substantial 
questions for solution, those arising out of the 
peculiar position of the Colonial Governor—as 
at once the head of the Government and an 
Imperial ofiScer responsible to the Crown 
through Imperial ministers—and, in particular, 
through the Secretary of State for the Colonics. 

Position of Colonial Governor. 

This double capacity at once differentiates 
the position of a Colonial Governor from that 
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of the Sovereign in the United Kingdom. It is 
true that in law and fact a Governor, even a 
Governor-General, is not a Viceroy, and that 
the degree to which he represents the Sovereign 
depends on the terms of the Letters Patent 
creating his post, or of local legislation. But, 
at the same time he is, in some respects, less 
under ministerial control, than a constitutional 
monarch. Such a monarch, in the event of a 
dispute with a ministry commanding popular 
support, must yield, or the throne would be 
endangered ; in the case of a Governor, the 
worst that can happen is recall, and some loss 
of prestige in the office of Governor, and 
this fact leaves open to the Governor, even at 
the present day, a certain sphere within which 
he can act on his own discretion. 

It has indeed been held by distinguished 
authorities that in all matters, or, at any rate, in 
all matters not of Imperial concern, a Colonial 
Governor must act on ministerial advice. ** A 
Governor is now politically a cipher,*’ writes 
Mr. Gold win Smithy *‘ho holds a petty Court 
and bids champagne flow under his roof, 
receives civic addresses, and makes flattering 
replies; but he has lost all power, not only of 
initiation, but of salutary control.” Both 
legally and constitutionally this view must be 
regarded as unduly * emphasising the depen¬ 
dent position of the (iovernor. It is a mistake 
to suppose that legally the Governor of a self- 
governing colony is bound to act on the advice 
of his ministers. It is true that in many 
colonial laws it is the Govcrnor-in-Council 
who is authorised to do certain acts, and in 
some constitutions it is specifically enacted, 
as in the constitutions of the Dominion of 
Canada and the Commonwealth of Australia, 
that the expression Governor-in-Council signi¬ 
fies the Governor acting with the consent of 
his executive council. But even in these 
cases the Governor is under no obligtation to 
act; he cannot do the act without the con¬ 
currence fcOf his council, but he can refuse to 
act, and can endeavour to obtain other ministers 
to carry on the Government. In very many 
cases, however—and in this matter there seems 
to be no fixed practice even in the same 
Dominion—the powers granted are granted to 
the Governor simply, and in these cases 
legally he is free to act as he pleases. No 
doubt his discretion is fettered in point of fact 
by the Royal Instructions which command him 
to take the advice of ministers, but the 
Instructions have not the effect of a Statute, 
and in them he is expressly permitted, if he 
considers it ;^ssential, to overrule his ministers. 


It is true that in the case of Canada and the 
Commonwealth of Australia no such permission 
is included in the Royal Instructions, but it was 
expressly recognised by the Canadian Minister 
of Justice, Mr. Blake, at whose suggestion 
the alteration in the Canadian Instructions 
was made in 1877, the alteration, while dis¬ 
tinctly indicating that as a rule the Governor 
does and must act through the agency and by 
the advice of ministers, did not deprive the 
Governor-General of his right to do otherwise 
in those rare cases in which owing to the 
substantial Imperial interests involved it was 
considered that full freedom of action was not 
vested in the Canadian people. 

The Governor as a Colonial Officer. 

It will be noted that, like Mr. Goldwin Smith, 
Mr. Blake considered that a Canadian Go¬ 
vernor-General could constitutionally hardly 
ever act against ministerial advice save on 
Imperial grounds. This view is not unnatural 
in the case of Canada, as a Federal Govern¬ 
ment must ever command the greatest con¬ 
sideration at the hands of a Governor-General, 
while of recent years the great preponderance 
of one party has rendered it obviously impos¬ 
sible for any Governor-General to hope to 
obtain other advisers who could command a 
majority in Parliament. But in Australia there 
is abundant warrant in the most recent con¬ 
stitutional practice for the refusal of the Gover¬ 
nor to accept ministerial advice if he thinks 
he can obtain advisers whose views are more 
in sympathy with those of the people. The 
right has recently been exercised by the Go¬ 
vernors of Western Australia and of Queens¬ 
land, in both cases in matters arising out of 
disputes betw^een the two Houses of the State 
Parliaments. The circumstances of the Queens¬ 
land case are too familar to require recapitula¬ 
tion, but the Western Australia precedent is 
no less important though less well know n. Mr. 
Moore’s Government m Western Australia 
brought in and passed easily through the 
Lower House a Bill for a land tax, which 
the Legislative Council declined to accept. 
Ministers then desired the Governor to grant 
them a dissolution, which Sir Frederick Bed¬ 
ford declined to do, and equally he declined 
to accept their resignations, and instead 
arranged for a prorogation of Parliament with 
the aim of arriving at a compromise between 
the Houses, a plan in wffiich his ministers 
acquiesced and wffiich appears to have won 
general approval in Australia. 

In such cases the Governor’s action can, it 
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is clear, only be justified by the belief that he 
is thus enabling the people to express their 
will. However much personally he may dis¬ 
like the policy adopted by his ministers, he 
must not compel them to resign unless he is 
satisfied that there is reason to think that 
they do not speak with the authority of the 
people. He has no right to inflict on the 
country the waste of time, the expense, and 
the annoyance of a general election to sa¬ 
tisfy his own conscience, which he can more 
properly relieve by resignation. But the 
difference between his position and that of 
a constitutional monarch does enable him to 
try a change of ministers in circumstances in 
which such a monarch could not act. It is 
not now really within the bounds of practical 
politics, that such a monarch should, proprio 
motu^ dismiss his ministers, or force them into 
resignation, so long as they commanded a 
majority in the Legislature. But if a Colonial 
Governor has miscalculated, he simply accepts 
the advice of his former ministers when they 
return with a Parliamentary majority. In no 
circumstances would he be justified in disre¬ 
garding the decision of the people in a matter 
of this kind ,* if he did, his recall would be in¬ 
evitable. The limits within which a Governor 
should act may be illustrated by the conduct of 
Sir G. le Hunte, Governor of South Australia, in 
1906, again in a case of a dispute between the 
two Houses of the Legislature. The Lower 
House was anxious to diminish the property 
qualification of the electors of the Legislative 
Council, and the Council were unable to see 
their way to accept the proposals of the Pre¬ 
mier. He, therefore, approached the Governor 
with a request for a dissolution as a preliminary 
to steps to overcome the resistance of the 
Council. The Governor was reluctant to dissolve 
a House which had just been returned at a 
general election, and so w'aste the Parliament¬ 
ary session, when many important measures 
awaited disposal, and declined his request. 
Ministers then resigned, and Sir G. le Hunte 
sent for the leader of the Opposition, and 
asked him to form a Ministry. He could not, 
however, do so, and the Governor, instead of 
granting him a dissolution on the chance that 
he might find it possible to obtain a majority, 
recalled his ministers, and granted their re¬ 
quest for a dissolution, despite the loss of the 
Parliamentary session. 

, It wilt be seen that in all tlie cases cited 
disputes between the Houses of the Colonial 
Parliament were the occasion of the Governor’s 
exercise of his personal discretion. The ex¬ 


planation of this fact is of course that such 
disputes only arise when parties in the country 
are of approximately equal strength, and that 
it is in these circumstances alone that the 
Governor can safely act on his discretion. In 
local matters it would nowadays be pre¬ 
posterous for a Governor to reject ministerial 
advice if the Ministry had the confidence of 
both Houses of Parliament save under very 
exceptional circumstances. He would be 
justified, indeed, in refusing to act illegally, 
at any rate when the illegality was clear, and 
if a Colonial Government should actually 
endeavour to use him in the perpetration of a 
gross wrong—an inconceivable case—he could, 
no doubt, justify refusal to accept their advice, 
even although it might render it essential for 
him to resign. But it is not likely that modern 
cases of such action will arise, and on the 
whole the field on which a Governor is free to 
use his personal discretion may fairly be said 
at the present time to be confined to cases 
when he has reason to believje that the majority 
in. the Lower House of the Legislature—which of 
course determines the Government of the day 
—does not really represent the views of the 
people. 

The Governor as an Imperial Officer. 

But there is another and for us more import¬ 
ant aspect of the Governor's position. He is an 
Imperial officer subject to His Majesty’s in¬ 
structions whether conveyed formally by Royal 
Instructions under the sign manual and signet, 
or informally by a Secretary of State. Such 
instructions are not laws and breach of them 
neither invalidates the Governor’s acts nor 
renders him liable to suit, but the Crown would, 
of course, be justified in immediately recalling 
the offending officer. Naturally as the Go¬ 
vernor has no staff of Imperial servants these 
instructions cannot and do not direct him to 
do specific executive acts, and are confined to 
giving him directions as to the use for his 
power to reserve colonial legislation or the 
consideration of the Home Government and 
the prerogative of pardoning criminals. The 
legal right of the Imperial Cabinet—or tech¬ 
nically of His Majesty—to give such instruc¬ 
tions is beyond doubt. Save in the case of the 
Commonwealth of Australia, the constitutions 
of the self-governing Dominions expressly 
authorise the Crown to issue instructions as to* 
the reservation of Bills, though an Imperial 
Act-*-the Colonial Laws Validity Act, 1865— 
provides that neglect of these instructions does 
not invalidate a law if assented to. The pre-- > 
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TOgative of pardon is one of the most un¬ 
doubted prerogatives of the Crown, which is 
dearly entitled to subject its delegation to 
whatever restrictions it deems desirable. 

Disagreement between Colonial and 
Imperial Governments. 

There arises, however, a serious difficulty 
when the Governor endeavours, in opposition to 
the wishes of ministers, to carry into force a 
policy approved by the Imperial Government. 
It is, of course, clear that if he can find other 
ministers ready to accept responsibility for the 
policy and able to carry on the government, 
then he is relieved from all difficulty. But it is 
obvious that the colony, as a whole, might 
support the Government, and that an alterna¬ 
tive ministry might be impossible. In that 
case, is it constitutional for the Government to 
resign, leaving the Governor without a ministry, 
and without the means of carrying on the 
ordinary government of the country, in the 
hope that by so doing they may force the hand 
of the Secretary of State ? The answer must 
surely be in the negative ; since the Colonial 
(h)vernment can hardly put itself in the posi¬ 
tion of passive resistance, and the constitu¬ 
tional method of asserting its rights is dis¬ 
cussion and protest. This view is supported 
by the usual practice, including a precedent of 
great importance. In the dispute between 
Lord Glasgow and his ministers, in 1892, as 
to the addition of members to the Legislative 
C’ouncil of New Zealand, ministers despite the 
refusal of the Governor to accept their policy, 
remained in office, and justified themselves by 
the view that “if it be the right and duty of 
the Governor to act in any case contrary to 
the advice of his ministers, they cannot be 
held responsible for his action, and should not 
feel justified in retiring from the administra¬ 
tion.” In this case the Governor acted on 
what had formerly been the view of the 
Colonial Office as to the Governor's attitude in 
these cases, and not on any express instruc¬ 
tions ; but the reasoning of ministers would 
apply even more forcibly to such a case. On 
the other hand, it is obvious that the Imperial 
Government is bound to do all in its power to 
avoid placing ministers in the position of 
accepting a policy with which they are not in 
hearty sympathy. 

Relaxation of Imperial Control as to 
Public Lands. 

As a matter of fact the Imperial Govern¬ 
ment has surrendered one by one its powers 


of control over colonial administration and 
legislation. At first, in Canada, it was felt 
to be indiscreet to hand over all the Crown 
lands to the disposal of the mere handful of 
settlers instead of keeping them in the hands 
of the Imperial Government as trustee for the 
Empire, but in 1847 a full surrender was 
made, wffiile the establishment of the principle 
of self-government in Australia was accom¬ 
panied by the repeal of the Acts relating to 
waste lands in the colonies concerned. In 
1890 the tiny population of Western Australia 
were entrusted with the sole control of nearly 
600 million acres of land, much of which was 
and still is unexplored. Similarly the Cape, 
Natal, Newfoundland, and New Zealand have 
been permitted to work out their own policy as 
to their public lands. It may be argued that 
in this matter His Majesty’s Government have 
shirked Imperial obligations to avoid unpopu¬ 
larity, but no one who studies the records of 
the representations made on this subject to 
the Imperial Government will doubt the wisdom 
of the concession. 

Trade Rei.mtons. 

In the case of trade relations similar con¬ 
cessions have been made. Neither Lord 
Durham nor any of his contemporaries would 
probably have looked forward to the possi¬ 
bility of Canada at an early date exercising 
full powers as regards Customs matters. But 
as a matter of fact the last tariff framed for 
North America by the Imperial Parliament 
w’as that of 1842. A complete change in the 
situation of affairs was created immediately 
afterwards by the adoption of the policy of 
Free Trade in Great Britain, and an Act of 
1846 gave Canada power to repeal duties im¬ 
posed on foreign goods under Imperial Acts. 
The policy of the Imperial Government still 
prohibited differential duties as against one 
British colony in favour of another, and it 
was not until 1861 that the principle of mutual 
preferences among the Canadian colonies was 
accepted, an arrangement superseded later 
by federation. In Australia the prohibition 
against differential tariffs was enforced by 
an Imperial Act of 1866, and it was not until 
1873 that inter-colonial preference was allowed, 
and even then it was expressly laid down that 
differential duties should not be levied on 
British or foreign goods. The last remnant 
of the system did not disappear until as late 
a date as 1895 when an Imperial Act expressly 
swept away all these restrictions on the free¬ 
dom of action of the Australian colonies. 
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Despite the disappearance of these formal 
restrictions, however, the Imperial Govern- 
metit, with the approval of the Colonial 
Governments as shown at the Colonial Con¬ 
ferences of 1894 and 1902, and by the recent 
action of Canada in extending- to all British 
Colonies and Protectorates the benefits of 
the French treaty, has established the rule 
that no colony shall give any trade prefer¬ 
ence to a foreign power which is not also 
extended to every British colony and to the 
Mother Country. An interesting example 
shows, however, the unwillingness of His 
Majesty's Government to interfere save in 
cases of great necessity with colonial action. 
In i8go a commercial convention was arranged 
between Newfoundland and the United States, 
but the Government of Canada remonstrated 
on the ground that a serious blow would thus 
be struck at its trade, as the United States 
would be able to obtain from Newfoundland 
the very articles on which the Dominion Go¬ 
vernment were anxious to obtain a preference 
for Canada, and on this ground only the Im¬ 
perial Government declined to ratify the con¬ 
vention. In 1903, however, Sir Robert Bond 
succeeded, with the assistance of the British 
Ambassador at Washington, in arranging a 
new convention, and His Majesty's Government 
no longer refused to ratify the convention, 
although, as a matter of fact, the United States 
Senate has hitherto declined to accept it on the 
ground that it is contrary to the interests of 
the New' England fishermen. Moreover, the 
Government took active steps, when the Trans¬ 
vaal and the Orange River colonies were still 
under their control, to secure the formation 
of the South African Customs Union, which 
applies to South Africa the principles of 
inter-colonial preference. 

Shipping Legislation. 

The history of shipping legislation tells the 
same tale. It was partly in deference to the 
strongly expressed wishes of Canada that the 
repeal of the Navigation Acts took place in 
1849, and as early as 1857 the Customs Con¬ 
solidation Act established the right of Colo¬ 
nial Governments to regulate all the details 
of their Customs administration by suspending 
the operation of the British code whenever a 
colony had made complete provision for the 
management of its Customs affairs. In 1869 
the further step was taken, by an Act, which 
was not even discussed in Parliament, to 
hand over the whole control of coasting trade, 
which had been reserved in 1849, to the 


Colonial Legislatures, subject only to the pro¬ 
viso, which still appears in the Consolidating 
Act of 1894, that vessels registered in the 
United Kingdom, or any other British posses¬ 
sion, shall not be treated worse than ships 
registered in the possession itself. Moreover, 
any colony may regulate, by its enactments, 
any vessels registered in it, and these enact¬ 
ments are valid even beyond the limits of the 
colony. Indeed, as the Colonial Merchant 
Shipping Conference last year showed, the 
only vessel not subject, while in colonial 
waters, to colonial legislation is the vessel 
which strictly confines itself to oceanic trade, 
and, if it calls at more than one port in any 
possession, merely puts down or takes up 
oversea passengers or cargo, a fact which, in 
view of the enormous British interests involved 
in the shipping trade, is conclusive proof of 
the unwillingness of the home government 
to impose any unavoidable restrictions on 
colonial Legislatures. 

Military and Naval Affairs. 

In military and naval affairs the same pro¬ 
gress is manifest. In the early years, after 
the grant of responsible government, the some¬ 
what absurd claim was advanced that the 
Imperial troops still retained in the colonies 
were to be considered to be under the control 
of the Colonial Governments, and in 1857 this 
claim was actually put forward by the Govern¬ 
ment of New Zealand, which protested against 
the action taken by the Governor, with the 
approval of the Secretary of State, in regard to 
the custody of certain prisoners of war. It 
was pointed out in reply that the operations 
had been carried out by the forces of the 
Imperial Government, and that Government, 
having borne the burden of the operations, 
must have the deciding voice in the disposal 
of the prisoners. Such disputes became im¬ 
possible in the Australian colonies, with the 
gradual withdrawal of the Imperial garrisons, 
after 1867, and similarly in Canada, while the 
Red River rebellion was suppressed by the 
advance of a mixed body of Imperial and local 
forces, the North-West rebellion of 1885 was 
put down after some hard fighting by local 
troops only, though it was not until quite 
recently that the Canadian Government under¬ 
took the duty of supplying garrisons for Halifax 
and Esquimau. 

In South Africa the position has been and 
still is obscured by the existence of Imperial 
dependencies alongside of the self-governing 
colonies. It was on this ground that Sit 
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Michael Hicks-Beach based his approval of 
the action of Sir Bartle Frere, in 1878, in dis- 
missin^^ the Molteno Government. Mr. Molteno 
made no claim to control the Imperial garri¬ 
son, but he contended that it was for the Cape 
ministry to determine whether or not the 
services of the Imperial troops were required. 
As the Secretary of State pointed out, the 
Governor ot the Cape was also the High Com¬ 
missioner for South Africa, and in that capacity 
could not be bound by the advice of the Cape 
Government, and must take such measures as 
might be expedient for the safety of British 
South Africa. Fortunately, the home Govern¬ 
ment’s view of the situation was accepted by 
the Cape constituencies, which gave Mr. Sprigg 
a substantial majority, or there would have 
arisen a position of the serious character indi¬ 
cated above, a position which threatened to 
arise during the late hostilities in South 
Africa. It is, of course, obvious that in the 
case of war, as in the South African war, the 
decision in local affairs must rest with the Im¬ 
perial Government, whii'h supplies the troops 
and the money to defray the cost of the opera¬ 
tions, and that even in minor operations if 
Imperial assistance is required the Imperial 
Government acquires a right to be consulted 
in the subsequent settlement. 

In all other matters, however, no attempt at 
Imperial control is maintained, and the 
arrangements for military command in Aus¬ 
tralia, New Zealand, and Canada have of late 
been considerably modified without protest 
from home. Similarly Lord Tweedmouth at 
the Colonial Conference of 1907 accepted the 
principle of the establishment of a separate 
Australian navy not directly under Imperial 
officers. 

Cons rrru tional Dkvelop.mex 1. 

Nor has any attempt been made to impede 
constitutional development. It was indeed 
originally deemed essential to make colonial 
constitutions practically rigid, and to allow 
alteration only under circumstances which 
ensured the assent of His Majesty’s Govern¬ 
ment before any alteration could come into 
force. This was the case with the constitution 
of Canada in 1840, and for this reason the 
Constitution Acts of all the Australian States 
with the possible exception of Tasmania con¬ 
tained a formidable list of classes of Acts 
amending the constitution which could only 
come into force after approval by His Majesty 
in Council and in certain cases after being 
laid before PariiamenL The result was infinite 


confusion which led to the passing from time 
to time of Imperial Acts to validate Colonial 
Acts whose validity was on one ground or an¬ 
other questioned, and last year, for the first 
time, saw the reduction of the system to 
reasonable simplicity by the passing of the 
Australian States Constitution Act, which re¬ 
quires reservation of only such Acts as are of 
first-rate importance and abolishes the obso¬ 
lete practice of laying Bills before the Imperial 
Parliament. In the modern constitution of 
the Commonwealth of Australia, alteration 
of the constitution by the Legislature and a 
referendum is elaborately provided for, while 
the constitutions of the Orange River Colony 
and the Transvaal permit alteration by ordin¬ 
ary legislation which must be reserved for the 
royal assent. In Canada the right of altering 
the constitution, save in certain details, re¬ 
mains in the Imperial Parliament only, but 
that is in accordance with the washes of the 
people of Canada, who still desire, as in 1867, 
that the British North America Act should be 
regarded as a formal compact of union endow’ed 
wath all the authority belonging to a document 
w'hich no power in Canada can modify. In 
New' Zealand, in w’hich, under the Constitution 
Act the powers of the Dominion Legislature 
are somewhat restricted, no disposition to 
demand greater freedom seems to exist. Sir 
Joseph Ward lately, in opposing the proposal 
of the election of the Lt‘gislativc Council, which 
at present is nominated, mentioned that the 
abolition of the Council would require an 
Imperial Act, but he did not suggest that he 
regarded such an Act as desirable. 

External Affairs. 

It is naturally with regard to external affairs 
that the interference of the Imperial Govern¬ 
ment is at once inevitable and justifiable. It 
is clear that if the Empire is to enjoy her right¬ 
ful share of pow'er and influence among foreign 
nations she must act as a w’hole. Whatever the 
growth of population in Australia may be she 
could never as a distant power command the 
same weight as an Empire which included 
Canada and South Africa besides the British 
Islands and India. In conducting negotiations 
with foreign powers the Imperial Government 
cannot merely devote itself to the interests of 
any one part of the Empire, and inevitably on 
some occasions there must be disputes, in 
which the Imperial Government iflust have in 
the long run the last word. But it is the policy 
of the Imperial Government steadily to diminish 
the cases in which such disputes can arise by 



340 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. February 2x, 1908. 


associating Colonial Governments with her in 
arranging treaty stipulations. For this reason 
were denounced the treaties with Germany and 
Belgium in order to enable Canada to give 
preferential treatment to the Mother Country 
and other British colonies, and the fixed rule 
has been adopted since 1900 of securing for all 
British colonies, including even^ the Crown 
colonies, the right to adhere separately to or 
to withdraw from treaties concluded by the 
Imperial Government. 

This principle, as regards commercial 
treaties, was expressly recognised in 1877, 
when new treaties with France and Italy were 
under negotiation, and, in 1881, Canada was 
assured that her wishes would be ascertained 
and followed in making treaties affecting her. 
Further, there has grown up the established 
practice of associating a colonial representa¬ 
tive in the negotiation of treaties directly 
affecting that colony, as in the case of Sir 
John Macdonald’s share in the treaty of 
Washington, and Mr. Fielding and Mr. 
Brodeur’s participation in the recent negotia¬ 
tions for a treaty with France. 

Asiai'ic Immigration. 

Serious questions have arisen with regard 
to immigration, especially from Asiatic coun¬ 
tries. In 1877, the Governor reserved, despite 
the protests of his ministers, a Queensland 
Bill for the exclusion of Chinese, and the Colo¬ 
nial Secretary ultimately declined to sanction 
the Bill. However, subsequent legislation in 
all the Australian colonies was allowed, and 
the same policy of restriction was adopted 
by Canada in 1885, and has been enforced 
by a later Act of 1903, in the Cape by 
an Act of 1904, and more recently by New¬ 
foundland. In the case of China, however, 
the treaty of Pekin is unilateral, and while 
requiring the free entry of British into certain 
parts of China gives no reciprocal right of 
Chinese entry upon British territory, such as 
is contained in the treaty with Japan, which 
has been accepted by Canada on behalf of the 
Dominion, and the exclusion of Chinese 
was not contrary to treaty rights. A more 
difficult question arose out of the determina¬ 
tion of the colony of Natal and of the Aus¬ 
tralian colonies, to put restrictions on the 
immigration of Her Majesty's British Indian 
subjects. On this point eventually Mr. 
Chamberlain deemed, it'advisable in 1897 to 
"ccept avcompromise, on the basis that mere 
^ 'our should not be made a ground for exclu¬ 


sion, but that an education test should be* 
adopted instead. This solution was accepted 
by Natal, and has since been steadily acted 
upon, appearing in the Australian Common¬ 
wealth Acts of 1901 and 1905, which allow the 
entry of the Indian student and substantial 
merchant, while securing the exclusion of the 
special bugbear of the Australian public, the 
so called " Afghan ” pedlar. 

The interpretation of treaties rests, of 
course, with the Imperial Government, and in 
1891 a Bill was actually brought into the 
Imperial Parliament to give power to en¬ 
force the interpretation put by His Majesty’s 
Government on the treaty rights of France in 
Newfoundland, and was only withdrawn on 
the Colonial Government undertaking to pass 
the necessary legislation. But it is now a 
fixed rule to obtain, if possible, the concur¬ 
rence of Colonial Governments in any foreign 
questions affecting them, and to meet their 
wishes if practicable. On this ground His 
Majesty’s Government were prepared to annex 
the territory known as German South-West 
Africa on the Cape accepting responsibility for 
it, and actually did annex part of British New 
Guinea at the wish of the Australian colonies. 
Similarly a loan was guaranteed by Great 
Britain for Canada to aid her in acquiring the 
Hudson Bay Company’s territories, and the 
consent of Canada was obtained and her co¬ 
operation secured in the negotiations of the 
Joint High Commission in 1898, and in the 
reference to arbitration, in 1903, of the Alaska 
Boundary dispute, while the concurrence of 
Australia and New Zealand was recently sought 
for in the arrangements with France for the 
establishment of a joint protectorate in the 
New Hebrides. 

Native Rights. 

* Much more doubt has been thrown on the 
claim of the Imperial Government to concern 
itself with native rights. The earlier constitu¬ 
tions contained few provisions on this head 
except in so far as treaty rights w^ere con¬ 
cerned, mainly because the absence of natives 
in any considerable numbers in the colonies 
affected made the matter one of no moment. 
In New Zealand and South Africa the case 
was otherwise, but when responsible govern¬ 
ment was given to the Cape no special provision 
was felt to be necessary owing to the existence 
under the constitution of no colour distinction 
in voting rights^ the strong position thus, 
secured to the native vote preventing any 
chance of ill-treatment on a serious scale. But 
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in Natal, where this rule did not exist and 
where very few natives had or could obtain the 
franchise, it was felt desirable at once to re¬ 
serve a sum to be applied for their benefit, and 
to vest the control over the native tribes in the 
Governor by instructing him to act, after 
hearing his ministers’ advice, on his own 
responsibility. No provision to enforce this 
rule was, however, made and practically the 
Governor has acted on the advice of ministers 
whose task has been a difficult one, especi¬ 
ally since the handing over of Zululand in 
i8g7 from the administration of the Im¬ 
perial Government added to the problem the 
duty of controlling those warlike tribes. 

In Western Australia more effective provision 
was made for the welfare of the aborigines by 
establishing a department independent of 
ministerial control, charged with the super¬ 
intendence of their welfare and the expenditure 
of the sums reserved for their benefit. This 
arrangement, however, was strongly resented, 
and the department was, with Mr. Chamber¬ 
lain’s consent, subjected in 1897 to ministerial 
control. The Transvaal Letters Patent do not 
include any reservation of money but invest the 
Governor with the vague powers of Supreme 
Chief, and secure that any native lands shall 
not be alienated save under the authority of a 
law. Both in South Africa and Australia 
difficulty has arisen from the treatment ot 
British Indians, and the Transvaal and Orange 
River Colony Letters Patent require reserva¬ 
tion of all Bills imposing disabilities on non- 
Kuropeans. 

There are, therefore, good grounds for main¬ 
taining the right of disallowance of colonial 
legislation and of requiring the reservation of 
Bills in certain cases by colonial (rovernors. 
It was proposed in the constitutions drafted iii 
1854 by the Legislatures of New South Wales 
and Victoria to establish a distinction between 
acts of Imperial and of local interest, and to 
require the Governor on his own responsibility 
to assent to or to reject them, while permitting 
him to reserve and Her Majesty to disallow 
acts affecting^ Imperial interests, which were 
defined as Acts dealing with questions of alle¬ 
giance, naturalisation, treaties, political inter¬ 
course with foreign Governments, the discipline 
of the troops and defence, and the law of high 
treason, and, in the case of Victoria, of divorce. 
This proposal was definitely rejected by the 
Government of the day, and experience shows 
conclusively that their decision w*as wdse. The 
Governor would have been forced to accept 
every Act of local interest unless he could 


obtain new ministers and the home Govern¬ 
ment would have had to resort to the unde¬ 
sirable step of specifically legislating to over¬ 
ride colonial laws. It is not, of course, desir¬ 
able that the legislation of a Dominion should, 
on Imperial grounds readily be disallowed, 
and the recent Parliamentary returns show 
how seldom it is now found necessary to use 
this power, but the fact of its existence gives 
the Imperial Government a position to ask for 
minor amendments, as is often done, while the 
utility of the power of reservation has recently 
received striking illustration from the case of 
the British Preference Bill of the Common¬ 
wealth Parliament, which conferred on British 
trade privileges incompatible with treaty obli¬ 
gations, and which w'as, therefore, properly re¬ 
served w'ith the consent of the Commonwealth 
Government for the signification of His Majes¬ 
ty’s pleasure. It is clearly much more conve¬ 
nient that a Bill w hich is likely to be disallow'ed 
by 11 is Majesty’s Government should be re¬ 
served, and so never come into force than that 
after a few’ months’ existence as law it should 
be disallowed. What is essential is not that 
Colonial Acts should be exempt from disal¬ 
lowance or reservation, but that such Acts 
should only be disallowed on Imperial grounds, 
and, pending a practical scheme of Imperial 
Federation, the decision as to what are ade¬ 
quate Imperial grounds must rest with the 
Imperial Government after full consultation 
W’ith the Government of the colony concerned, 
and of any other colony which ma}^ be in¬ 
terested. 

No doubt at one time the disallowance 
of Acts rested on no very sound basis of Im¬ 
perial interest, e,g.. Deceased Wives’ Sisters 
Marriage Bills were repeatedly not sanctioned 
—but in i8q 9, after some hesitation, the rule 
was finally laid down that in mere matters of 
local interest, how'ever, important, the Imperial 
Government would not interfere. This was 
done in respect of the proposal in Newfound¬ 
land to dispose of the railway, a proposal which 
raised widespread discontent in the colony, 
and which presented many grave defects. Mr. 
Chamberlain, while pointing out in detail the 
objections w^hich could legitimately be offered 
to the proposal, definitely declined to interfere 
with the legislation of the colony, when Im¬ 
perial interests w'ere not affected, merely 
reserving as a possible subject for interference 
a case in which the Colonial Government 
might be charged with bad faith, and certainly 
since that date no Act of local interest has 
been disallowed or reserved. 
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Prerogative of Pardon. 

The 'same doctrine of Imperial interests has 
been made the touchstone for the exercise of 
the prerogative of pardon which is always dele¬ 
gated to the Governor by the King. In the 
early years of responsible government the exer¬ 
cise of the prerogative was carried on in a 
somewhat haphazard way in several colonies ; 
in one case indeed it was the custom for the 
Governor to leave signed pardons in blank for 
use in his absence. Lord Kimberley, in 1871, 
laid down that the Governor must, in each case, 
decide after taking the advice of ministers, 
but on his personal responsibility, and, after 
a heated correspondence between Sir Hercules 
Robinson and Mr. Parkes, in 1874, Lord 
Carnarvon definitely decided that the Governor 
was entitled to receive the advice of ministers, 
but must take personally the responsibility for 
decision, thus relieving ministers of the poli¬ 
tical and social pressure which would other¬ 
wise be brought to bear upon them. This doc¬ 
trine was embodied in the permanent Letters 
Patent issued, in the decade 1870-1880, for all 
the Australian colonies and New Zealand, and, 
in virtue of it, Lord Dufferin, in Canada, de¬ 
cided on his personal responsibility to grant 
a pardon to Lepine, in 1875, and referred the 
case of Peter Martin home for instructions, in 
1877. But in revising the Canadian Letters 
Patent, in 1877, sit the suggestion of Mr. Blake, 
the Governor-General was only required to 
assume personal responsibity when the inte¬ 
rests of the Empire, or of any country other 
than the Dominion, were at stake. I’he 
same form of words was introduced into 
the Australian Instructions in 1895, and was 
adopted for the Instructions to the Governor- 
General of the Commonwealth in 1900. 
The older form is, on the other hand, re¬ 
tained in cases like the Cape, Natal, and the 
Transvaal and Orange River Colony, where 
the existence of a large black population 
renders the exercise of the prerogative a matter 
of singular importance. But even in these 
cases the new form would be adequate, inas¬ 
much as the expression, ** interests of the 
Empire,^^ includes all the complicated ques¬ 
tions of native races in South Africa. In point 
of fact the exercise of the prerogative of pardon 
is now assimilated to any other executive action 
of the Governor; if he disregards ministerial 
advice, it must be on grounds of Imperial 
interest which he can substantiate to the satis¬ 
faction of the Secretary of State, though 
naturally the peculiar nature of the prerogative 
would render it, if used contrary to the advice 


of ministers, less of a cause of offence than 
would be the case with any other executive act. 
One other small concession has recently been 
made to colonial wishes in the case of the Cape 
and the Transvaal. In earlier times it was 
quite usual to banish offenders for other than 
political crimes, but after the case of the bush¬ 
ranger Gardiner, in 1874, the Secretary of 
State pointed out the grave objections to this 
mode of procedure, and thenceforth banish¬ 
ment was confined to political offences un¬ 
accompanied by other grave crime. After the 
passing of the Aliens Bill of 1904, it was felt 
no longer possible to maintain this position, 
and at the request of the Government oi the 
Cape, the Cape Letters Patent were amended 
to permit the banishment of any person not a 
British subject, or domiciled in South Africa, 
and the same provision appears in the Trans¬ 
vaal and Orange River Colony i^etters Patent 

Restricted use of Imperial Powers ok 
Le(;islaiion. 

In this connection attention may also be 
called to the practice of assigning increasing 
importance to colonial opinion in the use of the 
peculiar powers of the Imperial Parliament, by 
which it can legislate for the whole Empire and 
for things taking place beyond the territorial 
w’aters of the colonies. In the t ase of the Extra¬ 
dition Acts their operation is suspended in 
Canada so long as the Canadian Extradition 
Acts are in force. Efforts are still being made 
to secure an Imperial naturalisation code, and 
English legislation on the subject has been 
delayed, pending some agreement with the 
colonies. Care was taken to exclude the 
colonies from the operation of the new’ Mer¬ 
chant Shipping Act of 1906, though they were 
invited to adopt its principles if they thought 
fit. The case of that Act is, indeed, almost 
an extreme example of the unwillingness of 
Parliament to pass legislation affecting the 
colonies, for its terms were not made ap¬ 
plicable even to Crown colonies, while the 
Act of 1894 legislated freely for all the British 
dominions. Similarly, in 1905, when the Act 
to enable the Royal Commission as to stores, 
to compel the attendance of witnesses, <!i:c., 
was being passed, its operation was restricted 
to the United Kingdom, although it was 
essential for the Commissioners to take evi¬ 
dence in South Africa, and though grave 
Imperial grounds could well have been urged 
in favour of extending the effect of the legis¬ 
lation to the colonies concerned. 
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Judicial Appeals. 

Even in regard to the question of appeals to 
the Privy Council, concession has been made 
to Canada and to the Commonwealth of 
Australia. When the Supreme Court of 
Canada was established by a Dominion Act 
in 1875, it w^as intended to forbid any appeal 
to the Judicial Committee of the Privy Council, 
and to make the Supreme Court the final 
appeal court for Canada. It w'as then inti¬ 
mated by the Imperial Government that if the 
Bill were passed in that form, they would be 
unable to advise Her Majesty to assent to it, 
and in consequence the measure became law 
in such a form as to leave untouched the 
right of Her Majesty to grant special leave to 
appeal from a judgment of the Supreme Court 
of the Dominion, wdiile appeals from the High 
Courts of the provinces still lie direct to 
either the Privy Council or the Supreme Court, 
at the option of the litigant. But in 1887, Her 
Majesty was advised to assent to an Act of 
the Dominion Parliament making the Supreme 
Court’s decision final in all criminal cases. 
In the case of the Commonwealth, His 
Majesty’s Government, after long discussions 
in the Imperial Parliament, in 1900, agreed 
to leave the High Court of Australia as the 
final arbiter in all cases affecting the rights 
of the Commonwealth as against the States, 
or of two or more States inter se, though it 
remains open to the High Court to give a 
certificate permitting further resort to the 
Privy Council. Those two cases in Canada 
and the C'ommonwTalth afford the only excep¬ 
tions to the general rule that any of His 
Majesty’s subjects can obtain redress for mis¬ 
carriages of justice in colonial courts on appeal 
to His Majesty in Council. 


DISCUSSION. 

The Chairman (Sir Charles Dilke), in opening 
the discussion, said the author began his most inter¬ 
esting and admirable paper by alluding to the new 
name which had been given to the Colonial Confer¬ 
ence, namely, the Imperial Conference; and it was 
difficult to S))eak at the Society of Arts that day with¬ 
out alluding to the new name which had been granted 
to the Society, namely, that of the Royal Society of 
Arts, The Imperial term was one which suggested a 
curious historical reference. The Crown was declared 
an Imperial crown in old days in connection with 
the pretension of the holy Roman Empire to be a 
crown superior to other crowns, and also in connec¬ 
tion with certain Papal pretensions. In the reign of 
Queen Elizabeth, the crown became for a moment 


definitely Imperial in the present sense, by the 
title at one time assumed by Queen Elizabeth, 
of Empress, including the Crown of England, 
Ireland, France, and Virginia. In that title, the 
position of Virginia as one of the dominions of 
the Crown, under a separate kingdom held by the 
King of England, was expressly recognised, and the 
whole of Sir Walter Raleigh’s imperial system was 
based upon that principle. The author had described 
the historical interest of the regression or retro- 
egression which had occurred in many cases in the 
Colonial Governments, a very remarkable example of 
which was afforded by some of the original American 
colonies. The colony of Virginia never developed 
in its early stages to a high point of government, but 
in Carolina it was otherwise. In Carolina the powers of 
self-government conferred in the earliest Charter were 
extreme. Even in the latest seventeenth century Char¬ 
ter, the inhabitants were to “ choose from among them¬ 
selves 13 persons .... one whereof the proprietors 
will appoint for Governor and half of the others for 
his council, which the Governor is to rule for three 
years, and then learn to obey.” Those words would 
be found printed in Professor Hugh Fgerton’s 
admirable book, the “ Short History of British 
Colonial Policy.” The same extended powers of 
self-government were to be found in the early 
government under the Crown of the Commonwealth 
of Massachusetts, where the same words were used as 
in the Carolina Charter, including ” They shall choose 
for themselves an assembly.” The Charter of the 
Commonwealth of Massachusetts was modified after 
the fall of the Protectorate, and the Restoration; 
but even in the latter form, in 1691, it was very 
free, and gave to Massachusetts an annually elective 
assembly, with the complete power of taxation and 
of legislation which was not repugnant to the law 
of England. As the author said. Colonial Govern¬ 
ment went through a long period of retrogression, 
and this had also been proceeding quite recently in 
the West Indies. In the case of Jamaica, there 
was not only the withdrawal of the constitution, to 
which the author had alluded in the paper, but the 
subsequent withdrawal even of what was left. One 
great difficulty which had arisen in all those cases was 
pointed to in many parts of the paper. For instance, 
in the early part of his paper the author stated that, 
in the case of certain colonies which he named, the 
Imperial Government was trustee for the interests of 
the comparatively large native population, and that 
was the ground which he gave why those particular 
colonies were likely to remain in a state of imperfect 
development. A little further on the author returned 
to the question, where he described, under the heading 
of ** Imperial Interests,” the difficulty of giving direct 
control to the Imperial Government in cases where 
there was a large resident white population. The 
author would be the first to feel that that test was 
a little vague, because the mere largeness of the 
population did not take into consideration its rela¬ 
tive largeness. For instance, while we had never 
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been asked for completely responsible institutions in 
Ceylon^ there was a very natural demand for 
a larger amount of elective representative insti¬ 
tutions there, there being a large white resident 
population in one sense of the word. On the other 
hand, rightly or wrongly, this country granted self* 
government in the fullest form to Natal, where the 
white population of all kinds was still under 100,000, 
compared with 1,100,000 blacks of one kind and 
another. So that the question of proportion, as well 
as of absolute number, could not fail to be considered 
in those cases. Everyone was familiar with the 
obvious difficulties which arose almost every day m 
connection with the matter, and the same question 
was referred to over and over again in the paper. For 
instance, an important allusion was made to it, where 
the author spoke of the retention of Imperial control 
over the lands of the Colonies, stating that the Cape, 
Natal, Newfoundland, and New Zealand had been 
permitted to work out their own policy as to their 
public lands. But there arose the question of what 
exactly was the colony to which the high powers of 
self-government were granted, because in Natal and 
the Cape, communities had been handed over to the 
Government, at one time or another, which were not 
actually a portion of the colony. In connection 
with Natal, that happened at first with Zululand, 
and it was so much the case with Basutoland in 
connection with the Cape, that the Cape, after the 
Basuto war, appealed to us to take Basutoland back 
again, and this country did take it back, and held it 
now by the desire of the Cape. The difficulties were 
not solved in that way, in fact in some sense they were 
insuperable, i.e,, they were perpetual, and were likely 
to be in an Empire like the British. Towards the 
end of his paper, under the heading of “Native 
Rights,” the author mentioned the reservation of the 
nominal powers of the King as paramount chief in 
some cases, stating that no proMsion was made to 
enforce the rule, and that practically the governor 
acted on the advice of ministers. That had been the 
case. It was a very grave question how far the 
piomises that were made as to the use of the powers 
of the paramount chief were substantially observed 
towards the native tribes, when the governor was 
compelled in practice to act upon the opinion of the 
Minister of Native Affairs to whom those powers 
were delegated, and who was, of course, one of the 
ministers of the day of the colony, who might repre¬ 
sent only the opinion of a comparatively small white 
population in the colony in a matter in regard to 
which the Imperial Government had really made 
promises to the natives concerned, in some cases 
promises made in the solemn form of treaty rights. The 
Transvaal Letters Patent were mentioned as investing 
the governor with the vague powers of supreme chief, 
the terms used being the same as those which were 
4 ]:mde use of in the case of Natal. That was not a 
tery great security, because in Natal those powers 
^d been m^cised on the advice of the minister of 
the Crowiu The last reference to that grave and 


important subject was a little further on, where the 
author said that the term “interests of the Em¬ 
pire” was sufficient because it included all the 
complicated questions of native races. In practice it 
was not always permitted to include them, and the 
difficulties were not solved by any of the admirable 
principles which, up to the present time, they had 
been able to agree in laying down. He would say no 
more on that dangerous and complicated subject, but 
go back to an earlier part of the paper where reference 
was made to the cases where the powers of a colonial 
governor were different from the powers of the Con¬ 
stitutional king. It was a very open question as to 
what were the powers of a Constitutional king in 
reference to that subject. When, in the change of 
Government in France under Marshal Mac Mahon, a 
Ministry, which thought it had the countenance of the 
country, and ultimately proved that it had, was dis¬ 
missed from power, and a new Ministiy was called to 
po>ver, an English precedent was discussed in France; 
and he thought they succeeded in showing that, if 
they had had a majority—which they had not—they 
would have a good deal to say for the doctrine upon 
which they proceeded. He was not suie that con¬ 
stitutional students would admit there w-as a differ¬ 
ence, and that the King of England w’ould not be 
justified in dismissing a Ministry where he was con¬ 
vinced that that Ministry did not possess the confidence 
of the country. He thought that was an open (ques¬ 
tion. They fell back upon thecon\enient “ Pinafore ” 
form of “hardly evei.” The words “ hardl\ e\er” 
were familiar to all as being connected with the 
question which followed, “ What, never r ; and 
the author rightly, he thought, concluded that, 
whether the position of a Colonial Governoi be or be 
not theoretically different in any degree from that 
of a Constitutional king, nevertheless, he would 
hardly ever be justified in acting against the advice 
of his Ministry. In that they would all agree. In 
the case uf V^ictoria, there was a deadlock which 
forced the then Governor to appear to take sides, 
whether he did so or not. He was accused on both 
sides of the world of having taken sides, and the 
famous deadlock occurred, which was at one time 
accompanied by the somewhat curious action of 
stopping the salaries of all the civil serx’ants in the 
colony, and of allowing those who Avere friendly with 
the Ministry and the popular party to bring actions 
for the recovery of their salaries, which were not 
defended, so that they got their money and the 
others did not. The Governor was greatly blamed 
for the part be took in that proceeding. Although 
they were very far from having solved the enormously 
difficult and delicate native question, be thought in 
legard to what might be called constitutional issues 
they had arrived at calm water, and it was most 
unlikely that any serious prolongation of difficulties, 
caused by the differences between two assemblies 
in a colony, and any proposed intervention by 
the Governor in such a dispute, would be seen. 
The prerogative of pardon was a question which 
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thad sometimes led to most difficult and compli. 
•cated transactions. Guernsey was not a colony— 
it was a kingdom which claimed to be one of 
two kingdoms now representing the Duchy which 
•conquered England, and to which the Crown 
of England had become annexed. In Guernsey, 
the question of the power of the Crown to pardon a 
prisoner was disputed to such a point that he would 
advise all those interested in the subject to obtain a 
copy of that most interesting pJaidoirie of Mr. 
Haldane’s, which was to have been pronounced on 
behalf of the States if the case had ever come to trial. 
The Crown took the law into its own hands ; it broke 
prison; it landed a foreign subject on foreign soil, 
and the public heard nothing about it because the 
case was never tried. Those subjects were invariably 
ol the gravest delicacy, upon which the Crown was 
diiven in some cases to act even against the wish of 
the local community in order to avoid war with a 
foreign povvei. Under th« heading of “Trade 
Relations,” there was a discussion on the interesting 
subject of the commeicial and trading power of the 
colony to have its own way even against the interests 
of the Mother Country. Besides the example the 
author gave, there was the very interesting case of the 
Reciprocity Treaty betw'cen Canada and the United 
States. I'here was also the still more notable case, 
though less important in itself, of the Customs Union, 
which brought the Cape and the Orange Free 
State, then an independent republic, into a Cus¬ 
toms Union, W'lth the support of the Colonial 
Office but against the violent piotest of the Foreign 
•Oflice and the Board of Trade. The law passed 
the Cape J’arliament, and the whole question was 
discussed very Ireely, with the curious result that the 
Departments took opposite views upon that most 
mieresiing <juestion of Colonial power. Canada, as 
the author had said, was now associated with the 
treaty-making power to the point that, subject to one 
implied or understood reserv'ation, Canada now made 
her ow'ii treaties tor herself. Since Sir Alexander Galt 
was virtually allowed to do so in Paris in 1881, she had 
obtained in actual theory that which at that time 
was a mere matter of complaisance; and although 
some people in Canada still asked for the absolute 
treaty-making power which, personally, he thought 
It was somewhat difficult to concede, nevertheless in 
practice they appealed to be satisfied with the 
result of the present system. The only other sub¬ 
ject wffiich he thought it necessary to raise, was 
closely connected with the question he had been 
discussing, namely, that w’hich involved the inter¬ 
ference of the Home Government with the views 
of the colony of Newfoundland. Throughout the 
paper, while the author had invited the audience to 
discuss'them, he bad carefully avoided what might 
be called the burning questions of current politics, 
and very properly so as an official in a great office; 
but he mentioned very fully, in the paper, the 
neglect of consultation with the Newfoundland 
"Government in connection with the miidus vivmdi 


that arose with regard to the Fisheries in 1891. 
As a fact, the case was somewhat similar to the 
recent one, where an arrangement was concluded 
with the United States for a modus vtvendi^ against 
the partial protests, at all events, of the Newfoundland 
Government, and certainly without their concurrence, 
in violation as was said of the principle laid down by 
Mr. Labouchere as Secretary of State for the 
Colonies a great many years ago, which was called 
the Charter of Newfoundland Liberties. In the recent 
case the Government justified themselves by the con¬ 
tinued existence of a Statute of 1819, which ran directly 
counter to the principle laid down m the author’s 
paper, and which was the sole ground, so far as he 
knew, upon which the action of the Government 
could be justified. In another case which interested 
the two Australian representatives present, namely, 
the New Hebrides, the colonies were not consulted 
in advance in regard to the arrangement wffiich was 
made. He believed Mr. Deakin stated at the Colo¬ 
nial Conference that he first heard of the inattej from 
Paris in the first week of December, just when the 
late Government went out of office and the present 
Government came in. At that mysterious moment, 
when there could hardly be said to be a (rov eminent 
in office at all, the arrangement w'as vntiially con¬ 
cluded. and it appeared at fall length just as it was 
officially signed, in anew'spaper in I’aris. Therefore 
the consultation in that case was an after-thought 
following upon the proceedings of December, 1905. 
On the general doctrine-* of the paper he thought 
there could be no dispute. There was an interesting 
debate in Parliament, in the course of which Mr. 
Chamberlain, wffiile denouncing in the stiongest terms 
the action of Newfoundland in virtually selling all 
her assets to a contractor, not only railways but the 
Post Office and everything she had to sell, did not 
interfeie with it; and if England did not inteifere m 
such a case as that he imagined she would never 
interfere again in any case, e.\cept where, rightly or 
wrongly, she considered the interests of the whole of 
the Empire were deeply and profoundly concerned. 
Even that limited interference w^as a very delicate 
matter, and raised those terrible native problems, by 
an allusion to wffiich he thought it necessary to begin 
his remarks. 

The Hon. J. W. Taveknkr (Agent-General for 
Victoria) trusted that the paper would find its way 
into every room in the Colonial Office, and that 
under the new system of government good lesults 
would follow. The author had raised three important 
points, the first of wffiich was the comparison he had 
made between the Governor of a colony and the 
constitutional King. He (the speaker) was in agree¬ 
ment with the Chairman, that there was a great 
difference between them, and that even the King 
would not in any way interfere with the rights of a 
self-governing colony. He would mention t- o cases 
to show how, in the old days, Governors were 
influenced not by the King but by the Colonial 
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Office, and in both cases in the very opposite direc¬ 
tion, in order to illustrate the difficulties Governors 
sometimes had to face in canying out their duties. 
In one particular instance, Lord Glasgow was told by 
the Colonial Office to carry out the advice of his 
responsible Ministers ; and, in the second place, 
there had been a recent case in Queensland where 
the Governor (he did not know whether he was 
acting “ off his own bat ”) ignored the advice of the 
constitutional Governor. He quoted those cases to 
show how, following the words of the Chairman, it 
was only where Imperial interests w’ere at stake that 
the constitutional king would attempt to interfere 
with the aspirations of the people of a self-governing 
colony. The Chairman had referred to the tick¬ 
lish question of the deadlock that took place in 
Victoria where the Governor was not in accord with 
the determination of the Government of the time 
on that particular question of policy, and properly 
declined to depart from that position. In that case 
the Governor suffeied—being recalled; but such cases, 
as the Chairman stated, were not likely to recur in the 
future, because, if there was one thing that had been 
absolutely demonstrated to the people of this country, 
it was that the people of the Colonies could be trusted 
in the making of their own self-governing laws. He 
very much wished the discussion on the paper could 
be postponed, so that the Colonies might be able to 
put before the people of this country what self-govern¬ 
ment had done, was doing, and would do for the 
Empire, if the seat of the Empire realised the import¬ 
ance of keeping her colonies together. He had had 
twenty-five years of public life, and had been con¬ 
nected with three Governments ; and he said, without 
any desire to be egotistical, that the Colonies had 
endeavoured, under the powers vested in them by the 
Imperial Government, to build up colonies that were 
loyal to the backbone to the Mother Country. Great 
commercial development had followed the develop¬ 
ment of self-government, a question which he was 
sorry the author did not touch in more detail. It 
was what might be called a by-product to the paper, 
and brought to the notice of the people of this coun¬ 
try our great colonies and the credit that was due to 
the pioneers who developed them. The Colonies had 
been so mixed up in the past with Crown colonics 
that it had been a difficult matter for the Colonial 
Office to separate them; and he trusted, therefore, 
that a copy of the author*s excellent paper would be 
put upon the desk of each official in the Colonial 
Office in order to show them the great results which 
had been acd^eved. He was positive great results 
would follow co-operation in carrying out the laws, 
if the governments in the respective colonies were 
trusted to frame laws for the best interests of the 
people they represented. 

The Hon. J. G. Jenkins (Agent-General for 
South Australia), endorsed the remarks Mr. 
Taverner hs^d made on the fact that a gentle* 
man connected with the Colonial Office had 


written such an excellent paper. He endorsed the 
suggestion that a copy of the paper should be placed 
upon the desk of every official in the Colonial Office, 
or the Imperial Office to give it its full title; but he 
would be better pleased if some power of compul¬ 
sion could be exercised to make them read, learn and 
inwardly digest the good things in it. In dealing 
with the natives in outside parts of the Empire, he 
believed that Australian people often misjudged the 
difficulties of those in Africa and India; Canadians 
misjudged the difficulties in Australia, and the 
people of England misjudged them all. He said 
that with no disrespect to the people of this country 
because it was impossible for the people living in the 
outlying parts to properly judge every detail of the 
work. In the same way, it was equally impossible 
for the people in this country to judge of the 
relations between a ministry in Natal, Australia, 
or British Columbia, in dealing with the native 
question there. For that reason, a considerable 
amount of latitude must be allowed in considering 
the positions taken up by various ministries which 
had the administration of the different countries deal¬ 
ing with the question. With reference to the question 
of the powers of governor^, at the present day, owing 
to the reconstruction of Colonial sentiments in Great 
Britain, there was much less likelihood of difficulty 
arising between the governors of responsible colonies 
and Crown colonies than there was in times gone by. 
As the author had pointed out, it was not now a 
question of sending the relatives and younger sons 
from England, for England’s good, to administer 
the affairs of the colonies to the detriment of the 
colonies, and for that reason there was not the same 
danger of trouble arising between ministries and 
governors. He had served for 12 years as a Minister 
of the Crown, and for several years as Premiei, and he 
could only think of two occasions when there was a dis¬ 
pute between the ministers and the governors. They 
were not on the point of the governor acting contrary 
to the advice of his ministers, but on that of governors 
making speeches practically touching on colonial 
politics, which were outside of the sphere for which 
they were appointed by the British Crown. One of 
the 'instances occurred through a goveinor being 
made the governor of a responsible colony after he 
had served for many years as the governor of a Crown 
colony, where practically be advised the ministers, 
and coming into a State where his ministers 
advised him, he did not at first see the distinction. 
Later, however, everything went smoothly. He was 
sorry the author had not referred in his paper to the 
difference in relation between the States of the Aus¬ 
tralian Commonwealth and the provinces of the 
Dominion of Canada. It was very difficult to make 
some officials of the British Government see any 
distinction whatever between a Canadian province 
and an Australian State, but there was a great 
difference. In Canada all the power not directly 
specified and handed over to the provinces was vested 
in the Dominion; in Australia all the power not prac* 
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tically specified and handed over to the Commonwealth 
was vested in the State. He suggested that the paper 
he not only distributed among the members of the 
Colonial Office, but to every member of the British 
House of Commons, because when those gentlemen 
discussed Colonial matters he thought it would some¬ 
times be an admirable thing if they had a text-book 
to refer to wffiich would give them an opportunity of 
talking more by the book. 

Mr. Arthhr Polky said his interest in the 
Colonies was a very old one, as he M'as an Im¬ 
perialist as soon as he was anything, and later it had 
been his fortune to be engaged professionally in 
“Colonial Pnvy Council cases. The voice of the histo¬ 
rian was present throughout the reading, but person¬ 
ally he confessed he would have liked to have listened 
to some of those philosophical deductions from the 
past which historians occasionally delight in for the 
piolit of humanity. The real point he wished enlight¬ 
enment on was not the {irocess of development of 
government during the nineteenth century, but what 
was to be the process of development of government 
during the present century. The past was studied m 
order to asceitain future tendencies and movements of 
ideas. While, hitherto, they had seen in the Colonies 
men seeking above everything for the fullest freedom 
from all contiol, it was not quite so clear that the 
present century might not inaugurate a new state of 
things when the Colonies would seek to take their 
portion in the government of the Empire, whose 
children they were. It was because such ideas were 
living and piesent ideas in the minds of men that they 
•desired that the Colonial ()ffice should extend its point 
of view. The Colonial Office might understaml 
history, but he could not help thinking that some¬ 
times It was very seriously lacking m imaginative 
qualities. He thought such a paper as the author’s, 
full of historical facts, might lead to a little more 
serious thinking ami aptirecialion of some of the 
problems of Hreater Britain, which were bound to 
come up for settlement in the near future. 

Mr. F. H. M. Corbet said that in various parts of 
the paper the author had made interesting refer¬ 
ences to representative government as leading up 
to self-government. He desired to express the hope 
that the author might find time in future to write 
a paper on the development of representative govern- 
Jnent in the colonies, a subject about which little 
was known in this country. He was afraid it was 
looked upon as something of a very undesirable 
character, whereas, as a matter of fact, it must in 
a great many places be long established first if the 
benefits of self-government were ever to be widely 
accorded. He ventured to say it was not only those 
•colonies which were almost exclusively occupied by 
English people that should enjoy the rights of self- 
government, but that self-government ought to be 
the aim in view everywhere in the distant, if not in 
the near future; and the more was known about 


representative government, and the more widely its 
benefits were extended, the better for the Empire as 
a whole. He hoped that the author would deal with 
representative government not only from the Colonial 
Office point of view, but also treat of its value iu 
training the people for a wider franchise. 

The Chairman, in proposing a hearty vote of 
thanks to Mr. Keith for his most admirable paper, 
said that the author’s portion was one of peculiar 
authority in the subject on which he had written. 
He was a very brilliant f)xr(>rd man; indeed, he 
believed Mr. Keith was acting as Professor of Sans¬ 
crit at Oxford at the piesent moment, which showed 
how great his scholarship and knowledge of matters 
outside the scope of the paper was. The real diffi¬ 
culty of the question was that the British Empire was, 
and always would be, mainly hu Empire of black and 
coloured people, and it was impossible to have only 
the white self-governing colonies in mind w'hen deal¬ 
ing with an Empire of that kind. 

The resolution of thanks was then put and carried 
unanimously. 


ELEVENTH ORDINARY MEETING. 

Wednesday, E'ebruary 19th, iqoS ; Charles 
TIercule.s Read, E'.S.A., Keeper of British 
and Medireval Antiquities and Ethnography in 
the British Museum, in the chair. 

The following candidates were proposed for 
election as members of the Society •— 

Coldw’ell, Christopher Benjamin, Lucknow Water- 
works (Aish-Bagh), Lucknow, India. 

Dudhoria, Bijoy Sing, Azimganj, District Mur- 
shidabad, Bengal, India. 

Irving, Joseph, As»oc,Inst,M.^I., the Mono-Baltic 
Mining and Smelting Company, Ironton, Colorado, 
U.S.A. 

Kincaid, Major-General William, care of Messrs. 
Alexander, Fletcher and Co., 2, St. Helen’s-place, 

E. C. 

Leighton, Professor Gerald Rowley, M.D., C.M., 

F. R.S.E., Sunnyside, Russell-place, Trinity, Edin¬ 
burgh. 

Lewkowitsch, J., Pb.D., M.A., F.X.C., 71, Priory- 
road, N.W. 

Runton, Percy T., A.R.I.B.A., Victoria-chambers, 
Bowlalley-lane, Hull. 

Sanderson, Sir Percy, K.C.M.G,, *>5, Wimpole- 
street, W. 

The following candidates were balloted for 
and duly elected members of the Society:— 

Allison, John William, R.B.A., Havelock-villOut- 
ram-road, Portsmouth. 

Carey, John G., Council-house, Hounslow. 
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Davis, Alfred A., A.M.I.E.E., comer of Kapteyn 
aud Banket-streets, Hospital-hill, Johannesburg, 
Transvaal, South Africa. 

Duncombe, H. K., the Bournemouth Hydropathic, 
Bournemouth, and Constitutional Club, North- 
umberland-avenue, W.C. 

Empain, Baron Edouard, 33, Rue du Congrcs, 
Brussels, Belgium. 

Gordon, John William, ii, King’s - bench-walk. 
Temple, Pw.C. 

Henry, Dr. Thomas Anderson, The Scientific and 
Technical Department, Imperial Institute, S.W. 
Keith, Mrs. Margaret S., 26, Noiham-road, Oxford. 
Leigh, Plvan Arthur, 33, Brazennose-street, Man¬ 
chester, and 232, Summer-street, Boston, Mass., 
U.S.A. 

Merritt, H. Sydney, 13, Hans-place, S.W. 
Pennington, Arthur Reginald, The Court-house, 
Axim, Gold Coast Colony, West Africa, and Kilty 
Crag, Grasmeie, Westmoreland. 

The Chairman, in introducing the readei of the 
paper, said the subject of the Law of Treasure Trove 
was of more general interest than the world at large 
supposed. It might affect any individual, as he knew 
feelingly from personal experience in past times, 
although he would endeavour to take care that it did 
not do so in the same manner in the future. He was 
sure the audience would be much interested in the 
paper, both as to the law itself, which was somewhat 
curious, and as to its application, which might some¬ 
times be thought rather illogical. 

The paper read was— 


THE LAW OF TREASURE TROVE. 
Bv William Martin, M.A., LL.D. 

For two reasons it is fitting that suggestion 
for reform in the law of treasure trove should 
be laid before this Society for discussion. In 
the first place, the preservation of articles of 
antique workmanship subserves the artistic 
crafts in a manner that is unnecessaiy for me 
to elaborate here; in the second place, this 
Society has always interested itself in reform 
^^ich is associated in any way with the pro- 
gr^ of the Arts. No more, I think, need be 
said hi justification of the introduction of a 
pape^ upon the reform of the law of treasure 
trove. I will therefore pass immediately to my 
subject. 

From the earliest times history is resonant 
of search for hidden treasure and of the joy 
evinced upon its discovery or, rather, the dis¬ 
appointment which mofe often has attended 
the expenditure of labour and money in the 
attempted recovery of supposed treasure. 


Even at the present day, judging from news¬ 
paper accounts, the expectation of the finding 
of hidden gold and silver appears to be as- 
vivid as ever. There seems scarcely to be a 
castle, mound or monolith but which, for some, 
contains treasure deposited in times long ago. 
Owing to conflicting interests that must have 
arisen in the disposal of recovered treasure, 
regulations and laws have been made in all 
civilised countries from the earliest times. In 
England, in particular, we may read how, for 
centuries, interest has been evinced in the dis¬ 
covery of wrought gold and silver and in the 
steps which have been taken to secure its 
proper disposal. That treasure is being brought 
to light in various countries of the world 
should not excite surprise. Apart from historic 
instances of the loss or deposit of treasure, the 
gratification of the hoarding instinct of man¬ 
kind has always been a fruitful source of 
discovery. To take a recent instance, Lord 
Cromer informs us that in Egypt alone some 

1,500,000 or £ 2 , 000^000 have annually been 
converted into jewellery, and that hoarding 
has been carried on to an extent which is 
almost incredible to Europeans. His lordship 
also gives three instances where a little while 
ago the sums of ;^8o,ooo, ^^25,000, and ;^>'5,ooo 
respectively were found to have been hoarded. 

In spite of banks, trading" corporations, and 
other business concerns which may profitably 
employ the precious metal, there appears 
always to have been a percentage of suspicious 
or cautious individuals who have preferred the 
physical retention of their gold to becoming 
creditors to the same amount. Only a few 
months ago we were the witnesses of the 
transference to America of vast sums of bullion 
to allay financial stress. We were told that 
big speculations in copper and others things 
had led people, with the view to hoarding, to 
withdraw gold from trust companies and banks, 
and that when the Americans ceased to hoard, 
the deadlock in financial circles would be at an 
end. It is not unreasonable to presume that a 
proportion of this hoarded treasure will remain 
hidden indefinitely. What has happened in 
America might also happen here, granting 
the same financial conditions. The secret¬ 
ing of hard-earned savings by raisers is 
also in point. We may, therefore, suppose 
that the ancient practice of burying gold 
for safety is still pursued, and will continue 
to excite both the cupidity of those 
desirous of its recovery and the jealousy of 
those who have not been fortunate enough to- 
discover hiding places. 
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On all sides the opinion is freely expressed 
that it is little short of iniquitous for the C'rown 
to step in and to dispossess a finder of articles 
of precious metal, articles which previously 
were unknown to exist, and which in conse¬ 
quence had not been the subject of conscious 
possession. An appeal is sometimes made to 
the doctrine Finding^; keeping,” as though 
the mere fact of physical detention of owner¬ 
less or derelict articles carried with it the 
rights of and was equivalent to complete 
ownership. As between the owner of the land 
upon w'hich a find is made and the Crown, the 
following view's of a professor of law' may be 
taken as typical: — 

“ The rij^hts of the Crown as against the owner of 
the land are a manifest injustice, descending from 
feudal doctrines practically obsolete, and ought not 
to be kept up meiely for the purpose of directing 
finds to public repositories.” 

A celebrated excavator and antiquary w'rites 
that : - 

“ from past ages the English law has claimed for 
the Crown all treasure accidentally discovered. Such 
a law is the best way to ensure that no such dis¬ 
coveries arc made known and to drive the finder to 
put all such treasures in the melting pot.” (Petrie’s 
Methods and Aims in Archtrohgy^ p. 183.) 

On the other hand, the law of treasure trove, 
as it stands to-day, rarely receives its mead of 
praise. To the author of the present paper, 
the wide-spread condemnation of the law' 
appears to be founded upon an inadequate 
perception of what the state of affairs would 
be in the absence of the law' of treasure trove. 
To avoid the evils which have been alleged 
against the law, not a lessening of its rigour 
is called for, but greater stringency and uni¬ 
formity in its application, increase in its scope, 
and, what so easily could be accomplished 
without legislation, improvement in its ad¬ 
ministration. In fact, it is not less law' of 
treasure trove that is required, but more. 

The main object of the present paper is to 
show' that by reasonable amendment in law 
and administration, individuals would gain, 
national and local museums be enriched, the 
arts advanced, and the development of the 
science of archieology assisted. 

Since the law of treasure trove may con¬ 
veniently be regarded in the nature of an 
exception to the law of first-finding, it would 
appear desirable, if not necessary, in order 
to appreciate its present condition, to advert 
to the law of first-finding. After having seen 
to whom ownerless articles when discovered 
belong, and when the rights of ownership may 


be exercised by the finder under the law of 
first-finding, the exceptions which the law of 
treasure trove introduce can then be more 
easily understood, and the suggestions for 
amendment in conformity w'ith the spirit of the 
times be more readily submitted. It should 
be noted that the law set out in this paper 
refers only to England and Ireland, and does 
not include the law of Scotland. 

Considering the length of time that law 
relating to treasure trove has been in e.xistence, 
it is a matter for surprise that so few judicial 
decisions have been recorded, and that a 
mature body of case-law' has not yet been 
developed. The Year Books, dating from the 
time of the Plantangenets to the Tudors, con¬ 
tain but tw'O or three references to the subject, 
while the one statute only, if statute it be, that 
alluded to finding of treasure, was concerned 
with the duties of a coroner. Brai ton, Fleta, 
and Britton all give definitions of treasure 
trove, as understood in their days, and the 
penalty to be inflicted upon unlawful appro- 
priators. Bracton’s definition in the time of 
Henry III. w'as as follows : 

“ Est autem thesauru'', quiedanr vetus depositio 
pecunice, vel alterius metalli, cujus non extat modo 
memoria, ut jam dominum non habeat,” See. (i, iii., 
cap. 3, f. 4.) 

This definition appears to have held good for 
some centuries. In the Institutes of Coke which 
w'ere published at the commencement of the 
seventeenth century. Coke’s definition, which 
is given below, will be seen to differ in respect 
of the limitation of thesaurus to articles of 
gold and silver only, from Bracton’s, w'hich 
indeed is but a transcript from the Roman law. 
Since the Stuart period Coke’s, definition has 
governed all attempts to state w’ith precision 
the characteristics of treasure trove. The Law 
Reports, to which one naturally turns for 
exposition of the law' are disappointingly 
sterile, perhaps some five or six cases only 
appearing which deal with the subject. The 
result is that, with exception of an administra¬ 
tive measure, w^hich will be given at length 
later, the law and the rules governing treasure 
trove have not advanced to the extent that is 
desirable. 

With this introduction I will p^-oceed at once 
to set out as briefly as possible the law of 
first-finding in so far as it concerns the destina¬ 
tion of the articles which have been discovered, 
and of which the true owner cannot with reason¬ 
able diligence be traced. 

Although a finder has rights which are 
due simply to the fact of physical deten-* 



350 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


February 21 , 1008 . 


tion, rights which are sufficient as against 
another who cannot show a better title 
(Armory Delamirie [1722] i Str. 504), 
yet by no means does it follow that he 
becomes in the absence of all know¬ 
ledge, actual or constructive, of the true 
owner, entitled to possession for an indefinite 
period. In some cases the finder may become 
the owner, but probably in the greater number 
of cases he has no lights of ownership. The 
person who by the law of first-finding is the 
owner depends, in any particular case, on 
a variety of circumstances. These circum¬ 
stances may be indicated by reference to two or 
three typical cases which have been dealt with 
by the courts. In briefly setting out these cases, 
I will, if you will allow me, draw upon some 
notes which I published a little time ago, on 
the law of first-finding. The chief of the 
conditions w'hich determines ownership in a 
mere finder, or in another, depends upon 
whether the place where the article has been 
found does or does not belong to the finder. 
In a case decided in 1896, when two gold rings 
had been found by a labourer in cleaning out a 
pool, Lord Russell said:— 

‘‘The general principle seems to me to be that 
where a person has possession of house or land, ^vlth 
a manifest intention to exercise contro’ over it, and 
the things which may be upon or in it, then, if some¬ 
thing is found on that land, whether by an employe 
of the owner, or by a stranger, the presumption is 
that the possession of that thing is in the owner of the 
locus in quo,^' (South Staffordshire Water Com¬ 
pany V. Sharman, L. R. [1896] 2 Q. B. 47). 

Manifestly this ruling considerably limits 
the number of cases where a mere finder is en¬ 
titled to his find. 

On the question of the ownership of a pre¬ 
historic boat which had been exhumed by cer¬ 
tain lessees, it was settled in 1886 that the 
boat from its relation to the soil in which it was 
embedded was the property of the lessor as 
owner of the soil, and that the lessees did not 
acquire any property in the boat by the mere 
act of finding. From this decision, and the 
accompanying remarks of the Judge, it is clear 
that neither a lessee, nor a mere finder, or ex¬ 
cavator, is entitled to buried relics of anti¬ 
quity. The case which is probably the most 
favourable to the finder is when property has 
been lost on the highway, or in a shop to which 
the public has had access. In 1851, it was 
held judicially that a shopkeeper did not have 
a greater right to a number of banknotes which 
had been dropped on the public side of the 
counter, than the individual who picked them 


up (Bridges v. Hawkesworth [1851] 21 L. J 
Q. R. D. 75). The ground of the decision was 
that the notes, having been dropped in the 
public part of the shop, were never in the 
custody of the shopkeeper, or “within the pro¬ 
tection of the house.” 

There are also several other cases, civil and 
criminal, from which, with those alluded to, 
we may conclude that, in most instances, 
it is truer to say that a finder may not 
retain what he finds, even when the owner is 
unknown, since the articles found, in virtue of 
their situation and of the other circumstances 
in which they have been discovered, usually 
belong to another. 

When the find consists of the precious 
metals, gold and silver, more powerful claim¬ 
ants than the landlord may appear, viz., the 
Crown or the Crown’s assignee. When gold 
or silver is surrendered in these instances the 
action is usually not due to the law of first 
finding but to the law of treasure trove. In 
passing it should be noted that by a statute of 
1901 (1 Edw. VII., c. 4), the Civil List Act, 
the hereditary revenues of the Crown, among 
which is treasure trove, were directed to be 
paid into the Exchequer to form part of the 
Consolidated Kuud. Treasure trove, therefore, 
no longer in fact reaches the Sovereign, but is 
subject to the control of the Government. For 
convenience, however, we may continue to 
speak of the Crown as the owner of treasure 
trove. 

As regards the characteristics of treasure 
trove and the manner in which treasure trove 
differs from other finds, we will now^ turn to 
Coke’s definition which is as follow's :— 

“ Treasure trove is when any gold or silver, in coin, 
plate, or bullion that hath been of ancient time 
hidden, wheresoever it be found, whereof no person 
can prove any property, it doth belong to the King, 
or to some lord or other by the King’s grant or 
prescription.” {3 Inst. 132). 

This definition, which is often appealed to, 
has on several occasions received judicial and 
official approval. Difficulties are, however, 
raised by its wording. With the full know¬ 
ledge of the hazard run in attempting to 
frame definitions—owing in part to the im¬ 
possibility of foreseeing all cases which may 
require to be judged by a definition, or the 
purposes for which a definition is required— 
yet it seems that treasure trove may be more 
concisely and comprehensively set out by say* 
ing that—** Treasure trove consists of gold or 
silver advertently deposited anywhere without 
abandDiiment^ the owner being unknown.” 
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This definition, among other things, avoids 
the use of the equivocal term “to hide*’ or 
“hidden,” terms which may mean either a 
depositing out of sight without the knowledge 
of others, or a depositing out of sight with 
their knowledge. On the other hand, it in¬ 
cludes, it is submitted, the essentials of 
treasure trove in so far as the subject has 
received judicial interpretation. There must 
be, if the definition is correct, an advertent 
deposit of precious metal. Consequently, 
when an article has been abandoned or acci¬ 
dently lost, its disposal, when found, will not 
be governed by the law of treasure trove, but 
by the law of first-finding. Thus, if a single 
coin were found in a ploughed field, it would 
be fair to presume that the coin had been lost 
accidentally. Its proper destination would 
therefore be determined by the law of first- 
finding, and, in consequence, it might be lost to 
the public. Further, the idea associated with 
an advertent deposit also includes the intention 
of reclamation at some future time by those 
w’ho deposited the treasure. Therefore, 
articles abandoned or coins scattered as 
gifts would not be treasure trove, since, 
in these instances, there would be no 
advertent deposit. Rut what does, or 
does not, in fact, constitute treasure trove is 
not this evening of primary importance, the 
main object of the paper being, as already 
premised, to show how urgently amendment in 
the law and its administration is required, and 
how' this may be done with a minimum of 
disturbance of vested interests. 

To those who consider that the law of 
treasure trove is an anachronism, unfair, or 
even inexpedient, the question may now' well 
be asked whether a complete abolition of the 
law would result in a better condition of affairs. 
To deal with this question, w’e may compare 
the position of a finder under the law of 
treasure trove as at present administered with 
that of a finder under the law of first-finding. 
When metal has been advertently deposited, 
there is but little chance of its finder being 
able to show that under the law of first-finding 
he is the true owner. In the absence of a 
special law to the contrary, the owner of the 
soil is entitled, in the absence of contract, to 
all the soil contains, whether the nature of 
its contents is or is not known. The instances 
of the prehistoric boat and of the two gold 
rings have already been given where the 
ownership lay ip the owners of the soil. 
It perhaps would not be too sweeping to say 
that in no instance would treasure trove, if 


governed by the law of first-finding, belong 
to a mere finder as such. As p^»rt of the soil 
it would belong to the landlord, and in this 
respect the fact that the Crown steps in and 
appropriates treasure trove does not affect 
the position of the finder. 

Let us now consider the position of a finder 
as regards reward that he may receive as the 
result of his discovery. The owner of the soil 
may or may not reward the finder. There is 
no legal compulsion, although possibly moral 
suasion might have its effect. That no reward 
is promised, or w'ill not be given, does not vary 
the fact of ownership or permit a retention of 
the find until a reward is offered. As regards 
treasure trove and the Crown, after some ex¬ 
perimenting with the view to preventing the 
continuous leakage of treasure trove, the 
Home Office, in the year 1886, issued the 
following circular letter in which promises 
of remuneration to finders were set out: — 

Whitehall, 

27th August, 1886. 

Sir, —I am directed by the Secretary of State to 
acquaint you that the Lord.s Commissioners of the 
Treasury, being desirous to render as effecti>e as 
possible the assistance which is given to the efforts 
of Antiquarian Societies for the preservation of objects 
of general interest, by the assertion of the claim of 
the Crown to coins and antiquities coming under the 
description of Treasure Trove, ha%e reconsidered that 
practice, as intimated to you in the Circular of 15 th 
July, 1871, of paying to the finder of articles of 
Treasure Trove, on behalf the Crown, the full bullion 
value of such articles. 

Their Lordships, with a view to encourage the 
finders of coin and ornaments to notify the fact of 
their discovery to the Government, are ready to 
modify their existing regulations; and to return to 
the finders, who fully and promptly report their dis¬ 
coveries and hand over the same to the Authorities, 
the coins and objects which are rot actually required 
for national institutions, and the sums received from 
such institutions as the antiquarian value of Such of 
the coins or objects as are retained and sold to them, 
subject to the deduction of a percentage at the rate, 
either 

1. Of 20 per cent, from the antiquarian value of the 

coins or objects retained ; or, 

2. A sum ol 10 percent, from the value of all the 

objects discovered, as may^hereafter be deter¬ 
mined. 

This arrangement is tentative in character ; and the 
complete right of the Crown, as established by Law, 
to all articles of Treasure Trove is preserved. 

I am to request that you will have the goodness to 
make this alteration in practice generally known, 
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more especially to Pawnbroljers and other similar 
dealers within jour jurisdiction. 

I am, Sir, 

Your obedient Servant, 

Godfrey Lushington. 

It is understood that the promises contained 
in this letter still hold ^^ood. Although the 
promise of the Treasury to reward finders is 
purely voluntary and “ tentative only, yet the 
promise of a high department of the State 
approaches the uniformity and strength of a 
law. From this circular letter, we see that the 
finders of treasure trove have been promised a 
reward which may equal 8o per cent, or more 
of the antiquarian value of the find. No men¬ 
tion is made of pecuniary or other gift to the 
owners of the soil in which the find occurred, 
the promise of reward being directed to the 
finders only. Finders then are by the opera¬ 
tion of the law of treasure trove in a superior 
position to that under the law of first-finding. 
Even in the possible, but exceptional case, 
where a finder becomes owner, it is rare that a 
finder realises as much as 8o per cent, of the 
antiquarian value of his find. Usually the 
selling price is far below this. The proverbial 
pot of beer is of potent influence in effecting an 
exchange. 

Under the law of treasure trove the finder is 
compelled to hand over the articles; but he 
receives pecuniary compensation, and this 
compulsory substitution of money for the 
articles of which he usually is not the owner 
is the extent of his hardship. I submit, then, 
that in the great majority of instances, the 
finder under the law of treasure trove is in a 
superior position than under the law of first- 
finding. 

Next, let us consider what is the gain from 
the point of view of the public, and of historical 
and archaiological research when the Crown 
secures possession of treasure trove. Treasure 
trove, so far as can be ascertained, is offered 
on sale to the trustees of the British Museum, 
and, if accepted by the trustees, is placed in 
the show-cases, where it may be viewed by 
all. At the present moment there are many 
examples of treasure trove at the British 
Museum. In a notable case, the Albert and 
Victoria Museum at South Kensington profited 
by a refusal of the British Museum. Dupli¬ 
cates of objects, such as coins, are, it is 
believed, transmitted to local museums, while 
those which are not required for public exhibi¬ 
tion are returned to the finders. Thus a 
knowledge of the existence of treasure trove 
as disseminated and the articles are made 


available for study and enjoyment, with a 
minimum of restriction. In addition, they are 
usually examined by experts and the results 
published. In the case of finds which belong 
to private individuals, at the best they are 
voluntarily exhibited in public museums. At 
the w'orst the value to the ow'ners is 
the value of the bullion contained in 
them, and their destiny is the melting-pot. 
They may, however, pass to private museums, 
where their utility is greatly diminished either 
by the ignorance of the public as to their 
existence, or by the inability on the part of the 
public of access to the private collections* 
Often as not, relics are transferred from hand 
to hand, so that their identity with the site 
where they were found or the circumstances in 
which they were discovered, is forgotten, w'ith 
the consequent loss to archmlogical science. 

I am aware of the feeling that attaches to 
the ownership of an article for which no ordi¬ 
nary sum of money may be compensatory, and 
that to deprive one w^ho, in the absence of 
a law of treasure trove, would be owner, of 
his right of property, may in some excep¬ 
tional instances savour of confiscation. Still, 
even if such a case could not be dealt 
with satisfactorily by administrative officers* 
the balance of advantage would seem to 
be in favour of a strict preservation of trea¬ 
sure trove in positions accessible to the public. 
Of course it must not be forgotten that when 
land has been purchased or otherwise acquired, 
the transference has always taken place with¬ 
out the treasure trove that exists undiscovered, 
unless indeed the Crown has assigned its 
rights. It has also been alleged that the 
proper place for the exhibition of relics is in a 
museum situated within the locality in which 
the relics have been found, and that relics lose 
in interest when dissociated from their original 
surroundings. Consequently it is said that 
the Crown’s abstraction of treasure trove from 
the locality of its discovery is to be depre¬ 
cated. Although there may be something in 
favour of this view, yet it is rare that treasure 
trove is indigenous to the locality of its exhu¬ 
mation. If it were, then local exhibition 
might be provided for by giving the necessary 
power to the officials to whom the preservation 
of treasure trove was allotted. 

In some instances, the right to treasure 
trove has been assigned by the Crown, with 
the result that on a find taking place, the 
Crown’s assignee becomes its owner. In such 
a case, -;;*atfSp deposited "any v, A" <■ V^easure 
the owner beings unknown.” 
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removed, and the incidental evils of the law of 
first-finding brought back again. Where the 
right to treasure trove is vested in private in¬ 
dividuals, the owner, after having gained 
physical possession of articles which may have 
been found, would be legally entitled, if he 
thought fit, to sell or to retain the articles. 
He might if he chose destroy them capri¬ 
ciously, or cast them aside thoughtlessly. 
Even when relics, in private hands, are dili¬ 
gently cared for, they are often, as far as the 
public is concerned, as good as lost. In private 
collections, their value is, from an educational 
point of view, much diminished. For instance, 
in 1777 we find the Vicar of Headley writing 
to Gilbert White, of Selborne, saying— 

“ And this i>» the misfortune of most antiquities 
and curiobities, that they frequently fall into hands 
that can collect nothing from them ; in whose coffers 
they are more buried than if they were to lye m the 
depth of a mine, or of Wulmere pond.” (“ Life, &c., 
(iilbert While,” by Rashleigh Holt-White). 

Still in any suggested extension of the law, the 
rights of assignees from the Crown would have 
to be considered, and to be purchased on 
behalf of the public at a proper valuation. The 
suggestion is, of course, that in each case the 
article should be acquired by the Crown, suit’ 
able compensation being awarded. 

There is a curious survival from the times of 
Edward 1. and earlier, of a coroner’s duty to 
hold an inquest upon treasure which had been 
found. By the statute De Officio Coronatoris 
(4 Kdw. L, St. 2) of 1276, a statute which has 
been characterised as apochryphal, “a coroner 
ought also to enquire of treasure that is found, 
who knew' the finders, and likewise w*ho are 
suspected thereof.’^ This statute continued 
in force till the year 1887, when the following 
section of the Coroners’ Act of that year was 
substituted. By section 3O :— 

“ A coroner shall continue as heretofore to have 
jurisdiction to inquire of treasure that is found, who 
were the finders, and who suspected thereof, and the 
provisions of this Act shall, so far as consistent with 
the tenor thereof, apply to every such inquest.” 

In spite, how'ever, of the clear wording of 
these statutes, coroners have been in the habit 
not only of inquiring of treasure that is 
found, who were the finders, and who suspected 
thereof,” but also of obtaining from a jury, 
which has been empanelled, whether a parti¬ 
cular find is or is not treasure trove, and, as 
a result of that verdict, seizing the alleged 
treasure trove on behalf of the Crown. As 
i .a khjgh f libc uC too dWwi-j 'uer has 

that in no instance would treasure •. -in¬ 


quest or otherwise, but whether he has any 
jurisdiction to instruct his jury to deal with a 
complicated question of law, and to lay down 
whether a particular find is or is not treasure 
trove, is another matter. Such jurisdiction is 
clearly not to be obtained from the wording of 
the statute. Coroners have also alleged a right 
to any treasure that is found, in much the same 
way as they claim a dead body, and have 
threatened penalties against those who, in 
good faith, believing themselves to be the 
owners of the find, have refused the demand of 
the coroner. The coroners’ contentions in 
these particulars do not appear to be well 
founded. Indeed, the case of the Attorney- 
General V. Moore (1893, i Ch., 676) show's that 
a coroner is not empowered to settle questions 
of title to treasure trove. In practice, however, 
this case has not by coroners been considered 
as ousting their jurisdiction to decide, by the 
aid of a jury, whether a find is treasure trove, 
and to demand the physical transference to 
them of a find, even though there may be 
involved bondffde questions of the right of 
ownership. 

It is, however, fair to remark that the 
inquest w'hich was held last year by the 
coroner upon the hoard of Roman bronze and 
copper coins discovered at Weybridge was of 
utility as regards preservation of the find. 

As we have already seen, treasure trove is 
confined to articles of gold or silver. Articles 
of bronze, brass, copper, and, in general, 
of the base metals are excluded. From the 
point of view of national benefit, the law 
which brings to the Crown gold and silver 
should be extended so as to include hoards of 
other metals. The inquest at Weybridge 
shows that such an amendment would result in 
a practical measure. Thus, the coroner at 
Weybridge succeeded in calling up the major 
part of those coins which had been scattered, 
with the result that after a little delay, due to 
circumstances w'hich need not be referred to, 
the hoard was acknowledged to be the property 
of the owner of the soil on which is w'as dis¬ 
covered. To bring within the scope of the law 
all metallic articles would merely be reverting 
to w’hat Bracton, centuries ago, considered was 
covered by the w'ord, thesaurns. 

Some antiquaries in their zeal for archaeolo¬ 
gical research, w’ould requ.re all newly found 
articles, of not less than a certain age, whether 
metallic or otherwise, to be handed over to the 
Crown. Presumably the absence of know¬ 
ledge of the existence of the articles should be 
sufficient according to their views to deprive 
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the landlords of their ownership. There would 
be, however, such practical difficulties in bring¬ 
ing about so radical an alteration in the law as 
to render it undesirable in the first instance to 
press an extensive amendment of this cha¬ 
racter. More modest proposals would be pre¬ 
ferable. The better suggestion is to include all 
metallic articles, of which the owners were un¬ 
known within the scope of the law of treasure 
trove. As regards the ownership of precious 
metals, which' are found in sepulchral mounds, 
it is remarkable that the law reports are silent. 
If the definition of treasure trove, which has 
been submitted in this paper, be a true one, 
the contents of sepulchral mounds would un¬ 
doubtedly fall to the Crown. If, however, the 
idea of reclamation is indissolubly associated 
with treasure trove, it can hardly be said that 
precious metal buried with human bodies is 
treasure trove. Similarly as regards offerings 
cast into a well for the propitiation of saints 
or unknown deities. They have been thrown 
away, not as largesse, so as to become the 
property of their first appropriator, nor with 
the view to reclamation at some future time. 
Whether in fact such votive offerings consti¬ 
tute treasure trove still awaits judicial pro¬ 
nouncement. 

For those who would wish greater stringency 
in the law, so that valuable relics may be pre¬ 
served for the edification of the nation as a 
whole, much hope may be derived from pas¬ 
sages in the judgment in the case of the 
Attorney - General v, the Trustees of the 
British Museum ([1903] 2 Ch. 598), passages 
deserving of the closest attention. Mr. Justice 
Farwell, before whom the question was raised 
whether certain gold articles found in the 
north of Ireland constituted treasure trove 
said—presumably in allusion to arguments by 
counsel:— 

“ The Crown must first prove a primd facte case, 
but when they have done so, the defendants must 
defeat that title by producing a better title.” 

At the conclusion of the judgment his 
lordship remarked:— 

“It is also unnecessary for me to express any 
opinion on the last point urged by the Attorney- 
General, which is of considerable importance—viz., 
that in all claims to property, the Crown is entitled 
to treat the defendant as if he were plaintiff, and to 
insist that he must succeed on the strength of his 
own title, and cannot defeat the Crown merely by 
showing that the Crown^s title is bad.” 

From this it is fair to assume that, in the 
bpii^on of the Treasury, the law was correctly 


expounded by the law officer of the Crown. If 
this opinion should be judically accepted in 
the future, it would result that when treasure 
trove is alleged to be in the possession of an 
unauthorised person, such an one will have to 
prove that the artiqjes in question were either 
not advertently deposited, or else show that 
they were abandoned or accidentally lost. It 
is needless to remark how hopeless would be 
the position of the majority of defendants in 
such a case. The result would be that 
articles of precious metal would in most cases 
be held to be the property of the Crown. 

That the law relating to treasure trove is 
not uniformly applied or is evaded is common 
knowledge. One has only to visit public 
museums where gold and silver articles are 
exhibited, and to see how these articles, 
which, to all appearance, are treasure trove, 
have been purchased or received from private 
holders. In addition, the papers read before 
antiquarian and numismatic societies, con¬ 
cerning hoards of coins and of other articles 
of precious metals, show how sporadic—one 
is almost inclined to say, capricious—is the 
application of the law. Isolated actions for 
the recovery of treasure trove are productive of 
much harm by giving rise to the feeling of 
injustice for special individuals having been 
singled out as examples. Were it understood 
that in every case efforts would be made to 
recover for the nation treasure trove and that 
the finders would be liberally rewarded, there 
would scarcely be a learned society or a right- 
thinking person but would lend its or his hand 
towards the preservation or delivery up of trea¬ 
sure trove. 

It is unfortunate that the police have been, 
and are still, employed in the collection of 
treasure trove. Intervention by the police is 
apt to be resented. The knowledge that a call 
from a constable will follow “ upon information 
received,” is often sufficient for the unthinking 
to deny a discovery, and to hurry a find to the 
melting pot. Until the necessity is clearly 
apparent, it seems a mistake for the finder of 
trjeasure to be visited by the police, and to that 
extent be treated as a possible criminal. Civil 
functionaries should, except, perhaps, in ex¬ 
treme cases, undertake the temporary custody 
of precious relics, and should, where neces¬ 
sary, be empowered to set in motion in a 
friendly capacity the machinery for the settle¬ 
ment of questions arising from a discovery. 

The absence of knowledge of the offer of 
the Treasury to reward finders of treasure 
trove, even among the educated classes, is 
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remarkable. The general opinion appears to 
be that when by some ill-defined right the 
Government secures, or confiscates, a valuable 
relic, the finder will hear no more about the 
matter. Apparently, to frustrate what appears 
to the many to be a high-handed action, the relic 
is more often than not secreted, sold, or melted 
down. To remove the ignorance which pre¬ 
vails as to the Treasury’s offer to reward 
finders, it ought not to be difiicult to provide 
means for the education of the public, so that 
on a relic being discovered, the hand of the 
destroyer might be stayed and the relic pre¬ 
served for e.xamination by accredited parties. 
In Ireland, the Royal Irish Academy has been 
in the habit of posting illustrated and oth(*r 
notices conc(.*rning the advantages to be de¬ 
rived by finders of “ ancient articles of gold, 
hilvi'r, bronze, brass, or iron ; crocks, coins, 
tVc.” In England, no action by a body com¬ 
parable to the Royal Irish Academy appears 
to have been taken for bringing to the notice 
of finders the reward which may be theirs, or 
the duty which is incumbent on thtun to de- 
delivtr up of what in fact is not their pro¬ 
perty. As a small measure of relief, “ The 
South Eastern Union of Scientitic Societie.s ” 
has appointed, in conjunction with local 
societies, “referees” whom finders may 
approach for assistance and advice. The 
duties of these referees and the notices which 
they are desired to exhibit in places frequented 
by the public are set out in the following 
extract from a report for 1906 to “ The South 
Eastern Union ” :— 

“ A>> supplementary to efforts towards the preset- 
vation of treasure trove and of relics of all kinds, 
it was considered advisable, if it were possible, to 
brinj^ to the notice of those in districts who were 
likely to be finders, the importance of refraining fiom 
destroying articles ol unusual occurrence that they 
encountei, or from selling them to a passei-bv foi the 
customary ‘ pot of beer.’ Towards this end your 
committee has drafted a notice, simply expressed, for 
distribution w'ithin the area of the Union. 

A copy of the notice is appended. Endeavours 
>vill be made, through members of the Union and 
others, to engage the sympathies of local personages 
and authorities, for instance, the officials of the County 
Council Schools, in bringing to the attention of the 
villagers’ children, as well as the villagers themsehe.s, 
the notices concerning treasure tiove and relics. 

Briefly, it is proposed to organise measures where¬ 
by the knowledge may be brought to every possible 
finder that it is to his advantage to know the rough 
value of wrhat he finds before proceeding to dispose 
of it. 

I Ithis action of the Union should be in any mea¬ 


sure successful, the arrest of the immediate destruc¬ 
tion of relics will have been obtained, and their 
ultimate salvation more probably assuied 

Where vigilance is already extended by local anti¬ 
quaries, curators, and authorities, action by the 
committee will, of course, be unnecessary in those 
localities. 

Notice to mnders of Hflics. 

1. Finders of coins, trinkets, crocks, implements of 
old metal or stone, and other relics of old times, are 
reminded thit the value of such relics is often greater 
than is usually obtained by sale to a passing stranger. 

2. It is to the finder’s interest to know the value of 
any such relics before selling them. Finders are, 
therefore, invited to apply for assistance in obtaining 
such information. 

3. If the relics are ol gold or silver, and are what 
is know'n as “ tieasure trove” the Government—as 
far as it has the p»ower—has promised to give to the 
finder^ what is practically their market value. 

4 On the discovery of relics, finders should im¬ 
mediately apply to Mr. of at 

who has consented to give what advice he can. This 
advice will be given gratuitously and in a Inendly 
spirit. 

5. It IS unnecessary to clean the articles. 

H. N< jRMAN Gray, Honorary Sect*-etary, 

Finds and Treasure Trove Presentation Committee, 
South-Eastern Union of Scientific Societies, 

334, Commercial-road, London, E. 

Telephone, 732b Central.” 

The bringing to the knowledge of the public 
the importance of the preservation of treasure 
trove, whereby not only the finders themselves 
w^ould profit, but the nation would be enriched, 
ought not, however, to be left to private 
societies. Some definite government body, 
whose ordinary duties befit it for the purpose, 
should be expressly entrusted with the duty of 
preserving treasure trove, and should be em¬ 
powered to act w’ith alai'rity when the know¬ 
ledge of a find was communicated. The Board 
of Education, which for some years has had 
charge of the Science and Art Department at 
South Kensington, comes ro mind in this 
connection. In analogy to the Patents Act 
of 1907, Sec. 46 (1), w'hich permits the Comp¬ 
troller of patents to issue periodically an illus¬ 
trated journal of patented inventions, law 
reports, “ and any other information that he 
may deem generally useful or important,” the 
Board of Education might issue notices, docu¬ 
ments, and such literature as in its opinion 
would tend to the preservation of treasure trove. 

As regards remedial measures, the promise 
of the Treasury to remunerate finders j lould 
be converted into a Parliamentary instruc¬ 
tion, with all the publicity incidental thereto. 
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On a recognised body assessing to the 
best pf its ability the antiquarian value of a 
find, the reward to the finder should be fixed by 
Act of Parliament upon a liberal scale. Facts 
should be boldly faced, and it should be recog¬ 
nised that, owing to the present condition of 
‘the law, a very small proportion of treasure 
trove is recovered. Artistic and other relics are 
too often destroyed for the bullion they contain. 
If they had been preserved, their price as 
-metal would have been small compared with 
<the services they might have rendered to the 
*arts, to a study of history, and to archa'ology. 
The loss of amour propre in the law must be 
propitiated, and the law which refuses to 
acknowledge expediency as a basis of change 
must be amended. 

So far as the author is aware, no pronounce¬ 
ment of the Treasury has appeared since the 
year 1886, if we except the evidence that was 
given before the Treasury Committee, of 1898, 
to inquire into the circumstances in which cer¬ 
tain Celtic ornaments, found in Ireland, had 
been offered for sale. Even copies of the 
circular letter of 1886, to which allusion has 
.already been made, are not common. The 
Treasury deducts, as we have seen, as much as 
10 or 20 per cent, from the antiquarian value of 
a find. Bearing in mind that by law the finder, 
as such, has no rights, except those of a bare 
possessor, this scale is eminently liberal, but 
from the point of view of the preservation of 
unique relics, the idea of no legal rights in the 
finder should be cast aside, and the position of 
the finder should be fully recognised by law. 

To sum up the foregoing, it appears to the 
author that the existing law and administration 
fail to cope with the loss of relics of precious 
and other metal which is continually taking 
place, and that to protect the country in the 
future from the irremediable losses that have 
occurred in the past some amendment of the 
law is urgently required. As a basis for dis¬ 
cussion the following is submitted :— 

(1) An extension of the law of treasure trove 
so that the law may include all articles of 
metal, whether strictly satisfying the require¬ 
ments of treasure trove or otherwise, and thus 
made to include metal relics whether aban¬ 
doned, accidentally lost, cast away as votive 
offerings, buried in sepulchral mounds, or 
otherwise hidden. 

(2) A statutory basis for the reward to be 
paid to the finder, with an intimation that, 
where desirable or expedient, the antiquarian 
Value of the relic should be approached in 

.assessing the reward. 


(3) Where the owner of the soil participates 
by existing law in a find, compensation should 
be paid him in exchange for the article com¬ 
pulsorily given up. 

(4) When the finder and the Government 
Office, which is specially selected to deal with 
all matters arising under the law of treasure 
trove, disagree as to the antiquarian value 
of a find, assessors should be appointed. 

(5) Administration of the law of treasure 
trove should be transferred to a Government 
Department, such as the Board of Education. 

(6) Statutory restriction of the functions of 
the coroner to those duties which by words 
appear in the Coroners’ Act of 1896. 

(7) In the case of a refusal to give up 
** treasure which has been found,” the or¬ 
dinary civil remedies should be employed in 
the same manner and to the same extent 
as when other property, in the absence of 
felonious intention, is retained. Threats and 
visits by the police, coroners’ officers, or other 
functionaries endowed with jurisdiction, to be 
avoided as far as practicable. 

With suggestions such as these in mind, 
a parliamentary or departmental committee 
could be appointed to report upon the 
practical steps which should be taken to 
prevent the continuing loss to the country of 
treasure trove and other relics of by-gone 
times, a loss which the existing law is, by 
common consent, unable to prevent. 


DISCUSSION. 

The Chairmax (Mr. Charles Hercules Read, 
LL.D.), in openinj^ the discussion, said the author 
had made a statement in the paper which would come 
as a surprise to the man in the street, viz., that when 
he found a thin;; there were four people to whom it 
might belong, the last of whom was the man who 
found it. They were the finder, the owner of the 
land, the grantee from the Crown of the rights to 
treasure trove, and the Crown itself, and in nine cases 
out of ten the Crown always held the trump card. 
When' a thing was found which the Crown had 
claimed under the law of treasure trove, it was pro¬ 
bably taken by the police or sent to them, and was 
then handed over to the Treasury, the solicitors of 
which informed the British Museum of the find, and it 
was sent to them with the request that they would 
report as to the bullion value and the antiquarian 
value, and state whether any of the objects sent were 
required, and if so, which. Those functions tlie 
British Museum performed, the objects being retained 
pending the decision of the Treasury with regard to 
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them. It might be of interest to the public to know that 
the Treasury took the whole of the control of treasure 
trove and the allocation of it, the British Museum 
having no control whatever. When the objects were of 
such a character as to be useful for the collections of 
the British M useum, they were retained, and their full 
antiquarian value paid to the Treasury. 1 here were 
cases where the objects were more fitted for the 
collections at South Kensington than for the British 
Museum ; and in the particular case the author men¬ 
tioned, a find of silver of the seventeenth century was, 
at the instigation of the British Museum, passed on 
to the South Kensington Museum, which paid for 
it, he presumed, in the same way that the British 
Museum would have done. The author had stated 
that the finder received about 80 per cent, of the pro¬ 
ceeds of the sale, the finder probably benefiting \ery 
considerably by that proceeding, because if the objects 
were soM to a dealer, he expected at least 20 percent, 
profit, if not more, and therefore the finder probably 
received as much money from the Government, and in 
some cases a good deal more than from dealers. In 
that connection, the audience w’ould probably re¬ 
member the finds made by some men woiking gravel 
at Bexley, of two hoards of solid gold armlets or 
bangles, at inter\als of about twehe months, which 
weighed nearly thirty ounces of almost pure gold. 
Tlie British Museum paid between and >^300 for 
the objects; but the chances were that had they been 
sold in the neighbouihood to a silversmith, the man 
w'ould only have obtained the bare bullion \alue, 
if as much as that. fjuite apart from his own 
partisan attitude, he thought a good deal was to 
be saul for the law of treasure trove even as it sU>od. 
The finder certainly benefited in all probability by 
obeying the law, and the community benefited because 
the objects were placed 111 public museums and were 
always at the disposal of any member of the public ; 
wheieas if they were sold prisately they disappeared 
from the public gaze, and there was a great danger 
that the story of their finding might be lost. Apart 
from the bullion and archrvological value of the finds, 
their interest to a museum was not the metal at all. 
Gold had always been the favourite metal of luxurious 
j)eople at all times and in all countries, and therefore 
to have a collection of gold objects, even in a 4 0ora 
apart, was not so illogical as it might seem at first 
sight. The gold room at the British Museum had a 
definite interest in itself, apart from the practical 
aspect of the custody of such objects, and that they 
must be tahen more care of than if they were of less 
intrinsic value, the interest being in the fact that 
they represented the luxury of the period to which 
they belonged. The interest of the golden objects 
was, from the archaeological point of view, not so 
much their intrinsic value as the facts connected with 
their finding. The interest of a find from the archaeo¬ 
logical standpoint was almost entirely in its preserva¬ 
tion as a whole, and something might be said from 
that point of \iew for the author's suggestion that 
the law of treasure trove should be so extended as to 


comprehend objects which were not of the precious 
metals; but be did not see any practical advantage 
in it, except in jierhaps one case out of fifty, where 
by means of putting the amended law into 
action, it would be possible to secure a kind of 
archaeological unit by obtaining the contents of a 
hut dwelling, or grave, or whatever it might be. 
Although he was not a lawyer, it seemed to him 
that by no conceivable straining of the actual words 
of the statute, or by the interpretation of any judge, 
could the contents of a grave of, say, the year ( 3 oo 
n c. possibly come within the law of treasure trove. 
The essential part of the statute was that the objects 
coming under it should be in the nature of intestate 
effects —f.r., if a man died leaving an estate without 
any known heir^, under the common law of the land 
it went to the Crowm. It seemed to him that the 
contents of a grave could not by any conceivable 
interpretation come under the statute, having been 
put there with a certain intention on the part of 
those who deposited them, that they should remain 
for ever with the body of the deceased friend. The 
mere words “ treasuie trove ” seemed to him con¬ 
tradictory, ‘nceing that the things never had been lost, 
and therefore could never be found by anybody. The 
author had not dealt W'ith the law in Scotland, where 
there was another category of “waifs and strays’* 
in addition to treasure trove, wdiich included anything 
that was not of precious metal; and under the law 
the contents of gra\es were, and had been, claimed 
for the Clown. He demurred to the possibility of 
the contents of a grave, deliberately and carefully 
deposited, being interpreted as a waif or stray. The 
only reason he could suggest why the Royal Irish 
Academy took special steps for claiming and 
holding treasure trove in Ireland was that that 
body was the only institution in Ireland to which 
finds naturally went. In this country it was 
different, because they might go to the local 
museum, or the British Museum, or be handed 
to the owner of the soil. When he stated, in intro¬ 
ducing Mr. Martin, that the law \vas scaicely logical, 
he referred to an instance that was in bis mind 
of a very large cemetery of the Anglo-Saxon period, 
which W’as found in Warwickshiie, an<l carefully 
excavated by the owner of the soil, who presented the 
whole of the contents of the graves to the British 
Museum. It came to the knowledge of the Tiea.sury 
that in one of the graves was a little gold medallion, 
whose bullion value was 12s. or 15s., and this they took 
great pains to claim as treasure trove, although they 
})ut in no claim foi anything else. It seemed some¬ 
what illogical that they should do that, when 
it was perfectly w^ell known to the Go\eriiment 
that a vast number of collectors of objects of 
that class had in their cabinets articles which were 
treasure trove in the sense that the owner of them 
could show no legal title as against the claim of the 
Crown, had the claim been put forward. He thought 
the practical working of the author’s suggestion, that 
objects which were not of precious metals should be 
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included under the present statute, would lead to 
objects beinjj destroyed which were now preserved. 
The particular form of human nature which had to be 
dealt with in such matters as the findinjj of treasure 
trove was that found in the English navvy, who, 
rather than have any bother with the police, would 
be very prone to smasl^ articles he found ; whereas, 
if he got a shilling for them, they might be pre¬ 
served, even if they were not kept with all the 
other objects with which they were associated at 
the time they were buried. Where the tinder and 
the custodian of the Government disagreed as to the 
antiquarian value of the find, an assessor might be 
called in to say whether the Government valuation 
was a fair one; and in a recent case the assessor 
decided that the Government had erred on the side of 
generosity. A finder very often read accounts in local 
newspapers of his find rather than in the journal of 
archa.'ological societies, and thought an object dating 
back to six or seven hundred years before Christ 
must be of very much greater value than an object 
dating back to 600 or 700 years after Christ. As a 
matter of fact, there was no such ratio of value, 
because an object of the tenth century might be 
more valuable than one of the first. The diffi¬ 
culty was to make a standing rule which would 
be just as between the finder and the Government 
nominee, but something practical might be done. 
The author had alluded to the fact that something 
should be done to inform the public at large in the 
widest possible way what the articles were and what 
the practice of the Government was with regard to 
rewarding finders of treasure trove. He had not much 
confidence in the Board of Education for this purpose, 
which had been suggested by the author, and thought 
a better plan would be for the County Councils to 
place in all the schools diagrams and coloured pictures, 
with short descriptions of the articles, to give the 
children an interest in them, and they would probably 
inform their parents when they saw such articles in 
the house. It was certainly a bad idea to import the 
police into the matter, such a subject as treasure 
trove having nothing to do with crime in the ordinar}*^ 
sense of the word. 

Mr. F. W. Rudler said that while originally he was 
in doubt as to the value of the ordinary law of treasure 
trove, he had come to the conclusion that the author 
was justified in suggesting an extension of present 
legislation. Those who opposed its alteration, based 
their view generally on the supposition that the pre¬ 
sent law led to a concealment in many cases of dis¬ 
cover)', and in other cases to the consignment of 
valuable objects to the crucible. That could only 
result from ignorance, which ought to be dispelled if 
a knowledge of the conditions under which finders 
were remunerated was disseminated throughout the 
country. It had been suggested that the Board of 
Education should be the medium of publicity, but if 
the navvies were to be reached, possibly the best way 
‘would be to distribute circulars to every public bouse. 


Most of those present were not awaie, until the 
Chairman made the remark, that the British Museum 
authoiities gave the antiquarian value for the objects, 
but there was evidently some leakage in the passage 
through the Treasury, because only 80 per cent, of the 
amount reached the finder. That was an unfortunate 
deduction, because if a n^vvy found an object for 
which an individual would give him £\, while the 
Government gave him only i6s., the chances were 
it would find its way into the private person’s 
collection. The curators of local niuscums might 
fear that the law- of treasure trove acted unfairly 
to their institutions, they being naturally jealous 
if local objects went out of the district. There could 
be no doubt that, when an object w'as unique, its 
proper destination was the great treasure house 
over part of which the Chairman piesided. As the 
golden armlets to which the Chairman leferred were 
found at Crayford, their proper destination was 
clearly London ; but supposing they had been found 
in Yorkshire, he could not help thinking that, as they 
were 17 in number, a selection might very fairly have 
been expected to be placed in the museum of the city 
of York. He thought the author had made out an 
extremely good case for an extension of legislation; 
but, at the same time, wliJitever the law might be, he 
thought it should be intei preted very generously by 
those w'ho had its administration. 

Mr. Percy Wfbb thought the Treasury practice 
was a little more liberal than had been suggested, 
because when they returned articles which they did 
not intend to l)uy they were in the habit of dividing 
them between the owner of the soil and the finder. It 
might be of interest to the meeting to know that one 
result of the Coronet’s intervention in the Weybridge 
find, although it might not have been entirely legal, 
had been that a great portion of the coins were now 
in the British Museum. He thought the law might 
very well be extended to include at any rate all coins ; 
and in the particular case he had mentioned, a very 
interesting find had been preserved for the benefit of 
numismatic science and for the nation. 

Mr. Martin, in reply, said he was glad to heai it 
was the practice of the Treasury to return objects to 
the places where they were found when they were not ^ 
required by the British Museum, and to divide the 
object between the finder and the owner of the soil. 
Granting such to be the case, he thought steps should 
be taken in every instance to bring this liberal action 
on the part of the Government to the knowledge of 
people who were likely to be finders. He did not 
agree with Mr. Rudlcr’s suggestion that, supposing 
certain gold ornaments were found in Yorkshire, a 
proportion of them should revert to the locality of 
the find, because it was very rare that treasure trove 
was indigenous to the soil where it was discovered. 
He understood that the ornaments discovered in the 
north-west of Ireland were probably stolen from 
England, and that this country was the cradle of the 
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so-called Celtic art. That being so, what reason 
could there be for returning those ornaments to 
Ireland, unless to remedy another “injustice” to 
that country } He pointed out in his paper that 
if It appeared that the articles were actually made 
at the place where they were found, then he 
thought those to whom the custody of the tieasure 
trove had been assigned might very well have juris¬ 
diction to allow temporary exhibition of the relics at 
such a place, much in the same way that the .South 
Kensington authorities allowed some of the contents 
of their art cases to be circulated round the country. 
He also thought it was an extremely good idea of 
JVlr. Kudler’s that the notices should ap^iear in public 
houses, because that would be one of the best ways 
of bringing a knowledge of the Treasury’s offer of 
reward to people who were likely to find relics in the 
soil. The Chairman had stated what the practice m re¬ 
gard to the dispersal of treasure trove by the Treasury 
authorities was, and in some cases it appeared to 
be extremely good. But the function of the Treasury 
was not to spend money unnecessarily, and if they 
could see then way to getting something for nothing 
on behalf of the public they w'ould do so. It, theie- 
fore, seemed to him that the Treasury were not the 
prooer peo[de who should have the care and custody 
of treasuie trove. It should go into the hands of 
people who were intimately interested in the subject, 
either .some Go\ernment department or municipal 
authority, which should have the power to worry the 
Tieasury for grants in aid, or for rewards to indivi¬ 
duals in descM\iiig cases. If that were the case, the 
local authority would very often insure the preserva¬ 
tion of treasure tiove which at present was either 
melted down for its bullion value, or was passed from 
hand to band, so that its identification with a parti¬ 
cular hoard or spot was lost. He was sorry to hear 
the Chairman’.'* remarks with regard to the ownership 
of the contents of sepulchral barrows or graves, and 
w'ould have liked ,to hear him say that, according to 
the law, they w'ere treasure trove. The fact that he 
thought otherwise was a cogent reason, amongst 
others, w’hy the law should be amended, so that the 
whole contents of a board, such as existed under 
mounds, could come together in one spot, be identi¬ 
fied, and be preserved lor the use of the navion at 
large. Before any amendment of the law could be 
made, antiquaries, lawyers, and all those interested in 
the preservation of old-time relics must agree as to 
the amendments they wished Parliament to make, and 
must show a united front. The Government, paiticu- 
larly in matters of art, did not lead but followed; 
and it was for those who were interested as members 
of the public in the preservation of relics of bygone 
times to importune the authorities into doing some¬ 
thing to prevent the continuing loss of piecious relics 
to the country. 


HOME INDUSTRIES. 

'I’he Afanchester Canal.—Tht shareholders in this 
great national undertaking may be congratulated 
on having at length turned the comer. For the first 
time in its history the company has been able to pay 
the Manchester Corporation the full amount of interest 
accruing on its 000,000 loan, that is to say 
160,000. At the annual general meeting, held last 
Friday, the chairman of the company indicated the 
possibility of the company being able this year to pay 
the Corporation an additional jfio,ooO, as first divi¬ 
dend on its share capital. The full amount of the 
dividend payable on the 3^ per cent, share stock 
allotted to the Corporation in satisfaction of the 
arrears of interest is C 35 f 7 ^o, and any surplus beyond 
that amount would belong to the shareholders. The 
Ship Canal working profit for the year was /‘14b, 145, 
against 35,356 in 1906, being an increase of 
^^10,789. The Bridgewater Department working 
profit was 15,556, compared with 15,299, an in¬ 
crease of ^*257 only. The working profit of the Ship 
Canal and the Bridgewater Department taken to¬ 
gether amounted to If the figures of 1904 

are compared with those of IQ07, it will be seen that 
during the last three years there has been a large in¬ 
crease m the traffic, amounting to 1,309,780 tons, of 
which 740,000 tons was coal, and the lest general 
merchandise. The imports of grain show large in¬ 
creases, 406,000 tons last year against 344,000 tons in 
1906. The coal trade, too, has developed gieatly. 
Some portion of last year’s trade was due to the fact 
that the coast ports were blocked with traffic, 
and some of the tiaffic in Yorkshire coal was 
diverted to Partington, where the Canal’s large 
exports take place. Whether the expoits of coal 
this year will remain on such a large scale remains to 
be seen. The directors hope to strengthen their hold 
upon the American cotton trade, which they are 
anxious to see largely increased, but in order to 
inciease it substantially a spot market in Manchester 
is neccs.sar}% and the directors of the Manchester 
Cotton Association are about to take an important 
step in the hope of increasing the stocks of cotton, 
and the business in ready cotton in Manchester. 
But it will require the co-operation of the impoiter 
and the spinner. The importing merchants ill pro¬ 
bably be willing to lay down larger stocks in Man¬ 
chester to give the new experiment a fair trial, but 
everything will depend upon whether the spinners 
will support them. It is thought they will see that 
it is entirely to their interest there should be a strong 
riv^al spot market at Manchester. The company 
has to face less prosperous times, but the chairman 
is hopeful that they will not last long. There was a 
lean year in 1900, but in the following year activity 
was resumed and continued without a break down to 
the end of last year. 


On the motion of the Chairman, a hearty vote of FiW Insurance Pfojits ,—There is a general Mea 
thanks was accorded to Mr. Martin for his interesting that the fire insurance companies make enormous 
paper, and the meeting terminated. profits. This opinion is encouraged by the large 
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figures with which the leading companies deal, and 
the tendency of some of them to treat claims in a 
somewhat illiberal spirit. But the actual figures do 
not support the contention that profits are excessive. 
A correspondent of a leading journal takes the results 
of the operations of between forty and fifty companies 
during a period of ten years. The profits in certain 
years appear to have been reduced almost to vanish¬ 
ing point, and certainly would not have provided an 
appreciable dividend on the capital invested. The 
average annual surplus for all the companies taken is 

1,056,547, or rather less than half per cent, of the 
premiums received, and even after eliminating the 
year 190O, which is rendered quite exceptional by the 
conflagration at San Francisco, the average annual 
surplus on trading account during a period of nine 
years amounts to rather less than 8 per cent, of the 
total premiums received. But these figures do not 
accurately represent the position as between home 
insurers and the fire insurance companies. Practically 
all these companies draw from one-half to two-thirds 
of their business from foreign sources, which may 
well make a serious difference to the average result. 
Climatic and other conditions tend to make fires 
abroad larger and more frequent than in the United 
Kingdom, and in most of the large cities of the 
United States there are extensive areas so con¬ 
structed and laid out that it requires only a spark to 
start a disastrous conflagration. It is a little sur¬ 
prising, perhaps, that the fire companies generally 
should have given so much attention to foreign 
business, at any rate American. The net profit over 
a series of years is hardly worth the energy and 
capital necessary to secure it. 

Producing Plant .—One of the leading features of 
the trade activity of the last few years has been the 
extension of producing plant all over the world, and 
this has been particularly noticeable in the exports of 
British textile machinery, nor have the exports of the 
present year shown any sign of contraction. On the 
contrary there is continual expansion. The total 
declared value of these exports for last month was 

773,611 as against 628,252 in January, 1907, and 
;f532,593 in January, 1906. There is nothing neces¬ 
sarily strange in this when the point is considered, 
since of course the work of construction and com¬ 
pletion may extend beyond the expansion of trade 
which gave the initial impulse to the increase of pro¬ 
ductive plant. Moreover, foreign countries who come 
to us for their producing plant are constantly extend¬ 
ing their industrial competition. A noticeable increase 
in shipments of plant in the past month as compared 
with 1907 was in the case of Russia. In January, 
1906, she took plant from us to the value of ^28,094, 
in 1907 the value was;f27,fli2, this year it was no 
less than jf40,533. The American demand was not 
much more than half what it was last year—36,389 
as against ;f68,343. ‘‘ Other countries in Europe ” in¬ 
creased the value of their imports from >^114,360 to 
*^^194,358, and Japan more than doubled hers, the 


value for January, 1907, being ^^23,021 as against 

56,600 last month. 

Hand Loom Weaving .—In Germany, as in this- 
country, domestic hand loom weaving has been re¬ 
placed to a large extent by the growth of the factory 
system, but there seems to be some possibility of a 
revival of cottage weaving in Germany through the 
invention of a new type of loom by a German weaver. 
The Manchester Guardian^ which giving particulars 
of the invention, says that much interest is shown in 
the new loom in the district of Chemnitz. It is 
claimed for the loom that it combines a number of 
practical and valuable features. It is really an adap¬ 
tation of the old hand loom to automatic action. It 
may be worked by a driving force equal to one-half 
horse*power which, it has been suggested, could be 
obtained from the municipal electric supply. A some¬ 
what similar application of electric power to cottage 
looms has already been made in the French silk¬ 
weaving industry with considerable success. The 
German loom is built entirely of wood—like the old 
hand loom—the shafting and its accessories only 
being of iron. It can be set up in any room of ordin 
ary size, the space required for it being loj feet in 
length, 7 feet in width, and 7 A feet in height. This is 
bigger than some of the newest Indian hand looms, 
but provision has been made in the space for the 
attachment of a Jacquard machine The loom is 
adapted for the use of a single weft thread only, but 
the inventor is hoping soon to apply a box arrange¬ 
ment, so that various threads might be employed. 
With suitable motive power, its production can, it is 
said, be made almost equal to that of ordinary power 
looms, whilst the small power required makes it very 
cheap to work, its cost complete being about £iQ, 

The Fall in Coal .—It was foreseen that with* 
slackening times in the iron, steel, and other impor¬ 
tant industries, a decline in coal prices was inevitable, 
but the actual fall in Welsh steam and bituminous 
coals has been much greater than the general antici¬ 
pation. It has been greatest in best Admiralty steam 
descriptions. As compared with the top price, 
there has been a fall of 27*6 per cent., and if 
the price on January 1st is taken and compared with 
that of February 8th there is a fall of 2s. 3d. per ton. 
Making allowance for the fact that in August, when 
coal was at its zenith, values were to some extent 
inflated in consequence of the holiday shortages, 
there has been a fall of 5s. a ton since the summer,, 
and of 2s. 3d. since January ist. In other qualities 
the decline ranges from is. 3d, to 4s. 3d. per ton, 
and the corresponding percentages represent falls 
tanging from 7*3 to 207 since August, and from 6*6 
to 11*8 since January. The falling off in the foreign 
demand, amounting to 12*5 per cent, in January, 
is a factor in the decrease. Over production and 
restriction in the business with middlemen and other 
contractors have also had much to do with the fall in 
prices, which would have been even more serious but 
that many of the collieries were engaged during the 
month working off arrears from last year. 
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OBITUARY. 

Alkrfj) Baldwin, M.P.—Mr. Baldwin, Chair¬ 
man of the Cjreat Western Railway Company, died 
suddenly of heart failure on the 13th inst., at his 
London residence, Kensington-palace-mansions. He 
was the youngest .son of the late Mr. George Pearce 
Baldwin, iron founder of Stamport, and was born at 
that place June, 1841. In 1892 Mr. Baldwin entered 
the House of Commons as the Unionist member for 
the Bewdley division of Worcestershire, and he 
was re-elected in 1895, 1900, and 190(1. At the 
time of his death he was Chairman of “Baldwin’s*’ 
(Limited), iron and steel and galvanised and tin sheet 
manufacturers and colliery proprietors. Mr. Baldwin 
was elected a member of the .Society in 1883. 


GENERAL NOTES. 

Thk Tradk 01* l^oRTi ciriLSE India. —In Goa 
Poitugal letains only a fragment of lerntory in India, 
and the lion’s share o( its trade falls to Britain. It is 
noticeable, in legard to the \\ant of local enterprise, 
that the quantity of cocoa nuts exported is large, 
though far less than the possible production, while 
the amount of copra made locally is comparatuely 
small, and the expoit of cocoa-nut oil next to nothing. 
The discovery of manganese has led to considerable 
enterprise in mining this ore. Mr. CoiiMil Baker (Cd. 
3727-38) says that only a few parcels ol the oie as 
samples were exported up to the end of 1906, but 
during 1907 a considerable (juantity was ^ent away. 
Tlie concerns woiking the manganese mines are prac¬ 
tically all Bntish, developed by British capital. The 
total impoits last >ear were valued at 49,5(»,785 
rupees, and of these imports of the \alue of 46,47,470 
iiipees came from British India. The piopoition of 
expoits going to British India is even larger, 15,57,589 
rupees of a total of 15,99,083 rupees. K\cn the 
coasting trade is mainly done in British bottoms. 1 )f 
a total number of vessels engaged in it of 880 , 646 
were British, and of the total tonnage of io0,<S()O 
tons, 102,495 tons were British. 

SrcAR Cultivation and Trade in Cuba.— 
Some figures given by Mr. Vice-Consul Griffith in 
his report on the trade and commerce of Cuba, just 
issued (Cd. 3727-37), show what a small proportion 
of the area of the island is under sugar cultivation, 
although last year 1,427,673 tons were produced. The 
total area of Cuba is 28,160,000 acres. Of this, 
15,451,264 are suitable for growing sugar-cane, but the 
actual area under sugar-cane cultivation is only 457,363 
acres. A good deal of money is being spent in the 
construction of roads. 'Ihe main feature in the plan 
of road construction is the uniting of various portions 
of existing roadways so as to form a highway tra¬ 
versing the island from Havana to Santiago de Cuba, 


with branches to the chief seaports and other points 
of importance. Of the total exports of merchandise, 
the United Kingdom and British possessions took 
about 7 per cent., as compared with 5-J per cent, in 
the preceding year. Since the American occupation 
the population has increased, mainly through immi¬ 
gration, from 1,752,797 to 1,955,854, the death-rate 
of the island being 15*25 per 1,000 inhabitants. The 
Vice-Consul says there is great stagnation in business, 
and that a want of confidence is the prevailing feature 
in all branches of trade. 

MEETINGS OF THE SOCIETY. 

Ordinary Meetings. 

Wednesday evenings, at 8 o’clock :— 

February 26.—“The Problem of Road Con¬ 
struction, with a View to Pre.sent and Future Re¬ 
quirements.” By Prof. H. S. Hele-Shaw, LL.D., 

F. R.S., and Douglas Mackenzie. The Hon. 
Richard Clerk Parsons wdll preside. 

March 4. — “ Modern Dairy Practice.” By 
Loi’don M. Douglas. 

March ii. —“The Use of Reinforced Concrete 
in Engineering and Architectuial Construction in 
America.” By Ernest R. Matthews, F.R.S.E. 

March 18.-—“ Impressionist Painting : its Genesis 
and Development.” By Wymord Dfvvhurst. 
The Eari. of Plymouth, C.B., will preside. 

Mar(‘H 25.—“Recent Improvements in Decora¬ 
tors’ Materials.” By A. S. Jennings. 

Alrh I. —“The Gramophone and the Mechanical 
Recording and Reproduction of IMusical Sounds.” 
By Lovell K. Reddif. 

Afril 8.—“ Technical Education in America.” 
By Sir William II. Prefce, K.C.B., F.ll.S. 

April 2<l—“M odem Roumania.” By Ai.i-red 
Stead, Consul-General for Roumania." .Sir Percy 
Sanderson, K.C.M.G., will preside. 

Dates to be hereafter announced :— 

“ Tbe Underground Water Supplies of the Thames 
Basin.” By Clayton Beadle. 

“ Industrial Entomology : the Economic Import¬ 
ance of a Study of Insect Life.” By F. jMartin 
Duncan. 

Indian Section. 

Thursday afternoons, at 4.30 o’clock :— 

March 12.—“ Progiess of Native States during 
the past Forty Years.” By Sir David W. K. Barr, 
K.C.S.I., Member of the Council of India. The 
Right Hon. Lord Curzon of Kedleston, 

G. C.S.L, G.C.LP:., will preside. 

April 30.—“ Reminiscences of Indian Life.” By 
the Right Hon. Lord Lamington, G.C.M.G., 
G.C.I.E., late Governor of Bombay. 

May 21.—“The United Provinces of Agra and 
Oudh.” By Sir James John Digges L \ Touche, 
K.C.S.I., Member of the Council of India and late 
Lieutenant-Governor of the United Prounces. 
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Colonial Section. 

. Tuesday afternoon, at 4.30 o’clock :— 
February 25. — Irrigation in Egypt undei 
British Direction.’' By Sir Hanbury Brown, 
K.C.M.G. The Earl of Cromer, O.M,, G.C.B., 
G.C.M.G., K.C.S.I., %viU preside. 

March 24.—“The Mineral Resources of Western 
Australia.” By the Hon. C. H. Rason, Agent- 
General for Western Australia. 

April 7. —“The Imperial Problem of Asiatic 
Immigration.” By Richard Jkbb. 


Applied Art Section. 

Tuesday evening, at 8 o’clock :— 

March 31.—“Enamel Portraits.” By Cyril 
Davenport, F.S.A. Sir Hubert von Hkrkomer, 
C.V.O., R.A., will preside. 

April 28.—“Lace as a Modem Industry.” By 
Miss Isemonger. 

May 26.— 

Cantor Lectures. 

Monday evening, P'ebruary 24, at 8 o’clock :— 
Henry Hardinge Cunynghame, C.B., 
“ The Theory and Practice of Clock Making.” 
Six Lectures. 

Lecture VI.— February 24.—The theory of 
escapements concluded—Teeth of wheels—The theory 
of epicycloidal teeth — Involute teeth — Lantern 
pinions—Electric clocks—Main divisions of electric 
clocks—-Difficulties to be contended with—The clock 
of the future. 

Professor Vivian B. Lewes, “Fuel and 
its Future.” l"our Lectures. 

March 9, 16, 23, 30. 

William Burton, F.C.S., “The Nature 
and Structure of the Porcelains.” Three 
Lectures. 

May 4, II, 18. 

Shaw Lectures on Industrial Hygiene. 

Friday evening at 8 o’clock :— 

February 28.—“The Removal of Dust and 
Fumes in Factories.” By Dr. John Scott Haldane. 

March 17 (Tuesday).—“ Child Workers and 
Wage Earners.” By Miss Nettie Adler, Hon. 
Secretary to the Committee on Wage Earning 
Children. 

May 15.—“ The Dangers of Coal Dust and their 
Prevention.” By W. E. Garforth, President of 
the Colliery Proprietors’ Association of Great Britain. 


' Howard Lectures. 

Thursday evenings, at 8 o’clock.:— 

H. S. Hele-Shaw, LL.D., F.R.S., “The 
Navigation of the Air.” Three Lectures. 

' March 19, 26, April 2. 


MEETINGS FOR THE ENSUING WEEK. 

Monday, Fkb. 24...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8 p.m. (Cantor Lecture.) 
Mr. Henry Hardinge Cunynghame, “ The Theory 
and Practice of Clock Making.” (Lecture VI.) 

Farmers’ Club, Whitehall-rooms, Whitehall-place. 
S.W., 4 p.m. Mr. C. Middleton, “ Present and 
Future Aspects of Dairy Regulations.” 

Surveyors, x?. Great George-street, S.W., 8 p.m, 
Mr. W. G. S. Rolleston, ” The Small Holdings 
and Allotments Act, 1907.” 

Geographical, University of London, Burlington- 
gardens, W., p.m. 

Actuaries, Staples-inn-hall, Holborn, W.C., 5 p.m. 

Medical, ix, Chandos-street, W., 8^ p.m. 

Tuesday, Fkb. 25 .ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 4i p.m. (ColonialSection.) 
Sir Hanbury Brown, K.C.M.G., ” Irrigation in- 
Egypt under British Direction.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Prof. W. .Stirling, ‘‘Membranes; their Structure, 
Uses, and Products.” (Lecture III.) 

Civil Engineers, 25, Great George-street, S.W., 

H p.m. Mr. William Barclay Parsons, ‘‘ The New 
\ ork Rapid-Transit Subway.” 

Faraday Society, 92, Victoria-street, S.W., 8 p.m. 

I. Dr. V. H. Veley, ” Hydrolysis as Illustrated by 
Heats of Neutralisation.” 2. Dr. Joseph K.nox, 

” A Study of the Sulphur Anion and of Complex 
Sulphur Anions.” 

Anthropological, 3, Hanover-square, W., 8} p.m. 

Wednesday, Feb. 26 ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. Dr. H. S. 
Hele-Shaw and Mr. Douglas Mackenzie, ” The 
Problem of Road Construction with a view to 
Present and Future Requirements.” 

Islamic Society, Caxton-hall, Westminster, S.W., 

8} p m Prof. Shaikh Mohd Iqbal, ‘‘M5'sticisro 
in Islam.” 

United Service Institution, Whitehall. S.W., 3 p.m. 
Brigadier-General H. H Wilson, ‘‘ Staff Rides.’’ 

Royal Society of Literature, 20, Hanover-squarer 
W., 8] p.m. 

Optit al Society, 20, Hanover-square, W., 8 p.m. 
Annual meeting. 

British Astronomical, Sion College, Victoria- 
embankment, E.C., 5 p.m. 

Thursday, Fbb. 27 .Royal, Burlington-house, W., 4] p m. 

Antiquaries, Burlington-house, W., p.m. 

Junior Art Workers’ Guild, Clifford’s Inn-hall, 
Fleet-street, E.C., 8 p.m. Mr. E. A, Rickards*. 
” The Architecture of Monuments.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Prof. W. Somerville, ‘‘ Wood. its Botanical and 
Technical Aspects.” (Lecture II.) 

Friday, Feb. 28 ..ROYAL SOCIEl’Y OF ARTS, John- 
street, Adelphi, W.C., 8 p.m. (Shaw Lecture on 
Industrial Hygiene.) Mr. John Scott Haldane, 

“ The Removal of Dust and Fumes in Factories.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Prof. W. A. Bone, ” Explosive Combustion, with 
special References to that of Hydro-Carbons.” 

Botanic, Inner Circle, Regent’s-park, N.W., 3I p.m-. 

Physical, Royal College of Science, South Kenting- 
tpo, S.W., 5 p.m. X. Mr, S. W, J, Smith and Mr. 

' H. Moss, “ Contact Potential Differences Deter¬ 
mined by Means of Null Solutions.” 2. Mr. Lewis, 
“ An Experimental Examination of Gibbs’ Theory 
of Surface Tension as the Basis of Absorption with 
an Application to the Theory of Dyeing.” 

Saturday, Fbb. 29...Royal Institution, Albemarle-street, 
W., 3 p.m. Mr. Selwyn Brinton, “ The Art of. 
Florence.” (Lecture HI.) 
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NOTICES. 


NEXT WEEK. 

Wednesday, Marc h 4, 8 p.rn. (Ordinary 
Meetinj^.) Loudon M. Douolas, “ Modern 
Dairy Produce.” 

Further details of the Society’s meetings will 
be found at the end of this number. 


FOTHERGILL PRIZE FOR LIFE-SAVING 
APPARATUS. 

The Council of the Society of Arts are pre¬ 
pared to award, under the Fothergill Trust, a 
Gold Medal, or a prize of £20, for the best 
portable apparatus or appliance for enabling 
men to undertake rescue work in mines or 
other places where the air is noxious. 

It is intended that the apparatus sent in 
shall be submitted to practical trials and tests. 

In the av'ard of the Medal regard will be 
had, firstly, to excellence of design and con¬ 
trivance, and, secondly, to excellence of manu¬ 
facture. Credit will be given to such parts of 
the apparatus as are the invention of the 
exhibitor; the object being to distinguish the 
apparatus which gives the best promise of 
being practically useful. 

Inventors intending to compete should send 
in a notice of their intention, together with a 
full description of their inventions, not later 
than 2^ut Marche 1908, to the Secretary of the 
Society of Arts, John-street, Adelphi, London, 
W.C., and in cases in which the apparatus 
has been put into actual use, the experience 
of such use should be given, and the special 
points of merit of the apparatus indicated. 

Notice of the place to which the apparatus is 
to be sent will be subsequently sent to those 
competitors whose apparatus the judges may 


desire to test, together wuth an indication of 
the tests, and of the manner in which they will 
be conducted. 

Competitors intending to patent their in¬ 
ventions should be careful to obtain protec¬ 
tion, as the Council of the Society cannot 
undertake any responsibility as regards the 
secrecy of the whole, or of any part, of an 
invention submitted to them. 

The Prize will be awarded on the report ot 
judges appointed by the Council 

The competition is not limited to British 
subjects. 

The Council reserve to themselves the right 
of withholding the Prize, of extending the 
lime for sending in, or of awarding a smaller 
Prize or smaller Prizes. 


CANTOR LECTURES. 

On Monday evening, 24th instant, Mr. 
Henry Hardinge Cunvnghame, C.B., 
delivered the sixth and last lecture of his 
course on “ The Theory and Practice of Clock 
Making.” 

A vote of thanks to the lecturer for his 
valuable course was passed unanimously on 
the motion of the Chairman (Charles V'ernon 
Boys, F.R.S.). 

The lectures will be published in the Journal 
during the summer recess. 


COLONIAL SECTION. 

Tuesday afternoon, February 25 ; The 
Right Hon. the Earl of Cromer, O.M., 
G.C.B., G.C.M.G., in the chair. The paper 
read was ” Irrigation in Egypt under British 
Direction,” by Sir Hanbury Brown, 
K.C.M.G. 

The paper and discussion will be published 
in a future number of the Journal, 
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PROCEEDINGS OF THE SOCIETY. 


INDIAN SECTION. 

Thursday Afternoon, February 13th; The 
Right Hon. Sir Alfred C. Lyall, G.C.I.E., 
K.C.B., in the chair. 

The Chairman stated that the author of the 
paper had been recalled to India, where he was 
working against famine in the United Provinces, but 
in his absence Mr. William Foster had kindly 
consented to read the paper. 

The paper read was— 

THE IMPERIAL GAZETTEER OF 
INDIA. 

Bv Richard Burn, I.C.S. 

It is perhaps superfluous, in a paper read 
before the Royal Society of Arts, to dwell at 
any length on the ignorance regarding India 
which prevails among the people of this 
country, for the energies of the Society are 
directed towards placing before the public 
summaries of recent advances in various 
branches of knowledge, and the importance of 
India is recognised by the fact that matters 
relating to it are dealt with in a special section. 
To the Anglo-Indian official, however, the 
question is ever present. So long as the ulti¬ 
mate control over the administration of India 
is vested in the Parliament of this country, it 
will always be desirable that, both for the re¬ 
presentatives of the people and for the people 
themselves, information on India shall be avail¬ 
able in an accessible and authoritative form. 

Pagett, M.P.,^^ has acquired aplace in the 
portrait gallery of British types, and his 
successors are the cause of amusement, alter¬ 
nating with despair, among those who spend 
their lives in the East. There have been 
notable examples, in recent years, of ignorance 
and oversight of India displayed by politicians 
of high rank, which need not be mentioned in 
detail. When the local magnate undertakes a 
tour round the world, he usually contri¬ 
butes a series of letters* descriptive of 
*his wanderings, to the local papers. Most 
of us have read such letters, and smiled 
^ over the^. No doubt the magnate is a high 
authority in his own circle; but' when he 
tutna aside from a plain description of what 
ha has seeato explain the history of a city, or 
to describe the various peoples of India, their 


languages and religions, ludicrous mistakes 
come from his pen. Kings of Oudh rule at 
Delhi; Mohammedans are converted, by 
some strange process, into Hindus ; while the 
philology is of the high order which derived 
Latin from Greek. There is a story of an 
officer belonging to the British army in South 
Africa, who was constantly stumbling over 
difficulties in his dealings with native drivers. 
One of these died, and the officer was much 
perplexed about the disposal of the body, 
having some vague recollection that Indians 
had peculiar notions on the subject. So he 
telegraphed to a friend belonging to the 
Indian army, w'ho was stationed some distance 
away : “ Another Bux dead. Shall we burn 
or bury?*’ Perhaps no topic connected with 
India presents more difficulty than that of 
caste, but a British officer of high position 
recently proposed a solution which is almost 
convincing from its simplicity. ‘‘ Caste,” he 
said, ” does not exist, but is a gigantic 
swindle, to impose on the European.” • 

It can hardly be said that this ignorance, 
although so conspicuous, is due to the absence 
of materials from which information could be 
gleaned. Nearly eighty years ago the Govern¬ 
ment of India was described as a ** naksha 
raj\'^ or government by statistics, and its out¬ 
put has been immensely increased since that 
date. So great, in fact, had it become, that Lord 
Curzon’s Government was impelled to apply 
the drastic remedy of limiting the number of 
pages and statistical tables in each report, 
and it will no doubt be part of the duties of 
the Royal Commission on Decentralisation, 
now working in India, to enquire whether 
further reductions are feasible. Where the ma¬ 
terial is so extensive, a guide is required by all 
who are not experts in the various subjects 
dealt with in the reports on different branches 
of the administration. It is with some sur¬ 
prise that English students of ethnography 
learn that Indian census reports contain the 
results of the latest researches into the 
religious and caste system of the country; 
and although many unexpected subjects are 
in fact dealt with in official reports, there are 
others which do not find a place. 

When the East India Company began to 
undertake the administration of parts of India, 
in addition to its earlier functions of trading, 
the necessity for detailed information about 
the people and country under its control be¬ 
came evident, and steps were taken to gather 
it. The results, no doubt, served to some 
extent the purpose of local officials in India, 
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but the vast piles of manuscript which still 
survive the attacks of insects and climate in 
that country, and the lesser, but by no means 
insignificant, stores in the India Office are 
rarely disturbed, in spite of the value of their 
contents. The development of new methods 
of historical research which have left such a 
mark on the literature of most countries in 
Europe has hardly affected India at all. His¬ 
torians are still wrangling over the dry bones 
of political occurrences, and more attention is 
paid to the articulation of a skeleton than to 
the reconstruction of its form when clothed 
with flesh. It is true that during the first half 
of the nineteenth century a number of excellent 
memoirs on individual districts were compiled 
by District Officers. But the accounts were 
uneven, and more complete organisation was 
required before it could be said that even 
a moderately complete account of British 
possessions in India had been prepared. 
When the country was settling down after the 
convulsion of 1857, and its financial position 
was more assured, the opportunity arrived; 
and it w’as fortunate that the Indian Civil 
Service included in its ranks a young member 
whose ability and energy were devoted through¬ 
out his life to the task of interpreting to its 
rulers India and all it contained. About forty 
years ago Mr. (afterwards Sir) W. W. Hunter 
developed a scheme which resulted in the 
preparation of more adequate accounts than 
then existed of practically the whole of British 
India and some of the Native States. While 
bearing different names, and varying in scale 
and arrangement, the imposing array of 
volumes published between 1870 and 1890 
affords a description of the country in greater 
detail than exists for many European countries, 
and forms a fitting memorial of the skill of its 
designer and of those who actually carried out 
the work. In the discussions w^hich took place 
about the form of the new edition of the 
“Imperial Gazetteer,“ a high tribute was paid 
by Lord Curzon to the practical value of the 
old Statistical Accounts, District Manuals, or 
Provincial Gazetteers, as they were variously 
called. They have long been the subject of 
continual reference by successive District 
Ofificers, while higher officials frequently found 
them of the greatest use, in spite of their being 
to some extent obsolete. 

In a country like India, where the mass of 
the population cannot read and write even 
their own vernaculars, to say nothing of 
English, reports and gazettears of the kind 
under discussion are primarily intended for 


official use. At the present time works relat¬ 
ing to Indian Districts on the scale of the 
Victoria County Histories in England are 
almost unthinkable. If by some lucky chance 
it were possible to concentrate the lajpours of 
students and deal with a single area, as most 
Districts in India could be dealt with, the 
result would be so costly a volume that Govern¬ 
ment could hardly undertake it, and no pub¬ 
lisher would look at it. No one realised more 
completely than Sir William Hunter the ignor¬ 
ance of Indian conditions which prevails in 
this country, and no one has done more to 
dispel it. The first edition of the ‘‘Imperial 
Gazetteer” was designed by him for the use 
of the British public, as he recognised that the 
series of volumes forming the Statistical Survey, 
already alluded to, was practically \\ithin the 
reach of but a small official class. He him¬ 
self described the “Imperial Gazetteer” as 
“ a foundation for a truer and wider knowledge 
of India in time to come. Its aim has been, 
not literary graces, nor scientific discovery, 
nor antiquarian research, but an earnest 
endeavour to render India better governed, 
because better understood.” 

The success of the first edition within a few 
years led to the production of a second edition, 
which appeared m 1885-7. Revision and ex¬ 
pansion had caused the work to grow from 
nine volumes to fourteen. Books of this 
nature are necessarily ephemeral, owing to the 
large amount of statistical matter which they 
must contain ; and, although for a consider¬ 
able period it is possible to make use of an 
Indian gazetteer, supplemented by such publi¬ 
cations as the annual statistical tables issued 
by the Government of India, the decennial 
reports on the census and on material and moral 
progress, the desirability of completely revising 
a vrork intended for those to whom such records 
are not readily accessible is obvious. 

It has been said already that the “ Imperial 
Gazetteer ” was originally intended for the use 
of readers who had no intimate knowledge of 
India; and the statement will bear repetition, 
because Sir William Hunter has been unfairly 
blamed for omitting to carry out what he never 
undertook—the preparation of a work which 
would serve the use of officials aw well as those 
who required only a modicum of information. 
Setting aside criticism of that nature, it is still 
possible to point out defects in the work. 
While the new edition, which will presently 
be described, was being planned, the articles 
in Sir William Hunter’s second edition came 
under the close scrutiny of experts. They were 
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criticised for their arrangement; some were 
seen ta be redundant, while others w-ere very 
deficient. The selection of subjects for articles 
was particularly open to criticism. In several 
cases articles appeared to have been written 
on the same places with diiferent titles, while 
in other cases there had been confusion be¬ 
tween places of the same or similar names. 
The important group of Native States, known 
collectively as Central India, is dealt with in 
less than twenty pages, including articles on 
individual states and places in them. It is 
easy to explain these defects, and in most cases 
to excuse them also. The scope of the work 
was so wide that one man could not possibly 
write the whole of it, if it were to be published 
in reasonable time. Sir William Hunter, 
therefore, had the assistance of a number of 
writers in England, but it is unfortunately the 
case that some of these were chosen for their 
literary qualifications rather than for their 
knowledge of India. Moreover, the insuffici¬ 
ency of some of the articles was due to the 
fact that materials were not readily available. 
Few WTiters have been more skilful than Sir 
William Hunter in making the most of scanty 
and unpromising material, but there were 
unfortunate blanks in the information supplied 
and they remained unfilled. LastJy, it must 
be admitted that, great as were his capabilities 
as a writer, Sir William Hunter’s work was 
marred by his neglect of the scrupulous 
accuracy which is demanded by the modern 
school of historical writers, and in particular 
by his failure to verify references. I have seen 
it asserted, though possibly in jest, that he 
described certain temples as situated on top 
of a hill, while in fact they were half-way 
down, because it appeared to him that they 
would present a more picturesque appearance 
on the top of the hill. 

The suggestion that a new edition of the 
** Imperial Gazetteer” should be prepared came 
in 1899 from Sir William Hunter himself. He 
pointed out that the first census to be taken in 
the present century would be a fitting oppor¬ 
tunity. Although the suggestion was at once 
accepted in principle, it was not till the follow¬ 
ing year that the discussion of details began, 
and by that time Sir William Hunter’s death 
had taken place. His great experience was 
thus no longer available ; but it is noteworthy 
that almost all the Indian officials who had to 
deal with the drafting of the scheme, Sir John 
Hewettv Sir Herbert Risley, and Sir Denzil 
Ibbetson, had had practical experience of 
Gazetteer work, and in some cases had been 


directly connected with the earlier Statistical 
Accounts prepared under the general guidance 
of Sir William Hunter. The services rendered 
by Mr. J. S. Cotton to the earlier editions of 
the work were specially acknowledged by the 
editor, and it was thus peculiarly fitting that 
he should be nominated by the Secretary of 
State to supervise in England the preparation 
of the new edition. 

It is not my intention to weary you by 
detailing the numerous proposals and counter¬ 
proposals which followed the decision that a 
new revised gazetteer should be prepared. 
There is a story relating that a newcomer in 
the secretariat of the Government of India 
was appalled by the number of officials whom 
it was deemed necessary to consult regarding 
a certain file. In sending it on, he noted 
(whether ingenuousl}^ or with undue levity 
must not be enquired) that by some mistake 
the file had not yet been submitted for the 
opinion of the Bishop of Calcutta, though all 
other high officials had seen it. So thorough 
was the examination of the “ Gazetteer ” file 
that, although steps were taken to begin the 
collection of material as early as 1900, it was 
not till nearly three y<;ars later that the form 
in which the work should appear was finally 
decided. To sum up briefly the objects which 
have been prominently held in views it may be 
said that while the last edition, being designed 
specially for the British public, was not 
required to be in any way exhaustive, the new 
work is also intended to be of use to officials 
in India. Moreover, while the compilers 
twenty years ago were under the necessity of 
simply making the best of what they found 
ready to hand, it was now decided to lay down 
a syllabus for each class of article and to 
make special efforts to gather the information 
required by the syllabus. 

One addition made deserves immediate 
notice. The second edition of the ” Gazet¬ 
teer ” contained a single map showing the 
whole of India on a very small scale. The 
new edition includes an Atlas of India, con¬ 
sisting of 64 maps and plans, while a map of 
India on a much larger scale than the old 
one has been bound in each volume. Mr. 
W. S. Meyer, as Indian editor, drafted the 
soheme on which the atlas has been prepared. 
Various maps show the physical features of 
tbe country, its climate and products, whether 
vegetable or mineral. Others have been 
devised to exhibit the net-work of railways 
and telegraph wires which have done so much 
fot the development of the country in tl^e last 
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fifty years. For the use of the historian and 
archajoiogist, plans have been made showing 
the principal sites of archaeological interest, 
and the extension of British rule. For each 
Province or large Native State or group of 
States, a separate map or series of maps has 
been prepared on a uniform scale, while 
separate plans have been added for a number 
of the most important cities, selected for their 
prominence from an historical, administrative, 
or commercial point of view. No part of the 

Gazetteer ” has received more careful atten¬ 
tion than the Atlas. The scheme of names to 
be included was minutely scrutinised in India 
and in England to secure the inclusion of 
really important places, and at the same time 
to prevent the overcrowding which is so 
annoying to the student. 

The Gazetteer” may be roughly divided 
into two parts, one dealing with India as a 
whole, and the other describing the various 
Provinces and States, with their sub-divisions 
and places or other geographical units con¬ 
tained in them. In the old edition, India 
formed the subject of a single volume, which 
was subsequently republished separately, and 
passed through several editions, being revised 
and enlarged, under the title of '' The Indian 
Empire.” This volume was written entirely by 
Sir William Hunter, and is perhaps the best 
known of his works. As a pioneer production, 
composed by a single writer, it well deserves the 
reputation it has achieved ; but when judged by 
the standards laid down when the new edition 
was decided on, its defects were obvious. Sir 
William Hunter himself once described it as 
written in his spare time, and an accurate esti¬ 
mate of his qualities and their limitations can 
be obtained by perusing it. Picturesque diction 
and clearness of expression adorn all parts of 
the book, but it is unfortunately marred by 
want of proportion and the inaccuracy which 
is so fatal to the value of books of this nature. 
In considering the revision of this part of the 
“Gazetteer” especial care was taken to guard 
against the defects noted already. To judge 
by the press notices of the three volumes which 
have already appeared, a considerable measure 
of success has been achieved. In place of a 
single volume, four volumes have been allotted 
to the account of the Indian Empire. They 
deal respectively with the description, history, 
economics, and administration. Each volume 
was blocked out into chapters, and the pre¬ 
paration of each chapter was entrusted to an 
expertt selected for his special knowledge of 
the subject to be handled. Nearly forty wTiters 


have been engaged on the production of this 
portion of the “Gazetteer.” In most cases, the 
scheme of the chapter was discussed by 
the author and editor before it was begun, 
and there were instances where whole chapters 
were re-written or re-arranged before being 
finally approved. The English editor was 
primarily responsible for the volume deal¬ 
ing with history, and for a number of 
chapters in the descriptive volume, and the 
Indian editor for the remainder, but in either 
case the chapters were read by both and freely 
commented on. It may also be mentioned that 
chapters prepared in India were scrutinised by 
the various departments of the Government of 
India controlling the branches of the adminis¬ 
tration described in them. 

The articles in the rest of the “Gazetteer” 
fall naturally into groups according to the Pro¬ 
vinces or States which they describe, and about 
twenty-five contributors have written the greater 
part of these. For the larger Provinces and 
States Superintendents were appointed on 
special duty, and in the case of most places 
local knowledge was ensured by the selection 
of officers who had been recently engaged in 
taking the census of 1901. In other cases it 
was found possible to secure the services of 
contributors qualified by long residence or 
special study to prepare accurate and com¬ 
plete accounts. Each of these Superintendents 
and compilers has made copious use of the 
special knowledge possessed by various offi¬ 
cial and non-official experts within the area 
dealt with by him. Paragraphs on technical 
subjects, such as geology, botany, meteor¬ 
ology, and forests, have been supplied by the 
scientific departments under the Government 
of India. 

The articles making up the bulk of the 
“Gazetteer” may now be described in more 
detail. In the first place comes the articles 
on Provinces and groups of States, such as 
Rajputana and Central India. Such articles 
were planned as carefully as the chapters in 
the four volumes of “ The Indian Empire.” A 
detailed syllabus was laid down for each 
section, and a series of statistical tables was 
drawn up to illustrate the condition of the Pro¬ 
vince since 1880. As a rule the description of 
one of the larger Provinces will occupy from 
100 to 150 pages. Separate articles have been 
compiled on important tribes occupying a 
specific area, such as the Bhils; on mountain 
ranges.; on lakes, islands, rivers and canals ; 
and on the more important areas bearing an 
historic name, such as the Deccan. The 
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greater part of the Gazetteer is, however, 
taken up with the description of the adminis¬ 
trative units known as Divisions, Districts, 
and Tahsils, or corresponding areas, together 
with articles on large estates and towns or 
other places. Roughly speaking, about half 
the space allotted to a Superintendent was 
to be taken up by the description of Dis¬ 
tricts, the most important administrative units 
, in India, which are comparable to counties 
in England as nearly as any comparison is 
possible. Reference has already been made 
to the criticism of the selection of subjects for 
articles in the old “Gazetteer.*^ Where space 
is valuable it is hardly w^orth while to have an 
article on a place with a population of about 
1,500, about which nothing more can be said 
than the fact that “it is pleasantly situated 
among groves of mango trees.** Particular 
attention was devoted to this matter before 
work began. It was laid down as a guide that 
separate articles should be prepared on all 
municipalities, cantonments, district head¬ 
quarters stations, towns with a population of 
not less than 5,000, places of historical, reli¬ 
gious, or archaeological interest, and places of 
some local importance from an industrial, 
commercial, or railway point of view*. Articles 
also appear on the French and Portuguese 
possessions in India, which owe much to the 
courtesy of the officials of the two countries. 
It has already been stated that India, as 
a whole, is described in four volumes. The 
articles just referred to on Provinces, &c., 
will be comprised in twenty volumes; so 
that, adding the Atlas and an index volume, 
the whole work consists of 26 volumes, com¬ 
pared with 14 in the old edition. It will be 
found that the increase in bulk is fully justified 
by the necessity for describing the new 
territory acquired during the last 25 years 
in Upper Burma and Baluchistan, as well as 
by the more complete description of areas and 
places previously dealt with imperfectly or 
altogether omitted. The care with which 
selection has been made is well illustrated by 
the statement that, while the new edition 
contains more than 6,100 separate articles, 
nearly 1,900 are on titles not dealt with in the 
old edition ; but, on the other hand, ds many as 
3,400 contained in the latter have been dis¬ 
carded. 

Before describing the steps taken to compile 
itrticles a word is necessary on the form of the 
V (Jasetteer.*^ Hitherto, in both editions, the 
atrangement has bin purely alphabetical. 

In the new edition, me volumes dealing with 


India as a whole are placed at the beginning, 
forming Vols. I. to IV. In the next twenty 
volumes articles are arranged alphabetically 
in what is called the“ Imperial Gazetteer but, 
at the request of the Government of India, the 
Secretary of State has sanctioned another edi¬ 
tion, which will be called the “ Provincial and 
State Gazetteer** series, as distinguished from 
the “ District and State Gazetteers ** which re¬ 
present the old statistical survey. This new 
Provincial series, which is practically ready, 
contains the w^hole of the articles included in the 
alphabetical volumes of the “ Imperial Gazet¬ 
teer,** but they are collected by Provinces or 
States and published in a separate volume or 
two volumes for each Province, State, or group 
of States. Moreover, the arrangement within 
each “ Provincial Gazetteer ’* is geographical, 
not alphabetical. First comes an article on 
the Province, followed by articles on such sub¬ 
jects as mountains, rivers, canals and the like. 
These are followed by an article on a Division, 
attached to which are articles on the Districts 
it includes and places situated in those dis¬ 
tricts. Although the “ Imperial Gazetteer” was 
originally not designed for the use of officials 
in India, the need in that country for some¬ 
thing more convenient than the bulky “ District 
Gazetteers ” has long been felt, more espe¬ 
cially by the increasing number of officials wffio 
have to tour over a whole Province or over the 
whole of India. It is confidently anticipated 
that the “Provincial Gazetteers*’ will be 
found of great use by such officials. 

While touring in Southern India, as editor 
of the “ Gazetteer,” I visited the goldfields of 
Kolar, and was struck by the analogy between 
the work to be seen there and the method in 
which the “Gazetteer” was being prepared. 
Far down in the recesses of a mine rough 
fragments of ore were being laboriously 
extracted by half-clad labourers. The ore was 
collected and brought to the shaft, raised to 
the surface, carefully picked over and then 
passed to the mill, where powerful stamps 
reduced it to powder. After a variety of 
processes, each carefully supervised, the fur¬ 
naces were reached, from which emerged small 
ingots representing a very minute fraction of 
the tons of ore from which they had been 
extracted. Lastly, the ingots were despatched 
to England, where they were subjected to a 
final treatment before being placed on the 
market as pure gold. It has been remarked 
that the whole fabric of Indian administration 
depends ultimately on the patwart, or village 
accountant, and the chaukidar, or village 
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watchman ; and it is certainly true that three 
great branches of Indian statistics depend 
largely on these humble officials ; for statistics 
of cultivation are collected by the paiwart, 
and vital statistics by the chaukidar, while 
both take part in the census operations on 
which statistics of population are based. 
Subject to the condition that they produced 
articles in conformity with the scheme laid 
down, the “Gazetteer'' Superintendents had 
practically a free discretion to collect material 
in the manner best suited to their Provinces. In 
some cases the opportunity was taken to revise, 
;parij>assu, the old “ District Gazetteers," and 
the same material was available for both these 
and the “ Imperial Gazetteer." This was the 
case in the United Provinces, the Central Pro¬ 
vinces, Bengal, and Assam, where the old 
“District Gazetteers" are being completely 
revised, and also in Baluchistan, where these 
are being produced for the first time. In 
Madras and the Punjab a few “ District 
Gazetteers " are being revised. Some Super¬ 
intendents supplied District Officers with speci¬ 
men articles and asked them to draft similar 
articles for their own districts and places in 
them. It is noteworthy that very little use was 
made of the old edition, excepting a few de¬ 
scriptive passages and some of the historical 
paragraphs w’hich could be readily verified. In 
one Province the first drafts were based on 
Hunter to a larger extent, but they required 
far more revision than articles prepared in 
other methods. Whatever the manner in which 
the drafts w'ere compiled may have been, they 
came at some stage under the careful examina¬ 
tion of the District Officer and if possible a Set¬ 
tlement Officer. I am glad to have this oppor¬ 
tunity of recognising gratefully the part taken 
by District Officers in the collection of material 
and in the checking of drafts. More than half 
the work rests ultimately on their authority, 
and those who-know India and its administra¬ 
tion will support the assertion that it could 
have no surer foundation. 

Though the actual text of the previous 
edition was thus discarded to a very large 
extent, it was valuable as a guide to matters 
to be noted ; and the work presenting most 
difficulty was that connected with newly 
acquired territory, such as Upper Burma and 
Baluchistan, or with areas previously treated 
inadequately, such as Central India. In 
Baluchistan much of the information is abso¬ 
lutely new. Mr., Hughes-Buller’s first task 
was to train men, in the matters to be noted, 
and then* send them out as explorers* In 


most Native States the administrative machine 
is less fully organised than in British India; 
and although the chiefs, without exception, 
have shown the keenest desire to co-operate, 
statistics were sometimes lacking, and other 
information was difficult to obtain. Some 
of the smaller States in Central India, for 
example, supplied notes written in the local 
dialects and local characters which could not 
be read by the clerks at headquarters, so that 
men had to be called for to interpret them. 
The amount of personal interest taken by 
some chiefs was in itself a source of embar¬ 
rassment at times, as it took the form of a 
desire to eliminate episodes in the history of 
their States, or else caused delay by their 
determination to check the whole description 
themselves. 

When the articles for a Province or State 
had been completed, they were submitted to 
the Local Government or Political Officer for a 
final examination; sc that the w'ork has 
received an official imprimatur which was 
lacking in earlier editions. So many articles 
were read and criticised by higher authorities 
that I remember seeing a note of Lord Cur- 
zon’s, in which he protested that he really 
could not find time to act as a sub-editor of 
the “Gazetteer" in addition to his duties as 
Viceroy. To facilitate the examination of 
articles in India, almost the whole “ Gazetteer" 
w’as actually printed there in draft, and this 
has added appreciably to the labours of Super¬ 
intendents. A hundred years ago, the trans¬ 
lator of the Sair-ul-Mutaakhirin complained 
about his Indian printer: “ The word V-e-z-i-r 
has been in some places V-i-z-i-e r, &c., nor 
have my endeavours been able to w^ean the 
printer from that practice and some others. 
But printers have been guilty of an infinity of 
alterations, both through chance and through 
wilfulness." Such troubles are still to be 
experienced in India, where compositors in 
some presses know no English except the 
alphabet. It is needless to remark that the 
final printing in England, being done at the 
Clarendon Press, has been free from such 
harassment. Another difficulty has been 
caused by administrative changes made 
while the “Gazetteer" was being com¬ 
piled. The creation of two new departments 
of the Government of India, the re-organ¬ 
isation of the army, the division of Bengal, 
and a number of minor changes, have had 
to be noted. Wherever possible the new 
state of things has been described, but some¬ 
times it has been necessary to allow articles to 
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stand as written, while calling attention to the 
changes made, and giving as full details as 
could be recorded of the present conditions. 
When articles had been completely examined 
and edited in India, printed copies were sent 
to the English editor, who subjected then; to a 
further examination, and discussed his correc¬ 
tions with the Indian editor before they 
were finally incorporated. In this way the 
work has received the benefit of Mr. Cotton’s 
life-long study of India as well as of his literary 
attainments, which are familiar to you all. It 
may, perhaps, be mentioned here that the 
post of Indian editor has been held in turn by 
three officials. In the first place, Mr. (now 
Sir Herbert) Risley was appointed editor while 
holding the post of Census Commissioner. To 
him fell the task of preliminary organisation, 
and the sketching of the broad outlines of the 
work. But, although his connection with the 
** Gazetteer” as editor ceased before articles 
were ready for his approval, he has continued 
to be closely concerned with it in his capacity 
as Secretary to the Government of India 
in the Home Department, which deals with the 
matter. He was succeeded by Mr. W. S. 
Meyer, who worked out the details of the 
scheme, including the Atlas, and edited almost 
all of those parts of ” The Indian Fmpire,” 
which were prepared in India. Mr. Meyer also 
supervised closely the progress of the work done 
by Provincial Superintendents, and most of the 
articles on Provinces as a vs hole had received 
the benefit of his criticism in their first forms. 
The final editing of the bulk of the twenty 
volumes, alphabetically arranged, was the task 
remaining for me when I took charge in 
February, 1905. 

There have been times when both Mr. Cotton 
and the Indian editor have been tempted to 
apply to themselves the definition which Dr. 
Johnson gave of the term ‘lexicographer,” 
namely, ” a harmless drudge.” But an occa¬ 
sional specimen of unconscious humour has 
helped to lighten our tasks. For example, we 
have been informed that “the wants of a 
certain Province were made locally.” Of one 
place it was written that “ its ruins cover 
about fifteen square miles, and consist of a 
forest of mango trees, with numerous tanks 
and temples scattered among them.” A dis¬ 
trict is said to be “ an extensive rolling plain, 
consisting of alternate ridges of bare stony 
hills and narrow fertile valleys. ” We have been 
asked to see evidence of cash hoarding in the 
increase of currency notes in circulation and 
in the rise in savings bank deposits ; while we 


were assured that the standard of comfort was 
rising because of the increasing use of cheap 
European luxuries such as American drugs. 
An interesting item of natural history is 
afforded by the remark that “ the buffalo 
differs from the cow in giving a milk which 
is richer in butter fat, in voice, and in having 
no hump.” 

The first Indian “Gazetteer,” known as the 
Ain-i-Akbari, was completed rather more than 
300 years ago, and I cannot conclude more 
fitly than by fully endorsing the final words of 
its author, Abul Fazl:— 

“ Praise be unto God that the Institutes of Imperial 
Administration have been completed, and a general 
survey of the Empire, by the aid of Divine grace, 
placed upon record. The numbers of the tribal 
contingents and the chronology of the ancient kings, 
with some other particulars, have cost considerable 
labour; and from the conflicting accounts received, I 
was well nigh relinquishing the task, but the decrees 
of fate cannot be resisted. I have set down what 
has best commended itself to my judgment, hoping 
that it may win lustre from the light of public 
acceptance, and its errors escape the carping of 
illiberal criticism.” 


DISCUSSION. 

The Chairman (Sir Alfred Lyall), in opening the 
discussion, said the most interesting and instructive 
paper which had been read contained the statement 
that the end of a great enterprise, the germ of which 
might be traced back at least forty years, had arrived. 
When one heard of the care, skill, experience, and 
literary power which had been employed upon the 
work, the great staff which had been assembled to 
compile it, the constant reference to the best authori¬ 
ties and the general scope and style of the writers; 
and when one also remembered what the germ was 
forty years ago, he was struck with the growth of such 
a great enterprise. In his opinion, the author did not 
go back quite far enough in beginning with Sir, 01 as 
be then was, Mr. William Hunter. A great deal was 
due to Sir William Hunter in the matter, in spite 
of the errors that had been referred to, and his occa¬ 
sional want of accurate knowledge. The truth was, 
however, that the work was begun some time before 
Sir William Hunter took it up, and he thought it was 
worth while that the first pioneer should be referred 
ro. He believed the first Gazetteer was suggested 
and sanctioned by the Central Provinces about 1865 
cu: 1866, the first person who suggested the idea being 
Mr. Rivett-Camac, the Settlement Officer, It was 
taken up, organised, and generally encouraged in 
every way by the late Sir Richard Temple, man 
who was open to every idea, and who ^as always 
l^d to take up a new adventure. The work seemed 
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to contain an inexhaustible source of almost every 
kind of information) and there could be no doubt of its 
use in England any more than in India. He had 
sometimes thought that, like some other works, the 
business of compiling it was almost as valuable as the 
business of reading it would be. It was just possible 
that the distiict officers and other officials in India 
when they had the ** Gazetteer ** in their libraries, 
and could look up at any moment any particular fact 
or statistic, might not take so much trouble as older 
officials had to do in looking up information for them¬ 
selves. Encyclopedias, Gazetteers, and Dictionaries 
of National Biography sometimes produced a certain 
atrophy of personal research, but he supposed it was 
impossible to have anything without some small dis¬ 
advantage. The author was rather hard on the 
historians of India when he said that “the develop¬ 
ment of new methods of historical research which 
have left such a mark oft the literature of most coun¬ 
tries has hardly affected India at all. Historians are 
still wrangling over the dry bones of political occur¬ 
rences.’* Personally he should have thought that 
research had gone a long way of late in India. 
Epigraphy had made great strides; monuments had 
been carefully investigated; and the method of 
correcting and enlarging the whole idea of history 
had had considerable effect upon the later historians 
of India. All the old histories were very valuable 
indeed and must not be hastily set aside. For in¬ 
stance, Grant Duff and other people who wrote the 
old works upon Mysore did most valuable work which 
was still of great use in these days. It must not be 
supposed that the “Gazetteer” in any way super¬ 
seded history, and, after all, political events in India, 
although they might be called dry bones, were very 
important things. Anything like a full account of 
the castes of India was of immense value. He 
remembered the time when the Census Reports 
of India had no reference whatever to caste, 
or religion, those returns not being made until 
1870. Details were now given, and many other 
particulars with regard to the manners and customs 
of the population. But visitors to India had to 
remember that such things were constantly changing, 
and the “ Gazetteer ” to be useful would require 
constant revision, which was one of the penalties 
which comprehensive accuracy in such a vast work 
suffered. The “ Gazetteer of India ” was a great 
work, which had been produced by laborious, indus¬ 
trious, and civilised people, who could speak upon 
every department, and it would remain, at any rate, 
a great Imperial monument. He thought those who 
had built it up were to be complimented and thanked 
for it. He was glad to see that the author ended 
with a reference to Abul Fazl, who 3CX) or more 
years ago put into very real outline something of 
what the new “Gazetteer” had tried to do in 
magnificent detail. Abul Fazl’s account might seem 
curious and odd, but it attempted to describe the 
twelve parts of the Empire, and his shadow fell over 
the present work.. 


Sir Richard Temple, Bart., C.I.E., thanked 
the Chairman for his kindly reference to his (the 
speaker’s) father, whom he was pleased to hear, for 
the first time, was a pioneer in Gazetteer work. He 
believed that Dr. George Balfour, the eminent sur¬ 
geon of Madras, compiled a Gazetteer of India about 
the year 1863, which was earlier than any other book 
yet mentioned. Sir Richard Temple also desired to 
express his thanks to the author for dispelling a great 
number of errors as to the methods by which the 
Gazetteer had been built up. He was sorry to say, 
from the point of view of personal vanity, that his 
own work for the Gazetteer had wholly missed notice 
in the general account of it: but he was not surprised 
because it fell to his lot to describe the conditions 
and surroundings under which convicts and savages 
lived, a subject which was not likely to come under 
the purview of the general public. It had been stated 
in the paper that a vast amount of ignorance existed 
in England with regard to the people of India gener¬ 
ally. Great as that might be, he thought the ignor¬ 
ance of the world on the subject of savages was 
greater still. It was a mistake to overlook savages in 
human studies, because the more a savage was studied 
the more it would be found that he was a true human 
being, and that the motives which moved him and the 
arguments which guided his actions vere very much 
those that guided cirilised beings. A savage was really 
the prototype of civilisation, and, therefore, it would 
always be well to learn as much as possible about him. 
The savages he (the speaker) had to deal with, lived 
in the Andaman and Nicobar Islands, but even a 
careful study of people living in such out-of-the-way 
places could be of practical value to individuals who 
studied India generally. For instance, the Chairman 
had alluded to the great difficulty of learning about 
caste. The birth of a caste, and its first rise was 
one of the most obscure subjects imaginable. It was, 
therefore, a great pleasure to him to be able to point 
out in his volume on the Andamans, that in that 
remote region it was possible to study from its 
very beginning how a caste began, and this study 
might be expected to continue as a result of future 
census reports. 

Captain C. £. Luakd, I.A., said his connection 
with the “ Gazetteer ” related to only a small sec¬ 
tion of India, namely, the Native States in Central 
India. The author had referred to the great ex¬ 
pansion which had taken place in the various articles 
written. Central India was a good instance of that, 
the articles having been expanded from 20 pages to 
400, and sufficient material was left for 1,500 pages 
of separate State “ Gazetteers.” He also desired to 
pay a tribute to the way the States themselves 
assisted in the work. When the work was first com¬ 
menced they were suspicious, especially with regard 
to the collection of statistics, the purpo.se for which 
they were to be used not being understood; but as 
$oon as the scope of the “ Gazetteer” was thoroughly 
grasped, no difficulty was experienced, and great 
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interest was taken by many of the chiefs in the his¬ 
torical portion of the work. The Maharaja Sindhia not 
only assisted energetically in the volume dealing with 
the statistics and history of Gwalior, but sanctioned 
the issue of three other vcdumes, the drst giving a com¬ 
plete list of the villages in the State, both in English 
and the vernacular, with information regarding post 
and telegraph offices, and the best means of reaching 
the villages. A second volume contained views of all 
the important places in the State, while an atlas 
volume formed the third, containing maps on a large 
scale of all the districts in the State. A large collec¬ 
tion of over 700 inscriptions throughout Central India 
was also made. Another thing the “Gazetteer** 
assisted in doing was to give the Native States a 
stimulus to search old records. All the old records of 
Indore relating to Ahalya Bai were being carefully 
collected, and would, he hoped, at some time be 
published. The co-operation which the native chiefs 
so heartily gave was only one of the results (so 
noticeable during the last "20 years) of the wider 
horizon and of the growing idea of Imperialism, the 
native chiefs now looking i;pon themselves, not only 
as the aristocracy of India, but as rulers of units in 
the British Empire. 

Sir Thomas H. Holdich, K.C.M.G., K.C.I.E., 
C.B., as a very humble contributor to the descriptive 
portion of the “ Gazetteer,** thought that it was very 
hard to get away from Sir William Hunter, there 
being something about his writing in^the original 

Gazetteer *’ which was absolutely inspiring. Where 
his descriptions of that vast and varied country occa¬ 
sionally failed in accuracy, they lost absolutely 
nothing in magnificence. Such a contribution as he 
was able to give to the ** Gazetteer** made im¬ 
mensely for its popularity; and in a work which was 
to cover so vast an extent of knowledge as that 
which was contained within the three corners of 
India, it was a great point that the “ Gazetteer ** 
should be so written and issued that the public 
generally might take a large interest in it. Reference 
had been made by the Chairman to the danger of 
there being a certain amount of apathy in personal 
research, owing to the facility with which nowadays 
information could be obtained from gazetteers or 
encyclopaedias. If the Chairman had had the oppor¬ 
tunity, as he had on the previous day, of listening to 
the story which Lord Ronaldshay, a young member 
of Parliament, who had wandered through Northern 
India and Western China, and who was a complete 
gazetteer in himself, gave, he thought he would agree 
with him that in .future there was ^ot much chance 
that Indian and Eastern matters generally would be 
discussed in Parliament by people who did not know 
what they were talking about. It was a hop^ul sign 
of the times that young men who hoped hereafter to 
have a political career at home, generally began that 
career by laying a solid foundation of general know¬ 
ledge by travelling abroad 'within the limits of those 
! vastpossessbns which constituted the British Empire. 


Mr. C. W. Me Minn (late Bengal Civil Service) 
desired to call attention to the earlier labourers in the 
field of the “ Gazetteer,*' who he did not think had 
received sufficient recognition. Surgeon - General 
Balfour published, not in 1863 but in 1870, a 
“Cyclopaedia of India,** in three volumes, which 
apparently very few people had seen. He believed 
an edition was published as recently as 1886, which 
contained a mass of most valuable information about 
India. He had purchased a number of copies 
of that book and distributed them among the 
libraries of India, because he knew of no better 
book giving an account of the country. In addition 
to Balfour, two gentlemen named Milbum and 
Maegregor published huge books about India—one 
in 1812 and the other in 1848. One of them was 
printed by order of Parliament, and contained masses 
of information which had been probably more or less 
utilised in the production of the present “ Gazetteer.** 
While he did not wish to indulge in any eulogy, the 
most interesting gazetteer to read was, in his opinion, 
the one which bore on the title page the name of Sir 
Alfred Lyall—the “ Gazetteer** of the Rerar Pro¬ 
vince, Personally, he edited the “ Gazetteer ** 
of Oudh as far back as 1868. Everyone must 
admit that there was a great improvement in the 
present “ Gazetteer ** over the former ones, very 
much of which was due to the conscientious labour 
bestowed upon it by Mr. Cotton, Mr. Meyer, and 
the other gentlemen concerned. He hoped it 
would be generally refeired to in future, but that 
it would be was very dubious. The statement 
had been made that Members of Parliament now¬ 
adays spoke with very great knowledge and 
information concerning Indian matters. Within the 
last ten days he had seen reports of discussions in the 
House, in which there was a grave mistake in the 
facts in every four lines of the speech. He cordially 
endorsed the opinions which had been expressed 
about the valuable work which had been produced, 
the only regret he wished to express being that there 
were no illustrations. He thought that a photo¬ 
graph of Mr, Cotton on the title page would be a 
great improvement. 

SirSxjiUART Colvin Bayley, K.C.S.I.,C.I.E., 
thought that while praise was being bestowed upon 
the able fathers and distant ancestors of the “ Gazet¬ 
teer,” the work that the East Indik Company did had 
been forgotten. Buchanan Hamilton was directed by 
the East India Company to prepare a “Gazetteer,** 
which the India Office hesitated to publish, a digest 
of it being subsequently published by Montgomery 
Martin. He thought in discussing the question it 
should be remembered that the East India Company 
did begin the work; at all events they gave a fore¬ 
taste of what had since been done by the Indian 
Government, 

1 

Colonel C. E. Yate^ CS.I., C.M.G., wished, as 
rile Chief Commissioner of Baluchistan at the time the 
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‘‘Gazetteer** was being prepared, to say how much 
he appreciated the reference the author had made to 
the work done by Mr. Hughes-Buller. The work 
there was almost entirely new, and, as Mr. Bum said, 
Mr. Hughes Buller had to train his own‘men and 
send them out as explorers, and certainly his work 
on the “Gazetteer** of Baluchistan was deserving 
of commendation. He thought it would be of in* 
terest if the author would state whether the “Gazet¬ 
teer *’ of the Persian Gulf, which was started by Lord 
Curzon, had been completed or not ; and if so, 
whether its was to be published, or kept secret and 
confidential, as he was lately informed was to be the 
case. 

Mr. J. S. Cotton said it would be his duty to 
convey to his friend the author and his other friends 
and colleagues in India the cordial way in which the 
paper had been received. The audience would pro¬ 
bably desire to know what was the present position 
with regard to the publication of the work. The 
first three volumes came out last summer, and since 
then he had been continuously hard at work upon the 
enterprise. He was now in a ):>osition to state that 
the fourth volume of the Indian Empire, namely, 
that dealing with History, was entirely complete and 
in page foim, and only waiting for the index, binding, 
and maps to be bound up with it. Some ten or 
twelve volumes of the Alphabetical Series were in the 
same advanced condition, and might easily be pub¬ 
lished by the end of next month. In addition to the 
Atlas, which was to contain 64 maps, and a great 
deal of information of all sorts and kinds, it had been 
decided to publish in the Alphabetical Series a map 
of each province where a provincial article was de¬ 
scribed. He was afraid there would be no illustra¬ 
tions, not even portraits. Then there would be ten 
more volumes ; and at the rate at which the printers 
were now working he did not see why they should 
not be finished, as far as he was concerned, in three 
or four months from now, although of course they 
might not be published immediately. It might be 
expected that he would say something also with 
regard to the Provincial volumes. It was an im¬ 
portant part of the undertaking that the articles 
relating to any one special province, or group of 
States, should be collected and bound up together, 
so that they might be utilised either by the 
official in India, or by the individual in this 
country who wished to have the complete account 
of, say Bombay, in one or two volumes before him. 
There would be, he thought, twenty-six Provincial 
volumes, of which two-thirds were actually printed; 
and a dozen or more of those would be ready for 
use within a couple of months, or some such reason¬ 
able time. It might seem a discourtesy if he were not 
to take the only opportunity that had presented 
itself of expressing the thanks which were due from 
him to the special contributors with whom he was 
brought into cpntact, chiefly in the Historical volume, 
and also to some extent in the earlier Descriptive 


volume. He would especially mention the name 
of Sir Joseph Hooker, who, in the eighty-eighth 
year of his age, undertook to write a summary of the 
Botati^ of India, compiled from his larger work in spven 
volumes, which would remain a standard chapter for 
all time. He wished also to mention the name of 
Dr. Blanford, who died before the proof of his 
chapter upon the Fauna of India could be sent to 
him. He had not seen any reference to that subject 
in any notice of the book; but in his humble judg¬ 
ment it was the best short summary of the beasts, 
birds, fishes, and reptiles of India that had been 
produced. He wished to put those thanks on record 
on the present occasion as an example of the great 
services that had been rendered by distinguished men 
towards the compilation of such a great work. 

The Chairman, in proposmg a hearty vote of 
thanks to Mr. Burn for his paper, which be requested 
Mr. Foster to convey to the author, said the paper 
had drawn attention to the great storehouse of know¬ 
ledge and information which the “Gazetteer** con¬ 
tained, and was most opportune in every way. 

The resolution having been carried unanimously, 
the meeting terminated. 


TWELFTH ORDINARY MEETING. 

Wednesday, February 26th, 1908 ; The Hon. 
Richard Cleke Parsons, M.A., Member 
of the Council of the Society, in the chair. 

The following candidates were proposed for 
election as members of the Society :— 

Durham, Frank Rogers, A.M.I.C.E., ii, Orsett*- 
terrace, W. 

Heath, Charles Emanuel, 66, Herne-hill-road, Heme- 
hill, S.E. 

Maxwell, Francis Taylor, Rochville, Connecticut, 
U.S.A. 

Stephen, Miss Frances E. V., 48, Westmoreland- 
road, Westbourne-park, W. 

Sykes, Miss Ella Constance, Elcombs, Lyndhurst, 
Hants. 

The following candidates were balloted for 
and duly elected members of the Society:— 

Devare, Harischandra Keroba, Lady Jamsetjee-road, 
Dadif, Bombay, India. 

Hayne, Frederick William, 17* Comwall-gardens, 
S.W. 

Hughes, M. J., Warri, Southern Nigeria, West 
Africa. 

Luard, Captain C. E., 20, Elm-tree-road, St, 
John*s-wood, N.W. 

McKinney, Hugh Gififen, M.R.C.S., Nafada, 
Northern Nigeria, West Africa. 
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Maxwell-Lefroy, Evelyn, Coromandel P.O., Southern 
India. 

Powles, Henry H. P., 90, Oakley-street, Chelsea, 
S.W. 

Tickner, Thomas Francis, F.R.I.B.A., High-street- 
chambers, Coventry, and Stoke-green, Coventry. 

The paper read was— 

THE PROBLEM OF ROAD CONSTRUC- 
TION WITH A VIEW TO MODERN 
AND FUTURE REQUIREMENTS. 

By H. S. Hele-Shaw, LL.D., F.R.S., and 
Douglas Mackenzie. 

It is a mere truism to say that the roads of 
a country are a matter of national importance. 
Nevertheless, it is a fact that the roads, at any 
rate in this country, have been allowed at cer¬ 
tain periods to fall into a condition of great 
neglect, and to have become utterly unsuited to 
the requirements of traflic. From the time 
when the first real roads were constructed in 
this Country by the Romans down to the pre- 
seftt day, there have been periods of activity 
in the matter of road construction and main¬ 
tenance, alternating with periods in which the 
roads have been allowed to fall into decay. 

Turnpike legislation, introduced in the reign 
of Charles II., led to the passing of between 
five and six hundred Acts of Parliament, with¬ 
out, however, resulting in any permanent and 
effective policy which would ensure that roads 
were constructed and maintained so as to meet 
the growing requirements of an ever-increasing 
ixopulation. The work of Metcalf, Telford, 
and Macadam did, it is true, result in great 
road improvement, but the introduction of 
railways dealt a serious blow at the Turn¬ 
pike system, with the natural result that a 
large number of roads fell into neglect. Sub¬ 
sequent legislative changes led to somewhat 
improved conditions, but it may be said 
without fear of contradiction, that the roads 
of the country, both in their condition and 
nature, though possibly suited to the moderate 
amount of horse-drawn traflSc of ten years 
ago, have now been found to be totally unsuit¬ 
able to carry the rapidly growing number of 
motor vehicles for which they are required 
to-day. 

Quite apart from the mechanical features 
of road locomotion, involving a necessity of 
reform in road construction, there is the under- 
fying cause of the increase in the of roads 
to-day, the cause in question being the growth 
Ibf i^ilwa^ tr^c itself. 


One of the authors, in a paper written for 
the Institution of Mechanical Engineers nearly 
eight years ago, pointed out that, while the 
iron roads were truly the arteries and veins of 
the nation, and had as such received great 
attention, very much less consideration had 
been given to the ordinary roads, which might 
be considered as the capillaries, or feeders, 
and which were just as vital to the satisfactory 
working of the system of internal transport a» 
a whole. 

The object of the present paper is to con¬ 
sider the problem of road construction, and 
particularly as to how far the various improve¬ 
ments in the methods of road-making which 
have been devised and put into operation 
since the passing of the Light Locomotives Act 
of 1896 satisfy modern requirements. Also 
what progress the various new systems of road 
construction have made towards standardiza¬ 
tion of modern-road making comparable with 
that arrived at by the pioneers, Telford, 
Macadam, and others in their day, for the 
traffic conditions of their day. 

As long as the speed of vehicles was 
slow, the axle load moderate, and the tractive 
effort was not derived from the wheel itself, 
the surface of a road even when carrying 
a considerable amount of traffic could be 
kept in fairly good condition by means of a 
moderate annual expenditure, even when the 
surface was not very hard, nor the substance of 
it impervious to moisture. 

Under the changed conditions of to-day, 
however, the increased expenditure has been 
so great as justly to alarm the County and 
Borough Councils, Urban and Rural autho¬ 
rities, and other bodies throughout the whole 
country responsible for the use of the roads. 

Mr. Howard Humphreys in a paper read re¬ 
cently before the Society of Road Traction 
Engineers, gave some valuable data on the 
subject. Some of these facts are worth sum¬ 
marising. Thus the increase of cost in main 
roads, in thirteen years, from 1892 to 1905, had 
risen from i J millions per annum to 2^ millions, 
or an increase of 66*66 per cent. The urban 
and rural roads, between the twelve months 
ending March 31st, 1896, showed the cost of 
25,650 miles of main road to be £if 77 B,ygi, or 
;^68*34 per mile ; ten years later (that is last 
year), the cost of 27,380 miles of main road 
was ;^2,478,48 i, or ;^90*5i per mile, being an 
Increase of 30*51 per cent. Taking specific 
cases from three counties — Hertfordshire, 
Essex and Berkshire—^the increased cost per 
annum per mile of road was, in one case, from 
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to ;^i93 ; in another case, from to 
\ in another case, from ;^ioi toj^ifo; 
and in another case from to £^c^. In 

the county of Hampshire the cost of mainten¬ 
ance has risen in ten years from ^^28,000 to 
;^65 ,ooo. In the County of Kent, in seven 
years, the macadam used has risen from 
41,531 tons to 69,275 tons. These are only a 
few instances taken from the records furnished 
by the county surveyors, but they all tell the 
same tale, and that tale is one which can only 
be heard with the gravest concern, since from 
it two things are quite evident. 

1. That the rate - paying possibilities in 
country districts will not be equal to a much 
further rise in expenditure, even if they can 
continue to meet the charge at the figure to 
w hich it has risen to at present. 

2. That so far from having reached a state 
of finality in regard to motor traffic, the 
increase in expenditure is merely due (or to a 
large extent due) to what might be called 
light motor traffic. Heavy motor traffic is yet 
in a comparatively undeveloped state, with 
possible increase before it far exceeding that 
of the future of light traffic. 

It is not to be wondered at that public atten¬ 
tion is being attracted to a matter which 
touches everyone so vitally, though it is pro¬ 
bable that the dust nuisance—as it is very 
properly called—has really had more to do 
with the public interest in the road question 
than the matter of the increased cost of their 
upkeep, though, as will be shown, the efficient 
road must really be, as a natural concomitant, 
a dustless one. 

Proposals have recently been made for the 
nationalisation of the roads, and only the other 
day deputations to the Chancellor of the Ex¬ 
chequer concerning the future alteration in the 
system of taxation of motor vehicles urged that 
revenues from such a source should be devoted 
to road improvement and maintenance. With 
these questions the present paper does not 
•^^^1, but rather with the equally important one 
« vOt what is the best way of dealing with road 
%nsu*uction from the engineering point of 
view, so as to secure the most efficient road at 
the lowest cost. 

There is only one really sound way of ap • 
preaching the problem of construction, and 
that is to regard the road as one element of a 
mechanical contrivance, of which the wheel is 
the other element. This aspect of the matter 
seems too often to be entirely overlooked. 
Inventors of a wheel and the makers of a road, 
respectively, too often treat their part of the 


problem without reference to the other part, 
whereas these parts are only two halves of a 
whole. 

More than thirty years ago there was trans¬ 
lated from the German, by Professor (now Sir 
Alexander) Kennedy, the “ Kinematics of 
Machinery,*' of Professor Reuleaux, and in 
that work for the first time the true conception 
of a machine was set forth. We now realise 
that the action of a rope on a pulley, water in 
a hydraulic system, or a wheel on a road, 
might be considered as much cases of ma¬ 
chinal action as that of the two-tooth wheels 
working in contact with each other. It was 
truly said in the above work: “A machine 
may be perfect, or may contain more or fewer 
imperfections ; it approaches perfection just in 
proportion as it corresponds to what we have 
recognised as its special object—the special 
end for which it has been constructed.*’ 

Now the special end for which two elements 
in the case of a pair (a higher pair as it is 
called in the case of rolling contact), viz., the 
wheel and the road, are designed, is that they 
may run smoothly and in contact with each 
other, resisting considerable mutual pressures 
without permanent deformation and without 
undue wear or loss of energy. The ideal con¬ 
dition of things is obviously that in which a 
perfectly hard and perfectly circular w’heel 
runs on a perfectly hard and level road. It 
might be said, there fort*, that a steel wffieel 
and a steel road would be suitable as in the 
case of railway practice. As a matter of fact, 
quite apart from the practical question of the 
cost of such a road, there are questions of 
adhesion, in the matter of gratjients as well as 
steering, that make a metal road quite out of 
the question. Assuming then that a really 
hard road cannot be obtained, it may be at 
once said that if a moderately hard road could 
be kept level and entirely free from all uneven¬ 
ness of surface, there could be nothing better 
than a truly circular metal wheel, and such a 
wheel being cheap and durable would doubt¬ 
less be universally employed. 

But a thing so desirable as a truly level sur¬ 
face is exactly what it is impossible to main¬ 
tain, and it is in order to mitigate the shocks 
caused by the tendency to deflect a vehicle 
from its movement in the straight course, that 
yielding material such as solid rubber or 
pneumatic tyres are employed on the periphery 
of a wheel. Now we cannot employ this soft 
material without paying the penalty, not merely 
of wearing the wheel but of wearing the road 
itself, and as a matter of fact in so much as the 
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•contact between the wheel and the road de¬ 
parts from a point in the side elevation, or a 
line looked at in plan, by so much is wear 
between the surfaces in contact introduced. 
In the next place let us consider what goes on 
beneath the surface. If the road is not hard, 
then a certain amount of deformation must 
take place. 


Quite apart from the question of irregu-' 
larities on the surface, which will not be 
considered, the difference between the perfect 
rolling of a hard wheel on a smooth surface, 
in the case where either the wheel or the road, 
or both, are soft, demands attention in the 
study of road construction. 

In Fig. I, two diagrams are shown, A repre- 


Fig. I. 




B 


The injury done by this deformation will 
depend on two things:— 

(1) The depth to which it will extend 
magnitude of deformation). 

(2) The extent of permanent disintegration 
of the internal substance of the road. 

It is obvious from the foregoing remarks that 
both as far as the surface is concerned, and 
also the body of the road, what is required is 
a tough elastic material, or if on the score of 


senting the path on a point in the periphery of 
a wheel, when true rolling occurs, and b repre¬ 
senting the path, when, owing to the ground 
being soft, the rolling is accompanied by a 
ceitain amount slip at the surface. As a 
matter of hct, there are really four cases as 
shown in Fig. A being the case of perfect 
rolling, B being the case of a soft wheel 
on hard ground, c being the case of a 
hard wheel on soft ground, and, D, the case 


Fig. 2. 



expense it is impossible to have such a mate¬ 
rial for the whole of the road, then the material 
of w’hich the road is actually composed should 
be’ cemented or bound together by such a 
material. 

In any case as the road is exposed to the 
action of the weather one of the very first con¬ 
ditions of its efficiency is that it must be water¬ 
proof, and that the surface must be sufficiently 
hard to prevent as much as possible the forma- 
' tion of liquid material—^let us call ft mud—in 
, wet weather, and loose, finely-divided particles 
—let us say dust—in dry weather. 


of a soft wHIel on soft ground. In all cases 
except A there occur both (i) deformation 
either temporary or permanently of particles 
of one or both of the bodies in contact, and 
(a) slipping of the surfaces of the wheel and 
road respectively over each other. 

The sort of effects taking place can be well 
seen by means of lantern models, devised by 
one of the authors, which show the dis¬ 
integrating action on the material, both in the 
wheel and the surface of the road. These 
working models enable us to realise that not 
only is a waterproof road with a tough and 
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durable surface valuable because it prevents 
the formation of dust and mud, but for the 
even more important reason that a dustless 
road is necessarily a waterproof one, and 
if the interstices are filled with some tough 
material, the bodily destructipn of the road is 
to a great extent prevented, and the road 
becomes an ideal one. 

Now there are three types of roads in use, 
viz., asphalt, wood and stone and, there is 
no doubt that either of the two first much 
more nearly fulfil the requirements of a perfect 
road than the last, but it is not proposed to 
discuss their merits or demerits, or compare 
them in detail, since there is one factor that 
puts them entirely out of the question for 
anything but town use—and that factor is 
their cost. 

Stone roads are of two types, one being the 
paved road, and the other, macadam. Paved 
roads are sometimes used in the country for 
long stretches, and when once laid down, last 
for many years with comparatively little cost 
for upkeep and repair. This is, however, only 
the case when no particular attention is paid 
to the surface of such a paved road being level. 
Want of evenness on the surface is not of 
material consequence if the traffic is only slow 
and horse-drawn. Such an uneven surface, 
however, is out of the question for motor traffic 
of any kind, and especially heavy motor traffic, 
and there are roads in northern counties, e.g,, 
in Lancashire, on the outskirts of several 
towns, which, quite apart from the terrible 
noise resulting from their use by heavy motor 
vehicles, result in excessive depreciation of 
such vehicles, especially when solid steel or 
iron tyres are used. Paved stone roads, even 
with modem improvements, represented by 
“ Kleinpfluster,** '*Durax,*^ or other new’ 
systems, do not seem likely ever to become 
the standard type of road for general use. 

Let us now see what has been done in the 
way of experimenting with materials suitable 
for road construction on these lines. The 
conditions must first be laid down, namely— 
first, that the road must be of as hard a stone 
as can be obtained at a reasonable cost; 
secondly, the spaces between the stone must 
be filled with a material of as nearly the same 
nature as the stone itself; and, thirdly, the 
whole road crust must be bound together by 
something better than the dried mud which 
was the practice during the Telford-Mac- 
adam era. 

In America, and afterwards in this country, 
experiments were made with oiled roads, 


where crude oil was cheap, and any result was 
better than the loose sand of which the roads 
were originally composed. This was thought 
to be a success, but it was found that the 
crude oils washed out into the streams and 
poisoned the fish; that there was always an 
unpleasant aroma from these roads, and that 
the oil did not bind the material with sufficient 
tenacity to resist really heavy traffic. The 
use of tar has marked a great advance, but 
has led to some very contradictory results. 
The good examples showed a mosaic surface, 
where the tar had been absorbed by the dried 
mud between the stones, and had helped to 
form this into a tenacious compact binding 
material. The unsuccessful results generally 
showed that the presence of moisture on the 
road or other injurious causes had prevented 
the penetration of the tar into the substance 
of the road itself, and it had consequently 
formed a carpet over the surface. This 
carpet was liquid in summer and exceedingly 
brittle in winter, and was far from a suitable 
material to stand the attrition of road traffic. 
It, therefore, ground up into the most ob¬ 
jectionable black slime, which was the cause 
of serious injury to the carpets and floors of 
roadside ^houses, the boots and dresses of 
all wayfarers, and the varnish and paint 
work of carriages. The uncertainty of the 
results led the Roads Improvement Associa¬ 
tion to conduct some experiments a year ago 
in order to ascertain whether mechanical ap¬ 
plications of tar, or tar preparations, could 
be regulated so as to give better results. 
These experiments undoubtedly proved that 
there were compositions free from most of 
the objections that could be urged against 
crude or distilled tar, but it was also clearly 
demonstrated that the application of tar to 
road surfaces was only a palliative, and a 
very expensive one at that, and that it would 
be necessary to look for an improvement in the 
road construction for a permanently beneficial 
result. 

Some excellent materials have been speci¬ 
ally introduced, and have given very good 
results, but the majority of them are very ex¬ 
pensive, and the first cost of such a road has 
militated against their adoption. The name 
of Hooley will always be associated with the 
initiation of waterproof road materials, as Mr. 
H. Purnell Hooley, the county surveyor of 
Nottinghamshire, is practically the apostle of 
this type of road. His district abounds in 
ironworks, and the vast heaps of slag, f esult- 
ing from the production of pig iron, have 
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long been drawn on for material for road 
foundations. This slag was admittedly too 
soft and friable a material to make satisfactory 
road^ surfaces, and Mr. Hooley suggested it 
should be impregnated with tar. 

The essence of his system consists in heat¬ 
ing the slag to a temperature sufficient to 
drive off all moisture; then breaking it to 
the size of road material, and finally immers¬ 
ing it in tar whilst still hot. Tar oils filter 
to the very centre of each piece, and the 
tougher ingredients of the tar remain on the 
surface to act as a binder when the slag is 
consolidated under the steam roller. Many 
miles of the main roads in Nottinghamshire 
and other counties have been coated with this 
material, to which the name of Tarmac has 
been applied, and the greatly increased life of 
the road was a revelation to those who first 
studied the question of dustless roads. 
** Tarmac” has, however, one marked fault, 
namely, that it produces a very slippery rnud, 
due to the fact that the slag wears to a very 
fine state of sub-division, and does not produce 
a gritty detritus as is the case with granite. 
Other inventors experimented with different 
forms of limestone and granite in order to find 
a material to which tar would easily adhere. 
One successful modification is known as 
** Tarlithic,” which consists of blue Fifeshire 
granite, bound together by refined tar. 

The extensive use of tar in conjunction with 
the above and other materials has, however, 
proved that the evil of tar lies in the changes 
that it shows at different temperatures. On a 
hot summer day the tar becomes almost liquid, 
but on a cold winter day it is a hard, brittle 
substance, which breaks up under horses’ shoes 
or steel-tyred wheels to a very fine state of sub¬ 
division, making the most objectionable dust 
on a dry day and an even more objectionable 
mud on a wet day. Many investigators, there¬ 
fore, have attacked the problem of treating tar, 
so as to produce a resultant material of a more 
suitable nature, and these materials have been 
produced and sold, under patented names 
which fulfil most of the ideal conditions for 
which we are seeking. 

The Northern Quarries Company have 
evolved a road system called ** Quarrite.” In 
Quarrite roads the binder is a toughened tar 
which is never either soft or bnttle under 
ordinary English temperatures. The same 
may be said of Clare’s Tar Compo, Plascom, 
^ Xaryia, Taafalt, and Marbit, and any of these 
,can be used either to penetrate the surface of 
> aa existing road, or as the adhesive binder in 


a properly constructed waterproof road. It is,, 
however, essential that these materials should 
be used as thinly as possible, just as the best 
results of the use of gum for joining two pieces- 
of paper or of glue for joining two pieces of 
wood are obtained when the gum or glue 
respectively is used very thinly. When 
stone is laid upon a road and spread by 
hand, the interstices between the separate 
stones occupy 48 per cent, of the total 
volume. After the stone has been dry 
rolled by a steam roller these spaces occupy 
40 per cent, of the volume. It would be false 
economy to expect bituminous binding material 
to fill all these spaces, and therefore most of 
the inventors of these materials advise that 
small pieces of the road material should be 
stirred up with the binder, and spread over the 
surface, so as to fill the interstices. 

The objection to most of these materials is 
the increased first cost of the road, and up to 
two years ago it was the general opinion of all 
who had studied the subject that waterproof 
roads must cost at least twice as much as the 
old waterbound roads, so far as first cost was- 
concerned, although it was admitted that the 
increased life of the road would justify this 
expense. 

It has been left to the surveyor of one of 
our rural districts, Mr. A. Gladwell, to prove 
that a dustless road need cost but a very 
small amount more than the old waterbound 
roads by applying the binding material in a 
novel manner. He uses a suitable tar pre¬ 
paration, such as any of the above, to 
make a matrix of fine granite chippings 
mixed in this tar preparation. He lays this 
matrix on the old surface of the worn road to 
a depth of J to | inch. He then spreads the 
broken road stone on the top bf this to a 
thickness not exceeding 4 inches, and rolls it 
immediately with a steam-roller. The roller 
forces the stone down into the matrix, and 
squeezes up the matrix into the interstices, 
and, if they have been laid in the right 
proportion, a little rolling will bring the 
matrix almost up to the surface. A small 
quantity of matrix can now be laid over the 
surface, and bruslied in, and a final rolling 
will produce a thoroughly waterproof surface. 
Tb^ cost of this system need not exceed' 
2i pence per super, yard above the cost of a 
similar coating of granite on the old water- 
bound system, and it is known that it will last 
twice as long, and with more favourable 
eonditions, possibly from three, five, to even* 
seven times as long. Mr. Gladwell has thus- 
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produced a system of road construction that 
is applicable to all the roads of this country, 
and will enable surveyors to use local 
material, if it is not of too soft a nature, and 
to produce roads that will be unaffected by the 
temperature or by the weather, and strong 
enough to carry anything in reason that may 
be put upon them. At the same time, the 
stones will be securely held in position, and 
there will be no dry mud to be sucked out of 
the interstices by the pneumatic tyres of 
motor-cars. It looks as if the destruction of 
the roads by motor-cars can thus be com¬ 
pletely obviated, and almost the only source of 
wear to this kind of road surface will be the 
attrition of horseshoes and the steel t5rres of 
horse-drawn vehicles. The rolling contact 
made by self-propelled traffic on rubber tyres 
seems likely to produce little appreciable wear 
or injury to such surfaces, and its waterproof 
nature saves any necessity for scraping or 
scavenging other than that which nature sup¬ 
plies by occasional heavy rain storms. 

The foregoing somewhat brief general 
review conveys very little idea of the amount 
of work which has been done on the whole of 
this important subject, since road surveyors all 
over the country have been at work conducting 
practical experiments of the greatest value. 
But enough has been said to make it probable 
that as a result of all this work a system of 
road construction will ultimately be evolved, 
which will be able to meet the present and 
future requirements of motor traffic. The 
system of Mr. Gladwell is the latest and appa¬ 
rently the most satisfactory. The authors have 
had no hesitation in speaking of it in warm 
terms, and they would support the Roads Im¬ 
provement Association, who have recently 
issued a pamphlet, giving a description of it 
and advocating its adoption. 

It should be said that this system is not in 
any way protected by patent rights, and there 
is a large range in the choice of different 
binding materials which can be adopted in 
connection with it. It may not, of course, 
represent finality, and it is obvious that in 
each district there may be certain modifica¬ 
tions depending upon the material available, 
and the peculiarities of local traffic, but at 
any rate it appears to the authors to offer the 
best solution yet proposed for a standardised 
system of road construction^ at reasonable first 
cost, and only moderate charges for mainten¬ 
ance. 

Having devoted considerable space to the 
aroad, something must be said about the 


other element working in conjunction with it, 
viz.y the wheel. Restrictions have very pro¬ 
perly been devised and are enforced by law 
with a view of protecting the roads from undue 
destruction by wheels ; but it is clear that just 
as there are demands made for road improve¬ 
ment on the one hand, so will demands be 
made and vigorously voiced for further restric¬ 
tions in the matter of wheels on the other. The 
use of studded tyres is a case in point, and the 
authors think that, concerning its use, road 
surveyors have a just grievance at the present 
time. A new studded tyre with projecting 
steel studs and rotated by an engine of 40 
to 60 horse-power, is capable, in passing along 
the road, especially in climbing hills at a high 
rate of speed, of doing a considerable amount 
of damage to the surface of a road, and when 
scores, if not hundreds, of such tyres pass 
along one piece of road in a day, it is obvious 
that there is no road surface, unless made of 
steel itself, that would not be cut to pieces in 
a short time by such means. 

With regard to the types of heavy commer¬ 
cial vehicles, it is certain that unless the 
diameter of their wheels is increased, they 
will form, as this class of traffic increases in 
future, a very serious problem to the road con¬ 
structor. It is astonishing how much the 
injury to a road surface is reduced by the 
comparatively small increase in the size of 
wheels of steam tractors, which only average 
about 4 ft. 6 in. in diameter, as against 
3 ft. 6 in. of a heavy motor vehicle. Of course, 
even better comparative results are obtained 
■with the much larger wheels of the heavy traction 
engine, and the anthors do not think it is going 
too far to say that if the wheels of such traction 
engines were not of the size they are, the 
passage of one such traction engine on a 
road, in certain states of the weather, drawing 
of course its full load, would be sufficient to 
do incalculable damage, that is, assuming it 
were able to pull its load at all. The authors 
do not wish to enter farther into the question 
of the wheel. They have drawn attention to 
some of the chief points which are of pressing 
importance in the matter of road construction, 
and wish, in conclusion, to remark that while 
they have shown that there must be sympathetic 
co-operation between the designer of the wheels 
of a motor vehicle, and the surveyor who is re¬ 
sponsible for the maintenance of the road, 
there is a third party, who has a serious re¬ 
sponsibility in the matter, namely, the user of 
the road. 

However good the road, and, however well 
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designed are the wheels, a great responsibility 
must rest with the driver of a motor vehicle. 
By the incessant use of the crown of the road, 
leading to tracking, by the injudicious use of 
brakes, by the rushing of corners at unreason¬ 
able speeds, and in many other ways, the 
driver of a motor vehicle can do more damage 
in a week to the roads, as well as to the vehicle 
he is responsible for, than would be otherwise 
the result of twelve months fair usage. The 
authors trust they have shown that if the 
drivers and manufacturers do their part, the 
science of road construction has now advanced 
sufficiently for the road surveyor to be able to 
do his part without putting an undue and 
even prohibitive burden upon the community. 

DISCUSSION. 

Mr. Douglas MACKKNzrK said there seemed to 
be a general impression among the population of the 
country that road construction as a science had stood 
still for many years. It was quite true that it had 
done so from the days of Telford and Macadam until 
recently, but that was mainly due to the fact that the 
railway was taking the traffic off the road, and that 
the amount of merchandise to be conveyed along it 
was infinitely less in quantity than it used to be. But 
since the motor-car had been invented and new traffic 
had come upon the roads steady progress had been 
made in the science of road construction. Every sur¬ 
veyor throughout the country who had any length of 
road entrusted to his care had been carrying out ex¬ 
periments to ascertain how to construct dustless and 
waterproof roads without throwing an undue burden 
upon the ratepayer. He felt he was not justified in 
carrying out very extensive alterations in his road 
system unless he knew that they would result in per¬ 
manent improvements. There must be slow, steady 
and gradual progress if real progress was to be 
made. He, therefore, thought a great deal of in¬ 
justice had been done to road surveyors, because 
the public had not recognised the quiet but per¬ 
sistent way in which they had been endeavouring 
to meet the demand for a road that would suit an 
entirely new traffic. Surveyors were now learning 
that they could construct really good and satisfactory 
roads that met all requirements with regard to dust- 
lessness and durability at a cost that would not be 
excessive, although it was bound to be slightly greater 
than on those roads constructed on the water-bound 
system. He was bound to admit they would cost 
more in the first instance, but the ihcreased durability 
of the road would lead to such a longer life that the 
actual annual expenditure, averaged on a large num¬ 
ber of miles of road, would be reduced by such a sys¬ 
tem instead of increased, by the adoption of a 
sttisbtctoi^ waterproof material, the road riites would 
be actually lowered. He believed that the waterproof 


roads would cost not more than 10 per cent, more, 
but they would last at least twice as long as the 
Water-bound roads. So far they had not been 
able to wear out a properly constructed water¬ 
proof road, so that it was impossible to say 
definitely how long it would last, but it was known 
that the surface bad worn so sHghily that its increased 
life was enormous, and road engineers felt justified in 
saying it would last three, four, and even seven times 
longer in some cases, and yet cost only ro per cent, 
more than the old system. "J hat would mean an 
immense saving to a large county with several hun¬ 
dreds of miles of roads. All the roads could not be 
reconstructed in one year, the usual system being to 
schedule certain roads for reconstruction in a par¬ 
ticular year. If the county surveyor scheduled in 
future 10 per cent, less than be did under the o^d 
system, he would only spend exactly the same amount 
on the new system, and at the end of seven or eight 
yeais the whole of the roads under his charge would 
be reconstructed. Although at the end of that time 
some of them would need re-coating, the length of 
mileage which would have to be done would be 
very much less than if the roads had been con¬ 
structed under the old system. Another result learned 
from the experiment was that dust palliatives were 
worse than useless, and they lasted such a short time 
that the enormous cost was a serious burden. E\en 
if the material was laid down on a road which had a 
light traffic, at the end of the summer no trace of it 
could be found. If the length of road that was 
treated experimentally by the Roads Improvement 
Association between Hounslow and Staines was 
inspected, although in certain places a permanent 
benefit could be dfetected, it would be necessary to 
go round with a microscope to trace any tar. It was 
necessary to start steadily and systematically to 
re-construcl the roads with dustless material, and 
the sooner the Highways Committees realised that 
fact the easier would be the woik for the county 
surveyors, and the more satisfactory to all concerned 
would be the results they produced. He believed 
gentlemen were present who could state that the 
results of their experiments had proved to them 
that they could make satisfactory dustless roads at a 
comparatively small cost, and that if their Com¬ 
mittees would allow them to proceed on that system 
they hoped ultimately to reduce the Highways Rate. 

The Chairman thought the paper was a most 
important one, bearing in mind the fact that the 
length of roads in this country was so enormous. 
In 1870, the President of the Institution of Civil 
Engineers, Mr. Charles Vignoles, stated that the 
length wf metalled roads in the United Kingdonr 
amounted to 160,000 miles. Supposing ^5,000 a 
mile had been spent in the construction of those 
roads, including the cost of land, it meant 
that in times past 800 million pounds had been 
the roads of the country. In 1870, the 
capital of the railways of the country amounted 
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to 530 millions lo that the roads at that time were 
probably of greater value than the railways. Since that 
time, however, the railways had advanced at a very 
fast rate, and their traffic had enormously increased, 
while until lately the traffic on the roads had 
decreased. In addition to that, speeds had become 
enormously greater. A speed of six or eight miles 
an hour when horse drawn traffic was run on the 
roads was considered a high one, although the old 
coaches went up to ten miles an hour ; but now 
motor cars were allowed by law to travel at twenty 
miles an hour, and very frequently travelled at double 
that pace. It could therefore be readily understood 
that the surface of roads which were constructed to 
take traffic at six or seven miles an hour was not 
likely to stand the wear and tear of traffic at twenty, 
thirty, and forty miles an hour. Most people thought 
that a nice soft pneumatic tyre did no damage to 
the roads, but the reverse was the fact. He could 
not help thinking, however, that the explanation 
Dr. Hele-Shaw had given of the damage done by 
the pneumatic tyre was not at all equal to what 
it really was. The first point noticed on the roads 
was that deep holes were very quickly caused. After 
carefully examining the tracks left behind by a 
heavy motor car, he had noticed that in the small 
holes which had commenced in the roads, and which 
were full of water, after the car had gone over them 
there was not a vestige of water, mud, or small stones 
remaining, as they flew out on both sides because of 
the enormous hydraulic force produced. The holes 
then filled up again with mud, more cars came along, 
and the hole was again pumped out. The depression 
also had the effect of making the car jump, so that it 
came down a little distance off, and a corrugated road 
was the result. That produced a very intense scouring 
action, which he thought was vastly greater than any 
rubbing action which took place, as described in the 
diagrams. If the size of the wheel was increased, the 
tendency to deepen the hole would be very consider¬ 
ably reduced. He could not help thinking that the 
diameter of the wheels of motor-cars w^ere too small, 
probably because the cost of the tyres was so exces¬ 
sively high ; but if the wheels could be increased in 
size, the roads would be undoubtedly be saved a great 
deal of wear. 

Colonel R. E, B. Crompton, C.B., said he 
disagreed with a great deal the Chairman had 
said as to the excessive action of the motor-car tyre 
being the cause of corrugations in the road, which, 
from his observation, occurred from totally different 
causes. Ten or fifteen years ago anything was good 
enough for a road from the point of view of the road 
surveyor. All that was necessary was to get a steam 
roHar, and roll r6cks, tatid, houses that had been re¬ 
cently destro} ed, including the beams and woodwork, 
into the road, with the consequence that a road was 
obtained which had a smooth surface for a short time, 
but was made up of such a heterogeneous mass of 
materials that, under, the influence of the English 
climate, the soft materials were removed, and the 


roads wore badly. There was no doubt about it that^ 
at that period, the roads of this country were very 
much worse than at an earlier period, when closer atten¬ 
tion was paid to the choice of the metal, and no rollers 
were used, the material simply being consolidated 
under the rolling action of the wheels of the traffic. 
He desired to corroborate the authors* remark that 
a good deal of the trouble could be overcome by 
increasing the diameters of the wheels of vehicles. 
The difference in the effect on the roads of large 
diameter wheels was surpriaing. Although there 
were exceptions, the authors’ statement was perfectly 
correct that ti action engines did very little damage 
to the roads, most of the damage being done by the 
small-wheeled wagons they dragged behind them. 
He had used traction engines in a yard for years, and 
it kept in perfect order, tequiring no repair; but as 
soon as the loaded tiain used the yard it imme¬ 
diately cut away the metalling. If heavy traffic 
was to be accommodated on the roads of England, 
much larger wheels would have to be adopted. The 
modern constructor imagined that, as the diameter 
of the wheels was increased, the weight was also 
increased to such an extent that it was quite out 
of the question for him to throw away so much 
useful load by increasing the tare weight oi his^ 
wagons, thus reducing the net load that he could 
carry at a profit. At one time he was of the 
same opinion, but after recently going carefully 
into the matter, he had been surprised at the results 
obtained if wheels were designed in accordance 
with the much abused Local Government Board 
regulations as to the width of tyre and the modifica¬ 
tions of load carried according to the diameter. 
Anyone approaching the problem for the first time 
would probably say that the weight of the wheels 
themselves increased as the square of the diameter. 
That was not the case. They increased as the 
diameter, or rather less than the diameter. The 
law was that about 11 times the diameter of the 
wheels in inches gave the weight in pounds of the 
wheel itself; and once that law was well knowm it 
was quite possible commercially to use wheels 
up to six feet in diameter without any excessive 
increase in weight, and on gradient.s up to about 
I in 10 the user was a gainer in spite of the in¬ 
creased tare of the wagons. The authors had 
conveyed a very false impression by stating that tar¬ 
spraying as a palliative was useless. Personally, he 
was one of the judges in the tar-spraying experiment, 
and probably went over the road more than anyone 
else did. It was said that the system was a failure 
because it was expensive. The cost of Mr. Gladwell’s 
system was about is. 6d. a sqi^are yard. Taking a good 
existing road, like the new London road through 
Chelmsford, which was about 8 yards wide, to have 
reconstructed it on the Gladwell system would have 
cost a considerable sum of money; but at the be¬ 
ginning of the year it was treated with tftr at a cost 
of ;^40 a mile, and the road was now in a most 
perfect condition, simply because the tar was put on 
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'Carefully and at the right time. Therefore, for a cost 
of less than ^^40 a mile, everything had been done to 
make the road perfect, so far as the inhabitants were 
concerned, by utterly suppressing the mud and dust 
nuisance, which was a considerable saving, because it 
•costs £^o a mile per year to water the roads. If tar 
spray was properly done on a road already in good 
condition, and was put on at the right time, it was 
not a palliative only, but an enormous improvement, 
and it made many roads quite as good as the Glad- 
well system, for a period of one year. The experiments 
•carried on in the previous year were conducted under 
unfavourable conditions. The trials showed that 
■some of the machines were better than others for 
laying the tar properly, but none of the makers had 
appreciated the fact that they did not lay it in suffi¬ 
cient quantity. When the materials were tested, it 
was found some of them were so much superior to 
others that there was no comparison between them, 
most of the patented articles being superior to the 
ordinary tar. Tar taken from the gas works, although 
it was called refined * * was quite unsuitable to put on 
roads, there being materials in it that were soluble in 
water, which came out of the tar, and poisoned the 
water in the ditches. Two or three of the patented 
•compounds quite got over that difficulty, and they 
were being used with excellent results by Mr. Glad- 
well. He desired to supplement one or two of the 
.authors* statements by saying that one of the most 
important things was the temperatuie of the rolled 
surface. If the specific heat of the material was not 
studied, a deposit of white hoar-frost might be found 
on the roads in the morning, which made them slip¬ 
pery and dangerous. The perfect road surveyor was 
the man who used perfect material, who knew how 
to use it, and how to take advantage of its qualities, 
so that he did not get a deposit of frost in the early 
morning. Mr. Gladwell, Mr. Manning, and other 
gentlemen had succeeded in doing that at a small 
cost. He thought the authors were to be thanked 
for bringing forward a subject which indicated that 
the country was on the eve of a complete revolution 
in the construction of its roads, and that, at no serious 
charge to the finances of the community, dustless 
roads in summer and mudless roads in winter could be 
obtained, so that it would be possible for the people 
to have the pleasure of motoring, cycling, horse 
•driving, or walking without any of the annoyances at 
present existing. 

Mr. A. Gladwell desired to say that an absolutely 
riustless road had never been constructed, and never 
would be constructed. The utmost that could be done 
was to construct a road which should be non-dust 
producing, so far as its own structure was concerned. 
The percentage of voids in an unrolled surface was 
about 48, which could be reduced to 33 per cent, by 
careful rolling, there were voids equal to 33 per 
cent, of the total volume of niaterial put on the road. 
What those voids were to be filled with was a subject 
worthy of the road engineer’s study, just as the 


selection of the aggregate was. The secret of good 
road construction was to study every part of the road 
and not simply one separate portion. It was no good 
having 66 per cent, of the materials of the road of the 
best possible material available, and the other 33 per 
cent, anything which happened to come along which 
might be cheap. The authors, in referring to his 
system, did not say anything about the surface sealing 
of the road, which was practically a complement of 
the process. He had constructed a section of road 
without surface sealing, and he was carefully watching 
its behaviour. It behaved fairly well so far as being 
waterproof was concerned, but he noticed in travel¬ 
ling over it that a certain amount of tractive effort 
was wasted in the fact that the road was a little 
bumpy; but the advantage was distinctly in favour of 
surface sealing, which cost about ifd. to 2d. per super 
yard. Road engineers were naturally very much con¬ 
cerned at the inconsiderate use of the road by road 
users. It was not at all encouraging to find that, al¬ 
though the roads were constructed udth as flat a cross- 
sectional contour as they could be made, the traffic, 
probably from force of habit, still insisted on keeping 
the middle track, when the sides of the road were 
equally available. He did not see why the ordinary 
road user should not educate himself up to using the 
whole width of the road impartially. That would 
tend to economy, and would give a much fairei use 
of the road than was the case at present, when pro¬ 
bably the middle track took 80 per cent, of the whole 
of the traffic. That tended to che deformation of the 
road, and expedited the day when repairs had to be 
effected, while the equally good sides of the road had 
not had a wheel on them for a week. The question 
was such a serious one in the interests of the com¬ 
munity, that he hoped the Government would take 
the matter up; and if the road user and everybody 
else would do their share, he was sure the road 
engineer would not be found wanting. A fair 
amount of traction engine traffic had passed over the 
roads, and he had not noticed that it had broken the 
crust of the roads at all. One particular road, which 
he prepared for inspection by the members of the 
Municipal County Engineers, had since the nth May 
last stood traction engine traffic, and in addition the 
heavy Great Western motor 'buses passed over it 14 
times a day. 

Mr. P. J. Thomas thought the question was entirely 
one of £ s. d. The main roads of the country were 
now costing ;f8oo.ooo a year more than they were six 
ytsas ago. The total cost of the roads per annum in 
England and Wales was ;^7,500,ooo, and all the 
Cpimty Councils received back from the Exchequer 
£1,500,000, or one-fifth. In his opinion a much 
greater sum than that should be paid by the Imperial 
Government. 

Mr. F. J. Shaepe enqidred whether motor-cars, as 
at present constructed, could be safely driven without 
non*dkids. He bad a temporaiy body put on a new 
Car, and the driver drove it without a skid; but as 
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soon as the proper body was put on, the driver could 
not drive it at all, and it was necessary to put on new 
tyres and non-skids before it was satisfactory. 

Mr. W. H. Leete said that after seeing Mr. 
Glad well’s experiments at Slough, he constructed a 
section of road at Bedford according to his system, 
and he was glad to say it had stood remarkably 
well during the winter. The one weak point in 
the section was that it was not quite sufficiently 
sealed, which he attributed to the material not being 
-sufficiently dry; but if both the road and the 
.material were dry he had no hesitation in saying that 
Ml. Glad well’s system would produce a perfectly 
water-tight and clean road. He bad a section of the 
road that he laid down cut out to lay before the 
Automobile Club at Bedford, in order to show the 
behaviour of the tar and the matrix on the base, 
and it revealed the fact that the tar had, at 
the most, penetrated about one-third the depth 
of the mateiial, and the flux that was poured in 
from the top had gone down about the depth of 
one stone; the middle portion of the section had 
not been reached by the tar He attributed that to 
the fact that the road was laid in the autumn ((Jcto- 
bei), and the weather being cool, the tar had set 
before it could percolate sufficiently down. But 
given good weather and dry material, he was satisfied 
that excellent results could be produced by that 
method of road making. He found that roads made 
in the ordinary way cost 15d. per super, yard, while 
by Mr. Gladwell's method, a thoroughly clean, dry 
road was made for is. 6d. 

On the motion of the Chairman, a hearty vote of 
thanks was accorded to the authors for their interest¬ 
ing and instructive paper. 

Mr. Douglas Mackenzie, in reply, thought the 
Chaiinian had exaggeiated the danger that was done 
by pneumatic tyies on wet roads, nor, in his opinion, 
was it always due to the presence of moisture. If 
waterproof roads were constructed, the little pools 
and the splashing of the watei would not result 
in damage to the road ; but if there should be slight 
depressions due to some deficiency in the foundation 
of the road, the pneumatic tyre and any other tyre 
which dropped into the hole would simply remove the 
waUr without removing the binding material. If 
Toads that would stand reasonable modern traffic 
were to be constructed, it was useless to depend on 
dry mud for the binding material, which could 
be washed out by any w'ater present on the road. 
He thought it would be agreed by all present 
that Dr. Hele-Shaw’s explanation showed how 
the damage was done by a soft tyre. If a road 
surface could be produced which was bound together 
by elastic material so that the give was in the elastic 
material, and there was no movement between the 
pieces of the aggregate, the loss due to attrition would 
b6 saved. Colonel Crompton had very wisely accen¬ 
tuated the importance of the large diameter wheel. 


Personally, he had tried the experiment of increasing 
the diameter of the wheels of motor ’buses from 
40 to 42 inches, and noticed as a result that 
on a private road leading to the garage there 
had not been so much wear as formerly. A 
curious feature was that the larger diameter wheels 
had reduced the wear on the rubber tyres to such an 
extent that, as soon as he was able to obtain definite 
and accurate lesults, he believed he would be able to 
reduce his tyre bill by Jd. per car mile. He desired 
to criticise Colonel Compton’s remarks with regard 
to the success of the tar road compared with a pro¬ 
perly constructed waterproof road. If the work cost 
only j^40 a mile, and the road was eight yards wide, 
the price worked out at Jd. per super, yard, which 
was so low a price that the tar must ha%e been used 
very economically. He doubted whether the whole 
width of the road was treated at such a price, 
and suggested that a less width was tarred at 
a cost of about i}d. per super, yard. If that 
was the case, surely it was more economical to 
construct the road on an approved system, costing 
2d. or 3d. a yard more than the ordinary system, and 
thus make a structure which would last for seven or 
ten years raiher than pay ijd. every year. In reply 
to Mr. Gladwell’s remarks wdth regard to the amount 
of the voids, he thought that if the voids were 
reduced by dry rolling to only 33 per cent., the 
stone would be unduly crushed. The stone ought 
not to be crushed by diy rolling, and by using a 
somewhat fluid matrix, a good deal of that crush¬ 
ing w'as prevented. He wished Mr. Gladwell 
would take up a section of his road and find out 
exactly what the amount of voids w’ere that were left 
in the section after rolling, he believed it would be 
found that the voids wxre more than 33 per cent., 
because the matrix had saved the crushing of a lot of 
the stone to powder which wrould have helped to reduce 
the voids. The subject of surface sealing w’as dealt 
with in the paper, and Dr. Hele-Shaw’s illustration of 
applying some additional matrix or binder on the 
surface of the road, showed that they had taken into 
consideration the extieme importance of sealing 
the surface after the matrix had been rolled up as 
far as its nature would allow' it to be done. He 
thanked Mr. Leete for emphasising the tact that road 
engineers were anxious to make improved roads, and 
now they knew it could be done without increased 
cost he was sure they would follow Mr. Leete’s ex¬ 
ample and make waterproof—he did not say dustless— 
roads, which would not wear and would be very 
much more satisfactory fiom every point of view. 

Mr. Leete desired to state further that the 
section of road he took up showed the effect of the 
rolling. The bottom portion of the granite was well 
taken up by the matrix, while the middle and top 
portions of the road were so closely consolidated that 
he was astonished to find there was scarcely a stone 
which had not found its billet. There were S( arcely 
any crevices which could have been filled. The 
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material had gone together so compactly in the 
middle that it was most difficult for any mixture of 
tar to get amongst it, unless the weather was very 
dry and suitable. 

Dr. Hele-Shaw, in reply to the question with 
regard to non-skidding tyres, said he had had prac¬ 
tical proof of the non-skidding qualities of a front- 
driven petrol vehicle. Although the motor had no 
non-skidding devices whatever, and the roads were 
in a slippery and muddy condition, not the slightest 
trouble was experienced with skidding. He was 
glad Colonel Crpmpton had supported so strongly 
the suggestion that larger-sized wheels should be 
used. In reply to the proposal of Mr. GladwcU 
of the term non-dust-producing roads,” he would 
remark that it was not the roads which produced the 
dust, but the vehicles that ran upon them, and if a 
waterproof road was constructed he ventured to think 
it would be practically dustless. 

OLIVE GROWING IN TUNIS. 

The culture of the olive tree in Tunis dates from the 
time of the Romans—somewhere abbut the Christian 
era. It was prosperous until the sixth invasion of the 
Arabs (693-694 A.D.), when a great number of plan¬ 
tations were destroyed. In the year 1048 a new 
invasion of the Arabs took place and their tribes, of 
nomadic instincts destroyed systematically all the 
elements of sedentary life. The olive trees of the 
district of Sfax were entirely destroyed. No efforts 
were made until 1800 to 1810 to start iresh planta¬ 
tions. The number of olive trees in Tunis is 
estimated at 11,222,525. During the last ten years 
about 200,000 acres have been sold by the Govern¬ 
ment at about 3s. 4d. per acre, with the obligation 
for the purchaser to plant olive trees within four 
years. This will represent in the near future an 
increase of 1,000,000 productive olive trees. The 
plantations are made with cuttings from old trees, 
eight to ten inches long and four inches thick, to 
which the bark is still adhering. It is from this bark 
that the branches spring. The part of the trunk 
which has grown under the earth is reputed to be the 
best, but practically no attention is paid to this point. 
No particular care seems to be required, and they can 
remain without risk^as long as fifteen to twenty days 
in the burning sun of the south. The soil in the 
most important olive districts is light and of a sandy 
reddish tint, due to the presence of oxide of iron, with 
a rocky subsoil. It is poor in appearance, which is 
confirmed by analysis. The earth proves to be 
abundant in potash and deficient in azotic and 
phosphoric acids. Earth of yellowish colour is con¬ 
sidered poor for olive trees. The American Consul 
at Tunis, says that in Sfax, the most important and 
progressive district for olive tree planting, eating 
olives are of two kinds. “ Mellafai,** which is picked 
green for salting, is a round fruit which can attain the 
alze of a Jtmall apricot, and ** nab ” which is oval in 


shape and smaller than the former. These two 
varieties are planted in a small proportion in each 
orchard, the remainder being of the **chemlali” 
kind. The latter is a much smaller fruit grown 
especially for the mill, and grows over the whole of 
North Africa. A variety of the “ nab** of a reddish 
tint is grown in small quantities. Olive trees are 
subject to a tax varying from three-halfpence to 
fourpence-halfpenny each which is not applied until 
the tree is twenty years old. Wild trees grafted are 
free of tax for ten years. Two-thirds of the oil pro¬ 
duced comes from Arab mills, where the processes- 
are most rudimentary. Olives are picked between 
November and February, according to the species 
grown. Branches are struck with Jong poles, or else 
the fruit is picked by scraping the branches with the 
fingers, the latter being provided with some kind of 
claws. The olives are placed in a dark room and 
each layer of olives is covered by a layer of salt. The 
fruit remains in this state for three or four months, 
losing gradually its water, which is allowed to run 
into a reservoir when the small quantities of oil that 
escape are retrieved. Unfortunately, the fermentation 
resulting from these practices gives a lancid flavour 
to the oil which renders it unpalatable to all except 
the natives. The mill is a mere roller turning inside 
a cylindrical basin, animal power only being em¬ 
ployed. The fruit and stone being reduced to a pulp, 
the mixture is spread over some flat pieces of matting, 
round in shape, which are made of esparto grass. 
These are put under a wooden press and a mixture of 
oil and water is extracted. As the oil rises to the 
surface it is pnt into earthern jars. 

COPPER AND BRASS INSTITUTE. 

At a meeting of copper and brass manufacturers,, 
engineers, and others, which was held in Manchester 
on February 13th, 1908 (Mr. W. H. Johnson in 
the chair), it was unanimously resolved to form a 
“ Copper and Brass Institute.** The objects of the 
institute are similar to those of the ** Iron and Steel 
Institute,*’ viz.ist. To afford a means of commu¬ 
nication between members of the trades, in question, 
bearing upon their respective manufactures, excluding 
all questions connected with wages and trade regula¬ 
tion. 2nd. To arrange periodical meetings for the 
purpose of discussing practical and scientific subjects 
relating to the manufacture, working up and use of 
the non-ferrous metals. 

It is not the intention of the founders to limit the 
institute to the copper and brass trades, but to 
include all those connected with the commercially 
important non-ferrous metals and their alloys, as 
lead, zinc, tin, aluminium, nickel, silver, gold, 
platinum, dec., and their alloys. 

A meeting to define the constitution and method 
of procedure of the institute wdl be held in the 
Midland Hotel, Manchester, on Tuesday, .March 
lOth, at 4 p.m., to which all those interested are 
invited. 
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HOME INDUSTRIES. 

Sweated Industries, —The Sweated Industries Bill 
has been read a second timC) and is not unlikely to 
become law before Parliament rises. It is seldom 
that a measure of equal importance, introduced by a 
private member, has met with such little opposition. 
It is supported irrespective of party, and almost 
unanimously, for all admit the extent and seriousness 
of the evil it is intended to combat, and the Bill con¬ 
cerns itself with that section of the community least 
able to protect itself. Nevertheless, it sets up a prin¬ 
ciple new to our law. It proposes a Wages Board 
and a minimum wage. Under it any trades union 
council, or six employers of workmen, would be able 
to petition the Home Secretary for an inquiry into a 
given trade; and, after this inquiry, the Home Secre¬ 
tary might direct that a Wages Board be established. 
This Board would have the power to hx a minimum 
wage for different classes of work, and for different 
districts, according to local conditions; and when once 
its wages was fixed, it would become a penal offence 
for an employer to pay less. The Home Secretary 
(and, therefore, the Government) supported the Bill 
with the very important reservation, that he would 
not pledge himself to the minimum wages proposal. 
He approves the proposed in(]uiries and the Board for 
a select number of the scheduled trades, but wants 
more information as to what the minimum wage 
ought to be. The erils of sweating are not deniable. 
The sweater’s profits are an economic injury to the 
whole community. The miserable drudge who works 
for him comes sooner or later to the rates, and adds to 
the hereditary pauperism that is such a disturbing 
feature of the country’s position. The Wages Boards 
established m Victoria are said to be doing useful 
work, but the experience of a small community like 
Victoria would not necessarily be our own. The 
Home Secretary says the case justifies experiments in 
legislation, and that is the justification for the BiU. 
It is urged by opponents of the Bill that if the em¬ 
ployer is compelled to pay the minimum wage he will 
cease to employ at all, and necessitous people who earn 
little now will then earn nothing at all, or else there will 
be evasions which will reduce the law to a dead letter. 

The Shipping Trade, —It is many years since the 
shipping trade was in such an unfavourable condition 
as it is to-day. Last year was a bad year for ship¬ 
owners, 1908 is likely to be much worse. Last year 
they were helped by the abnormal demand for coal 
from all quarters, by the carriage of material for the 
rebuilding of San Francisco and Valaparaiso, the 
coaling of the American fleet in the Pacific, and the 
carriage of exceptional quantities of wheat from the 
Pacific ports of North America to Europe. Not only 
will shipowners be without these exceptional demands 
this year, they will have to compete with more and 
more foreign tonnages for the ocean trade, whilst the 
coasting trade of China, which used to employ so 
many British steamers, has been captured by the 
Japanese, and the coasting trade of Japan is now 


almost entirely in native hands. On the other hand,, 
if this year shipowners may have cheaper money and 
coal, the relief in respect of the latter charge—nearly 
cne-half of the working expenses of an ordinary cargo- 
steamer—is not likely to be great, and they have to- 
reckon with the new burden due to the Workmen’s 
Compensation Act. It is too soon to say how that 
will affect a ship’s earnings, but in the opinion of 
many experts the item will be a serious one. Freights- 
are so low and expenses so high that it may be thought 
that shipowmers would act prudently in laying up 
their steamers until better times, but this would mean 
wholly unproductive capital and heavy loss in the de¬ 
preciation of machinery and boilers. The truth is 
there are too many ships in the water for the work 
required of them. There must be a reduction of the 
shipbuilding output for a time, but this is a serious 
matter for the shipbuilding and the iron and steel in¬ 
dustries. It is very serious too from the national- 
point of view. It looks as if the owners of the 
merchant tonnage of the country will get little in 
return this year upon their capital, and when it is 
remembered that the cargo carriers represent roughly 
a capital of ;^200,000,000, the seriousness of this state 
of affairs will be apparent. 

Labour Disputes, —The engineers and the ship¬ 
wrights are still in dispute with their employers, but it 
is earnestly to be hoped that the efforts to bring about 
agreement will be successful. Many trades are con¬ 
cerned in the present labour crisis. In the dispute 
with the engineers the employers asked for 5 per cent, 
reduction on piece rates, but afterwards modified their 
demand to a reduction of 2J per cent, on piece rates 
and a corresponding reduction for time rates, but the 
men object to any reduction. I’here are on the north¬ 
east coast 11,500 members of the Amalgamated 
Society of Engineers, 1,500 members of the Steam 
Engine Makers’ Society, and 11,000 machine workers. 
The aggregate number of the men employed in the 
shipyards, engine shops, and ship repairing works, all 
of which are threatened with stoppage, is 83,000- 
There is, however, ground for the expectation that, 
.so far as the dispute in the engineering trade is con¬ 
cerned, it will be settled amicably. 

Railway Electrification, —The London, Brighton 
and South Coast Railway Company expect to com¬ 
plete the electrification of their South London line 
from Victoria to London-bridge this year, and if this- 
forecast is not verified it is certain that the work will 
be completed early in 1909. But although this work 
has revived interest in the problem of railway electri¬ 
fication here, there is no probability of any early 
electrification of the main long-distance railways. 
The position is different with the southern suburban 
railways. P'or the dense traffic in and around large 
cities electrification is a pressing necessity. The rail¬ 
ways have already lost heavily by their failure to 
recognise in time how the greatly increased comfort 
and handiness of the electric trains would attract the 
public. It would have been well for the lailwayr 
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companies concerned if they had spent the money 
wasted in unnecessarily frequent express long distance 
services of elaborate trains in providing electric ser¬ 
vice for suburban traffic. 

Annuity Insurance Business ,—The Royal Ex¬ 
change Insurance Company has decided to do away 
with a curious inconsistency in so far as its own life 
insurance business is concerned. Ordinary policies 
arc issued on selected lives, and if any deviation from 
the recognised standard of life is discovered when the 
pro])osal is submitted, the business is either declined 
or ** rated up,” that is to say, charged an additional 
rate. But in the case of an applicant for an annuity 
no inquiry is made. Obviously, if his health is bad 
so much the better for the company, and it would 
seem only fair that an impaired life should enjoy the 
advantages of a proportionately reduced price for the 
annuity. The Royal Exchange now recognises this 
very plain fact, and proposes to offer special terms 
for annuities payable on invalid lives. It is a con¬ 
cession that will be welcomed by many whose health 
is more or less precarious, and who are deterred by 
that knowledge from paying the ordinary considera¬ 
tion for a benefit which may last only for a very short 
period. 

Irade Unions ,—The report of the Chief Registrar 
•of Friendly Societies on Trades Unions for iqo; 
shows the rapid progress of trade unionism and the 
financial strength of many of the societies. Returns 
were obtained from 645 trade unions with a member¬ 
ship of 1,719,031. This was an increase of 151,512, 
or 9*7 per cent., on 1905. The income in 1906 was 
^^2,709.665, an increase of ;fi52,485, and the ex¬ 
penditure £2,28^,2^0, a decrease of ^^222,794 as 
compared with 1905. In 1886 the membership 
numbered 340,893 ; in 1906 it had increased to 
i» 7J9.03I ; in i88b the income was ^^671,058; in 
1906 it had increased to 2,709,665 ; in 1886 the 
funds amounted to ;£’565,255 ; in 1906 they had 
increased to 5,864,342. The Amalgamated Society 
of Engineers, who are concerned in the north-east 
coast dispute, beads the list with funds amounting to 
729,075. Its membership numbers 104,871; its 
income last year was 400,700, and its expenditure 
/ 313 . 084 - 

Ttte Wages of Railway Servants ,—A very in¬ 
teresting and valuable report upon the wages of rail¬ 
way servants has just been published by the Amal¬ 
gamated Society of Railway Servants. It shows 
‘that a very large proportion of employees of the grades 
included receive wages ranging from 17s. to 27s. a 
week. More of the men get 21s. a week than any 
other wage. Of the men employed in the United 
Kingdom 38 8 per cent, get 20s. and under, 49 8 per 
•cent, earn from 21s. to 30j. a week, and 11 4 per 
cent, earn 30s. and over per week. 3,200 employees 
^t under 10s. per week, and 40, 50s. The average 
enrages of the men is 23s. ud. per week, and of boys 
418 . 9d. There is considerable variation in the rates 
Ipifid by the chief companies. 


NOTES ON BOOKS- 


Description of a Tonal Method of Nota¬ 
tion, and a Special Alternate Note Keyboard 

in connection with the same. By P. Crawford 

Barlow, B.A., M.Inst.C.E. 

It is universally admitted that, from the strictly 
scientific standpoint, the ordinary staff-notation of 
music is by no means flawless; and, from the seven¬ 
teenth century downwards, many and various reforms 
have been advocated—a few of which, such as the 
Tonic .Sol-fa system, have proved of value as 
temporary stepping-stones in elementary teaching, 
though the problem remains whether what after all 
is the one and only key to the whole literature of 
past and present music can ever be replaced by 
anything else, however theoretically superior. Mr. 
Crawford Barlow’s method is, as he says, especially 
applicable to students of the Tonic Sol-fa, and is, in 
essentials, designed on the same lines, the prominent 
indication of the relationship of each note to the 
Tonic of the key being the main underlying feature. 
Recognising that the staff in some form is practically 
necessary, at any rate for instrumental music, Mr. 
Barlow retains the familiar conception of lines and 
spaces. His staff, however, consists only of four 
lines, divided by somewhat wide intervals, in which 
there are “intermediate invisible lines,” visible only 
when notes occur on them as ledger lines. Every 
semitone is represented in the notation, and con¬ 
sequently the different degrees of the scale and the 
various intervals are at once clear to the eye, and the 
intellectual grasp of certain fundamental harmonic 
conceptions is facilitated. 

The special keyboard, devised for use with this re¬ 
formed notation, consists of alternate white and red 
notes, the latter being shorter and raised. The back 
part of such notes as correspond to the black notes on 
the ordinary keyboard is coloured black, and in the 
two cases in each octave, where black and led corre¬ 
spond, the red notes are slightly longer than the 
others of that colour (perhaps Mr. Barlow hardly 
realises the technical complexity caused by the exist¬ 
ence of three distinct “ striking distances ” for the 
fingers in rapid playing). It will, of course, not be 
necessary to write the notation in any special key; 
but the lines (visible and invisible) will be numbered so 
, ^at the position of the notes on the staff will show 
their relationship to the Tonic, and at the commence- 
ipent of each staff there will be a letter giving the key 
(large if major, small if minor), and an “ indicator 
. consisting of two vertical rows of small circles, one on 
the lines and one in the spaces, to show which will be 
the lines and spaces utilised in writing the degrees of 
the scale* Accidentals will be represented by small 
distinctive marks; modulation by a new “ indicator ” 
if more than transient, or, if considerably prolonged, 
hyjBL new key-letter as well. (In this respect—and 
the same difficulty confronts Tonic Sol*fa, and indeed 
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all Tonal systems—a great deal of modern music, 
where key‘methods aie flexible to the point of Nirtual 
non*existence, might prove very hard to .express with 
adequate clearness.) Right and left-hand staves will, 
of course, be the same, and a familiar initial crux will 
be thus removed. 

In the absence of the special, the notation can be 
adajited to the ordinary keyboard without any sacri¬ 
fice of the main features ; but it will naturally not be 
possible for the mere position of the notes on the staff to 
indicate by itself the Tonic relationship except in the 
key of C, nor will the performer be able to play m 
any key from the same rotation. Otherwise the 
theoretical advantages remain unimpaired. 

IlANOJiotiK OK Photo - Kngkaving. By N. .S. 

Amstutz. Thiid Edition. Chicago : Inland 

Printer Co. 1907. 

This }>ook is founded on the previous manual on 
the same subject by Mr. If. Jenkins, first published 
about ten yeais ago It deals very fully with all the 
vaiious processes ot j)hoto-tyj)Ograjihy, including the 
three-colour piocess. Intaglio methods (photogra- 
vuie) do not ajipear to be include<l, and for that 
reason the very comprehensive title adopted may 
appear, at all events to English readers, a little 
misleading. 

Eveiy dcpaitment of a modem factory for the 
production of printing blocks is fully treated, and 
every stage of the process by uhich a drawing 01 a 
photogiaph fiom natuio is cm\erted into a block 
may be followed. The camera, with its various 
screens, miirors, reversing devices, stops, stands, and 
adjustments; methods of lighting—natuial and aiti- 
ficial; development and tiealment of the negative; 
printing the plate, etching it, iinishing, mounting, 
and jnoving it; all these and many of the other 
details of what is now a large and complicated 
commercial business, leceive full attention. Copious 
information is given about apjiaratus, instiuments, 
mechanisms, mateiials, and methods. The book is 
througliout fully illustrated. 


GENERAL NOTES. 

Fiji. —Sir Everard im Thurn’s report on Fiji (Cd. 
3729-12), gives some noteworthy figures respecting 
the growth of indentured imigration. In 1901 the 
total number of Indians in Fiji was 17,105, in iqof* it 
had increased to 28,540. During 1906 2,520 immigrants 
were introduced from Calcutta and Madras, and 321 
were repatriated. The average cost of introduction 
for the past five years isj^ 15 10s. 6d. Indian immigrants 
come to the colony for a term of ten years, the first 
five of which is under indenture. At the end of ten 
years the immigrant is entitled, with his wife and 
family, to a free passage to India at the expen.se of 
the general revenue. These conditions are identical 
with those ruling in British Guiana, where, by the way. 
Sir Everard im Thum was a magistrate for a number 


of years. At present the three staple exports of Fiji 
—sugar, copra, and green fruit (chiefly bananas)— 
leprescnt 98 per ceut. of the total export trade of the 
colony. Such minor products as cocoa, rubber, fibres, 
&c., can be successfully grown, and there is room for 
considerable increase in their cultivation. One of the 
obstacles to the rapid development of the colony is the 
lack of means of communication. Beyond the imme¬ 
diate vicinity of the municipal boundaries of Suva and 
Levuka there are few roads fit for wheeled traffic, but 
bridle tracks exist everywhere. The principal means 
of communication is by water. Communication 
between the islands is maintained by three steamers 
and a fleet of 162 sailing vessels, of which 91 are 
owned by natives. 

MEETINGS OF THE SOCIETY. 

Ordinary Meetings. 

Wednesday evenings, at 8 o’clock :— 

March 4. — “ Modern Dairy Practice.” By 
Loudon M. Douglas. Jam is Cantlie, M.A., 
M.B., F.R.C.S., will preside. 

March ii.—“The Use of Reinforced Concrete 
in FIngineering and Architectural Construction in 
America.” By Ernest R. MAnHEWS, F.R.S.E, 
March 18.—“Impressionist Painting : its Genesis 
and Development.” By Wynkord Dewhurst 
The Eari of Plymouth, C.B., will preside. 

March 25.—“ Recent Improvements in Decora¬ 
tors’ Mateiials.” By A. S. Jennings. 

April j.— 

April 8 .— “ Technical Education in America.” 
By Sir William H. Pree( e, K.C.B., PMi.S. 

April 29. —“Modem Roumania.” ByALhRED 
Stead, Consul-General for Roumania." Sir Percy 
Sanderson, K.C.M.G., will preside. 

Indian Sec n on. 

Thursday afternoons, at 4.30 o’clock :— 
March 12. —“ Progress of Native States during 
the past Forty Years.” By Sir David W. K. Barr, 
K.C.S.I., Member of the Council of India. The 
Right Hon. Lord Cur/on of Kedlf.ston, 
G.C.S.I., G.C.I.E., will preside 
April 30.— “ Reminiscences of Indian Life.” By 
the Right Hon. Lord Lamington, G.C.M.G., 
G.C.I.E., late Governor of Bombay. 

May 21.—“The United Provinces of Agra and 
Oudh.” By Sir James John Digges La Touche, 
K.C.S.I., Member of the Council of India and late 
Lieutenant-Governor of the United Provinces. 


Colonial Section. 

Tuesday afternoons, at 4.30 o’clock :— 
March 24.—“The Mineral Resources of Western 
Australia.” By the Hon. C. H. Rason, Agent- 
General for Western Australia, 

April 7,—“The Imperial Problem of Asiatic 
Immigration.” By Richard Jkbb. 
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Applied Art Section. 

Tuesday evenings, at 8 o’clock :— 

March 31.—“Enamel Portraits.” By Cyril 
Davenport, F.S.A. Sir Hubert von Herkomrr, 
C.V.O., R.A., will preside. 

April 28.—“ Lace as a Modem Industry.” By 
MissIsEMONGER. Alan S. Cole, C.B., will preside. 
May 26.— 

Cantor Lectures. 

Monday evenings, at 8 o’clock :— 

Professor Vivian B. Lewes, “ Fuel and 

its Future.” Four Lectures. 

Lecture 1.—March q.— -The formation of fuel 
—The storage of energy during the growth of vege¬ 
tation—The formation of cellulose, and its conversion 
into wood, peat and coal—Natural liquid and gaseous 
fuels. 

Lecture II.— March 16.—The fuel supplies of 
the world—The uses of fuel and the past demand— 
The existing supplies and the future—The necessity 
for immediate economy, and the lines on which it is 
possible—The calorific value of our fuels, and the 
amount utilised in practice—Fitting fuel to the work 
it has to do. 

Lecture III.— March 23,—The smoke problem 
—Bituminous coal unfitted for any coal purpose— 
—Smokeless fuels—The question of high venui, low 
temperature carbonisation in the manufacture of illu¬ 
minating gas—The gas industry and it«! work in the 
future. 

Lecture IV.— March 30.—The internal com¬ 
bustion engine v^^rsus steam—Gaseous luel and 
power production—The utilisation of peat—The 
regeneration of Sun eneigy when our present fuel 
supplies are exhausted—Alcohol as a fuel, and its 
possibilities. 

William Burton, F.C.S., “The Nature 
and Structure of the Porcelains.” Three 
Lectures. 

May 4, 11, 18. 

Shaw Lectures on Industrial Hygiene. 
Tuesday and Friday evenings, at 8 o’clock :— 
March 17 (Tuesday).—“ Child Workers and 
Wage Earners.” By Miss Nettie Adler, Hon. 
Secretary to the Committee on Wage Earning 
Children. 

May 15 (Friday).—“ The Dangers of Coal Dust 
and their Prevention.” By W. E. Garforth, 
President of the Colliery Proprietors’ Association of 
Great Britain. 


Howard Lectures. 

Thursday evenings, at 8 o’clock;— 

,, H. S. Hele-Shaw, F.R.S., “ The 

"Navigation of the Air.” Three Lectures. 
March 19, 26, April 2. 


MEETINGS FOR THE ENSUING WEEK. 

Monday, March 2 Royal Institution, Albemarle-street, 
W., 5 p.m. General Monthly Meeting, 

Engineers, m the Theatre of the United Service 
Institution, Whitehall, S.W., ;§ p.m. Mr. A. J. 
Metcalfe, “The Treatment and Formation of 
Roads “ 

Medical, it , Chandos-street, W., 8.} p.m. 

Victoria Institute, 8, Adelphi-terracc, W.C., 4} p.m. 
Professor Edward Hull, “The Atlantic Islands, 
and Onpriii of their Fauna ’’ 

Entomological, 11, Chandos-street, W., 8 p ra. 
Chemual Industry, Clieinu al Society’s Rooms, Bur- 
hnffton-house, W., 8 p.m. 

Torsday. Al VRCH j Royal Institution, Albemarle-street, 
W., \ p.m. Prof. W. Stirling, “Membranes 
their Structure, Uses, and I’rodiicts (Lecture IV.) 
Alpine Club, 2j. Savile-row. W., 84 p m 
Civil Engineers, 25, Great George-street S W., 8 
p.m. Discussion to be re-opened by Lieut.-Col. 
H. A \ orke, on Mr William Barclay Parsons 
paper, ‘ The New York Rapid-Transit Subway.” 
Zoological, 3, Hanover-squ.ire, W., 8^ p.ni. 

Civil and Meihanwal Engin«‘ors, Caxton-hall, 
Westminster, S.W., 8 p.m. Mr A. S. E Ackcr- 
tnann, “Notes on Engineering Works m Austria 
and Bosnia ’* 

Wednesday, Mskih } ROYAl SOCIEIV OK ARTS, 
Tohn-street, Adelphi, W.C , 8 p.m .Mi. L M 
Douglas. “ Modern Daity IV.ictue ” 

(xeologu al, Burlington-house, W , 8 p.m. 

Royal Arch.i'ologital Institute, 20, Hanover-square, 
li Air Albert Hartshorni’. “ Holdenby 

Manor, Chun h and House ” 

Ihursd^y, AIari h s Royal, liurlington-house. W., p m. 
Antiquaries, Burlington-house, W., 81 p ni 
Linnean, Biirlington-housi*, AV,, 8 p ni 1 Professor 
I E. Weiss, “ 1 he Moiphology of m 

comparison with rei onl Lycopodi.u eae.” 2 Mr. 
Alexander Patient e, “ / ru hotm, onirs albuius 
and 7 ' Snr\t ” 

Chemit al, Jiurhngton-house, W., 8] p.m i. Messrs. 

H Hartley and N. P. Campbell, “ The Solubility 
of Iodine in Water ” 2 Miss C. de Ik Evans, 

' Traces of a new Tin-group Element in 
Thonanitc ” 

Royal Institution, Albemarle-stnsn, W'., i p.m. 
Piof. .Sir John Rhys, “ Erirly British History and 
Epigraph} ” (Letturel.) 

Electric al Engineers, 25, Great George - street, 
bW.. 8 p.m. Prof. A Sthwart/ and Mr. 
NV. n. James, “ Fuse Phenomena.” 

Friday, March 0 Royal Institution, Albemarle-street, W., 

9 p.m. Prof. John Milne, “ Recent Earthquakes.” 
Civil Engineers, 25, Great George-street, S.W., 

8 p.m (Students’ Meeting.) i. Mr. R. V. Morris, 

“ Surveying on Thunder Bay Branch of the Grand 
Trunk Pacific Railway, Canada.” 2 Mr. William 
Graham, “ British Practice in Railway Surveying.’^ 

3 Mr. W. C. Crawford, “Railway Surveying m 
Great Britain.” 

Art Workers’Guild, ChfFord’.s Inn-hall, Fleet-street. 
E.C., 8 p.m. 

Architectural Association, 18, Tufton-street, S.W., 
p.m. Mr. P. L. Forbes, “Water Colour Draw¬ 
ing and Architecture.” 

Geologists’ Association, University College, W.C., 

8 pm. 

Philological, University College, W.C., 8 p.m. 
Quekett Microscopical Club, ao, Hanover-square. 
W.C., 8 p.m. 

Saturday, March 7 ..Royal Institution, Albemarle - street, 
W., 3 p.m. Professor J. J. Thomson, “ Electric 
Discharges through Gases.” (Lecttre I.) 
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NOTICES. 


NEXT WEEK. 

Monday, March 9,8 p.m. (Cantor Lecture.) 
Professor Vivian B. Lewes, Fuel and its 
Future.” (T^ecture 1 .) 

Wednesday, March i;, 8 p tn. (Ordinary 
Meeting.) Ernest R. Matthews, ‘'The 
I’se of Reinforced Concrete in Engineering 
and Architectural Construction in America.” 

Thursday, March 12, 4.30 p.m. (Indian 
Section.) Sir David W. Keith Barr, 
K.C.S.I., “ Progress in the Native States of 
India during the Past Forty Years.” 

Further details of the Society’s meetings will 
be found at the end of this number. 


PRESENTATION OF THE ALBERT 
MEDAL TO LORD CROMER. 

The Council of the Royal Society of Arts 
attended at Marlborough House on Tuesday, 
the 3rd inst., when His Royal Highness the 
Prince of Wales, President of the Society, 
presented its Albert Medal to the Earl of 
Cromer, O.M., G.C.B., G.C.M.G., K.C.S.I., 
” In recognition of his pre-eminent public 
services in Egypt, where he has imparted 
security to the relations of this country with 
the East, has established justice, restored 
order and prosperity, and by the initiation of 
great works, has opened up new fields for 
enterprise.” 

The members of the Council present were: 
—Sir Steuart Colvin Bay ley, K.C.S.I. (Chair¬ 
man), Lord Blyth, Sir William Bousfield, 
LL.D., Major-General Sh: Owen Tudor Burne, 
G.C.LE., K.C.S.L, Sir William Crookes, 
D.Sc., F.R.S., Henry Hardinge Cunynghame, 
C.B., Francis Elgar, LL.D., F.R.S., Hon. 
Sir Charles W. Fremantle, K.C.B., Henry 
Graham Harris, Sir Charles Augustus Hart¬ 
ley, K.C.M.G., Colonel H. C. L, Holden, 


R.A., F.R.S., Sir John Cameron Lamb, C.B., 
C.M.G., Sir William Lee Warner, K.C.S.I., 
Sir Philip Magnus, M.P., Sir William Preece, 
K.C.B., F.R.S., Sir Boverton Redwood, D.Sc., 
Sir Owen Roberts, D.C.L., Alexander Siemens, 
Carmichael Thomas, Professor John Millar 
Thomson, I.L.D., F.R.S., Sir William Hood 
Treacher, K.C.M.G., with Sir Henry Trueman 
Wood, M.A. (Secretary), and Henry B. 
Wheatley (Assistant Secretary). 


SHAW LECTURES. 

On Friday evening, February 28th, Dr, John 
Scorr Haldane, F.R.S., delivered the fourth 
Shaw^ Lexture on “ The Removal of Dust and 
Fumes in Factories.” 

The lecture will be published in a future 
number of the JournaL 


THE ALBERT MEDAL. 

The Council will proceed to consider the 
award of the Albert Medal of the Royal 
Society of Arts for 1908 early in May next, 
and they, therefore, invite members of the 
Society to forward to the Secretary, on or 
before Saturday the 4th April, the names of 
such men of high distinction as they may think 
worthy of this honour. The medal w'as struck 
to reward ” distinguished merit in promoting 
Arts, Manufactures, and Commerce,” and has 
been awarded as follows in previous years :— 

In 1864, to Sii Rowland Hill, K.C.B., F.R.S,, 
“ for his great services to Arts, Manufactures, and 
Comraeice, in the creation of the penny postage, and 
for his other reforms in the postal system of this 
country, the benefits of which have, however, not 
been confined to this countrj^ but have extended over 
the civilised world.” 

In 1865, to his Imperial Majesty, Napoleon III., 
“ for distinguished merit in promoting, in many w'ays, 
by his personal exertions, the international progress 
of Arts, Manufactures, and Commerce, the proofs of 
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which are afforded by his judicious patronage of Art, 
his enlightened commercial policy, and especially by 
the abolition of passports in favour of British sub¬ 
jects.** 

In 1866, to Michael Faraday, D.C.L., F.R.S., 
** for discoveries in electricity, magnetism, and 
chemistry, which, in their relation to the industries 
of the world, have so largely promoted Arts, Manu¬ 
factures, and Commerce.’* 

In 1867, to Mr. (afterwards Sir) W. Fothergill 
Cooke and Professor (afterwards Sir) Charles Wheat¬ 
stone, F.R.S., “in recognition of their joint labours 
in establishing the first electric telegraph.** 

In 1868, to Mr. (afterwards Sir) Joseph Whitworth, 
LL.D., F.R.S., “ for the invention and manufacture 
of instruments of measurement and uniform standards 
by which the production of machinery has been 
brought to a state of perfection hitherto unap¬ 
proached, to the great ad\ ancemcnt of Arts, Manu¬ 
factures and Commerce.** 

In 1869, to Baron Justus von Liebig, Associate of 
the Institute of France, For. Memb. R.S., Chevalier 
of the Legion of Honour, &c., “ for his numerous 
valuable researches and writings, which have con¬ 
tributed most importantly to the development of 
food economy and agriculture, to the advancement 
of chemical science, and to the benefits derived from 
that science by Arts, Manufactures, and Commerce.** 
In 1870, to Vicomte Ferdinand de Lesseps, 
Member of the Institute of France, Hon. G.C.S.I., 
** for services rendered to Arts, Manufactures, and 
Commerce, by the realisation of the Suez Canal.** 

In 1871, to Mr. (afterwards Sir) Henry Cole, 
K.C.B., “for his important services in promoting 
Arts, Manufactures, and Commerce, especially in 
aiding the establishment and development of Inter¬ 
national Exhibitions, the Department of Science and 
Art, and the South Kensington Museum.** 

In 1872, to Mr. (afterwards .Sir) Henry Bessemer, 
F.R.S., “for the eminent services rendered by him 
to Arts, Manufactures, and Commerce, in developing 
the manufacture of steel.** 

In 1873, to Michel Eugene Chevreul, For. Memb. 
R.S., Member of the Institute of France, “ for his 
chemical researches, especially in reference to saponi¬ 
fication, dyeing, agriculture, and natural history, which 
for more than half a century have exercised a wide 
influence on the industrial arts of the world.** 

In 1874, to Mr. (afterwards Sir) C. W. Siemens, 
D.C.L., F.R.S., “for his researches in connection 
with the laws of heat, and the practical applications 
of them to furnaces used in the Arts; and for his 
improvements in the manufacture of iron ,* and gener¬ 
ally for the services rendered by him in connection 
with economisation of fuel in its various applications 
to Manufactures and the Arts.** 

In 1875, to Michel Chevalier, “ the distinguished 
Fren<;h statesman, who, by his waitings and persistent 
exertions, extending over many years, has rendered 
essential services in promoting Arts, Manufactures, 
^and Commerce.** 


In 1876, to Sir George B. Aiiy, K.C.B., F.R.S., 
Astronomer Royal, “ for eminent ser\ices rendered 
to Commerce by his researches in nautical astronomy 
and in magnetism, and by his improvements in the 
application of the mariner’s compass to the navigation 
of iron ships.” 

In 1877, to Jean Baptiste Dumas, For. Memb. R.S., 
Member of the Institute of France, “ the distinguished 
chemist, whose researches have exercised a very 
material influence on the advancement of the 
Industrial Arts.” 

In 1878, to Sir Wm. G. Armstrong (afterwaids Lord 
Armstrong), C.B., D.C.L., F.R.S., “ because of his 
distinction as an engineer and as a scientific man, 
and because by the development of the transmission 
of power—^hydraulically—due to his constant efforts, 
extending over many years, the manufactures of this 
country have been greatly aided, and mechanical 
power beneficially substituted for most laborious and 
injurious labour.” 

In 1879, to Sir William Thomson (afterwards Lord 
Kelvin), O.M., LL.D., D.C.L., F.R.S., “on account 
of the signal service rendered to Arts, Manufactures, 
and Commerce, by his electrical researches, especially 
with reference to the transmission of telegraphic 
messages over ocean cables.” 

In 1880, to James Prescott Joule, LL.D.. D.C.L., 
F.R.S., “ for having established, after most laborious 
research, the true relation between heat, electricity, 
and mechanical work, thus affording to the engineer 
a sure guide in the application of science to industrial 
pursuits.” 

In 1881, to August Wilhelm Hofmann, M.D,, 
LL.D., F.R.S., Professor of Chemistry in the 
University ot Berlin, “ for eminent sei-vices rendered 
to the Industrial Arts by his investigations in organic 
chemistry, and for his successful labour in promoting 
the cultivation of chemical education and research in 
England.” 

In 1882, to Louis Pasteur, Member of the Institute 
of France, For. Memb. R.S., “for his researches in 
connection with fermentation, the pre&er\'ation of 
wines, and the propagation of zymotic diseases in 
silkworms and domestic animals, whereby the arts 
of wine-making, silk production, and agriculture 
have been greatly benefited.” 

In 1883, to Sir Joseph Dalton Hooker, K.C.S.I., 
C.B., M.D., D.C.L., LL.D., F.R.S., “for the 
eminent services which, as a botanist and scientific 
traveller, and as Director of the National Botanical 
Department, he has rendered to the Arts, Manufac¬ 
tures, and Commerce by promoting an accurate know¬ 
ledge of the floras and economic vegetable products 
of our several colonies and dependencies of the 
Empire.” 

In 1884, to Captain James Buchanan Eads, “ the 
distinguished American engineer, whose works have 
been of such great service in improving the water 
communications of North America, and have thereby 
rendered valuable aid to the commerce of the world,” 

In 1885, to Mr, (afterwards Sir) Henry Doulton, 
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in recognition of the impulse given by him to the 
production of artistic pottery in this country.” 

In 1886, to Samuel Cunliffe Lister (afterwards Lord 
Masham), ” for the services he has rendered to the 
textile industries, especially by the substitution of 
mechanical wool combing for hand combing, and ])y 
the introduction and development of a new industiy 
—the utilisation of waste silk.” 

In 1887, to Her Majesty Queen Victoria, ”in 
commemoration of the progress of Arts, ^lanufactures, 
and Commerce throughout the Empire during the 
fifty years of her reign.” 

In 1888, to Professor Heimann Louis Helmholtz, 
For. Memb. R.S., “in recognition of the value of 
his researches in various branches of science and of 
their practical results upon music, painting, and the 
useful arts.” 

In 1889, to John Percy, LL.D., F.R.S., “ foi his 
achievements in promoting the Arts, Manufactuies, 
and Commerce, through the world-wide influence 
which his researches and writings have had upon the 
progress of the science and practice of metallurgy.” 

In 1890, to Dr. (aftemvards Sir) William Henry 
Perkin, F.R.S., “ for his discoNcry ot the method of 
obtaining colounng matter from coal tar, a disco\eiy 
which led to the establishment of a new and im- 
])ortant industry, and to the utilisation of large 
quantities of a j)re\iously woithless material.” 

In 1891, to Sir Fiederick Abel, Bart., G.C.V.O., 
K.C.B.,D.C.L.,D.Sc., PMi.S., “in recognition of the 
manner in lAlncli he has jiromoted seveial important 
classes of the Arts and Manufactuies, by the appli 
catiou of Chemical Science, and especially by his 
lesearches in the manufactuie of iion and of steel; 
and also in acknowledgment of the great services 
he has lemlcred to the .State m the provisum of 
dmpro^cd war material, and as ("hemist to the War 
Department.” 

In 1892, to Thomas Alva Edison, “in recognition 
of the meiits of his numerous and valuable in%entions, 
especially his impioNcments in telegiaphy, in tele¬ 
phony, and III electric lighting, and for his discoNcry 
of a means of reproducing vocal sounds by the phono¬ 
graph.” 

In 1893, .Sir John Bennet Lawes, Bart., P'.R.S., 
and Sir Heiuy Gilbeit, Ph.D., F.R.S., “for their 
joint services to scientific agriculture, and notably for 
the researches which, throughout a period of fifty 
years, ha\e been carried on by them at the Experi¬ 
mental Farm, Rothamsted.” 

In 1894, Sir Joseph (now Lord) Lister, F.R..S., 
“ for the discovery and establishment of the antiseptic 
method of treating wounds and injuries by which not 
only has the art of surgery been greatly promoted, 
and human life saved in all parts of the world, but 
extensive industries have been created for the supply 
of materials required for carrying the treatment into 
effect.” 

In 1895, Sir Isaac Lowthian Bell, Bart., F.R.S., 
“ in recognition of the services he has rendered to 
Arts, Manufactures, and Commerce by his metal¬ 


lurgical researches and the resulting development of 
the iron and steel industries.” 

In 1896, to Prof. David Edward Hughes, F.R.S., 
“ in recognition of the services he has rendered to 
Arts, Manufactures, and Commerce, by his numerous 
inventions in electricity and magnetism, especially 
the printing telegraph and the microphone.” 

In 1897, to George James Symons, F.R.S., “for 
the services he has rendered to the United Kingdom 
by affording to engineers engaged in the water 
supply and the sewage of towns a trustworthy basis 
for their work, by establishing and carrying on 
during nearly forty years systematic observations 
(now at over 3,000 stations) of the rainfall of the 
British Isles, and by recording, tabulating, and 
graphically indicating the results of these observa¬ 
tions in the annual volumes published by himself.” 

In 1898, to Professor Robert Wilhelm Bunsen, 
M.D., For. Memb. K.S., “in recognition of his 
numerous and most valuable applications of Chemistry 
and Physics to the Arts and to Manufactures.” 

In 1899, to Sir William Crookes, F.R.S., “for 
his extensive and laborious researches in chemistry 
and in physics; researches which have, in many in¬ 
stances, de\ eloped into useful practical applications in 
the Arts and Manufactures.” 

In 1900, to Henry Wilde, F.R.S., “for the dis¬ 
covery and practical demonstration of the indefinite 
increase of the magnetic and electric forces from 
quantities indefinitely small, a discovery now used in 
all dynamo machines; and for its application to the 
production of the electric search-light, and to the 
electro-deposition of metals from their solutions.” 

In 1901, to His Majesty the King, “in 
recognition of the aid rendered by His Majesty to 
Arts,, Manufactures, and Commerce during thirty- 
eight years’ Presidency oi the Society of Arts, by 
undertaking the direction of important exhibitions 
in this country and the executive control of British 
representation at International Exhibitions abroad, 
and also by many other services to the cause of 
British Industry.” 

In 1902, to Professor Alexander Graham Bell, “ for 
his invention of the Telephone,” 

In 1903, to SirCharles Augustus Hartley, K.C.M.G., 
“in recognition of his seivices, extending over 44 
years, as Engineer to the International Commission 
of the Danube, which have resulted in the opening up 
of the navigation of that river to ships of all nations, 
and of his similar services, extending over 20 years, 
as British Commissioner on the International Tech¬ 
nical Commivssion of the Suez Canal.” 

In 1904, to Walter Crane, “ in recognition of the 
services he has rendered to Art and Industry by 
awakening popular interest in Decorative Art and 
Craftsmtinship, and by promoting the recognition of 
English Art in the form most material to the com- 
merpial prosperity of the country.” 

In 1905, to Lord Rayleigh, O.M., D.C.L., Sc.D., 
F.R,S., “in recognition of the'influence '.^hich his 
researches directed to the increase of scientific know- 
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ledge, have had upon industrial progress by facilitating 
amongst other scientific applications, the provision of 
accurate electrical standards, the production of im¬ 
proved lenses, and the development of apparatus for 
Sound Signalling at Sea.” 

In 1906, to Sir Joseph Wilson Swan, M.A., D.Sc., 

F. R.S., “ for the important part he took in the in¬ 
vention of the incandescent electric lamp, and for his 
invention of the carbon process of photographic 
printing.” 

In 1907, to the Earl of Cromer, O.M., G.C.B., 

G. C.M.G., K.C.S.I., “in recognition of his pre¬ 
eminent public services in Egypt, where he has imparted 
security to the relations of this country with the East, 
has established justice, restored order and prosperity, 
and by the initiation of great works has opened up 
new fields for enterprise.” 

PROCEEDINGS OF THE SOCIETY- 

APPLIED ART SECTION. 

Tuesday afternoon, February i8th ; Wali’ER 
Crane, R.W.S., in the chair. 

The paper read was— 

BANNERS IN PAGEANTRY. 
By George W. Eve. « 

The importance of banners and flags to 
scenes of pageantry is sufficiently obvious. 
Their strong colour value, their constant 
movement and their significance as symbo¬ 
lism, combine to produce a strikingly viva¬ 
cious and interesting effect. The necessity 
for historical accuracy in the details of scenic 
representations is so well recognised, that I 
hope no apology will be required for a few 
notes on a subject that is also capable of con¬ 
siderable expansion. 

Banners, to use the word in its widest 
sense, are especially associated with the con¬ 
ditions of media 3 val and subsequent times; 
for although in the ensigns of antiquity, flying 
drapery was sometimes added to the modelled 
device which formed the essential part of the 
ensign, such drapery was, in most cases, a 
mere subsidiary embellishment. The military 
ensigns of the Assyrians, of the Egyptians, 
and of the Romans, were alike in being solid 
objects carried on staves ; those of the 
Romans being, of course, of most impor¬ 
tance to pageantry in England. To some 
of these was added a pendant scarf or a 
square piece of drapery hanging from a 
tranjsverse bar beneath the principal emblem, 
as it beneath the cross and the sacred 


monogram of the banner of Constantine, in 
the fourth century. In northern Europe the 
drapery decorated with symbolic devices was 
itself the ensign from a very early period. 
Among those soonest to acquire a more stable 
heraldic character being the eagle of the 
Emperor, and in a lesser degree the raven 
banner of the Danes. Like other devices of 
an heraldic nature, banners and flags were 
more or less fanciful for a considerable period 
until at last they had a special character and 
became regularised in common with other 
heraldic bearings in the twelfth and thirteenth 
centuries. They naturally followed the same 
course of evolution as the armorial shields, 
being at first charged with badges whose use 
was more or less fixed according to circum¬ 
stances, sometimes acquiring a character of 
permanence to finally develop into the regular 
arms. 

At the time of the Conquest the principal 
banners were such asVere expressly intended 
to further the business in hand, and such was 
the banner of William of Normandy, which was 
consecrated by his brother Odo, the Bishop, 
and is represented in the Conqueror’s hand in 
the Bayeux tapestry. As there shown it is not 
a banner at all as we understand the word, but 
is a lance pennon of four points, nevertheless 
it has a certain squareness due to a sort of 
square border which encloses the cross. Indeed 
there is nothing in the whole of that historic 
embroidery to indicate that anything more than 
lance pennons of various shapes were in use at 
the time, although there can be little doubt 
that more important flags must have existed. 
Probably the conditions of shape and size of 
the embroidery influenced the design in this 
way. The only device that is larger than the 
lance pennons is what may be intended for 
another representation of the sacred banner. It 
appears in the shape of a solid square fixed to 
the masthead of William’s ship. It has a 
border and cross like those on the pennon, and 
is surmounted by another and smaller cross 
raised on a mound. No representation exists 
of the banner of King Harold, but it is said to 
have borne the figure of a man fighting. 

Down to a late period of the twelfth century, 
therefore, we shall not find many authentic 
personal heraldic bearings in the pageantry 
of war or of peace. Even after the regular 
development of heraldry into a system, the 
non-armorial banners were of occasional use, 
and as late as 1567 a pictorial banner was 
with the army of the confederated lords to 
whom Mary Queen of Scots surrendered at 
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Carbery Hill, on which appeared a man lying 
dead on the ground, and with the motto. 
Judge and avenge my cause, O Lord In 
obvious allusion to the murdered Darnley. 

In the regular arrangement of the heraldic 
system banners naturally became subject to 
rules which governed their size and shape and 
bearings in relation to the rights and rank of 
their bearers. The principal forms arc the 
pennon, the standard, and the banner, and of 
these the last is of most importance. In 
shape it was always rectangular, though the 
proportions of height to width—or of hoist to 
fly, as it is called in naval language—varied 
considerably. In the earlier examples, from 

Fig. I.* 



the thirteenth to the fifteenth centuries, banners 
were usually very high in proportion to their 
width, in many instances being twice as high 
as they were wide, but by the end of the 
fifteenth century they had become more nearly 
square. A quaint figure from an early four¬ 
teenth century MS. shows the shape of a 
banner at that time (Fig. i). 

But whatever the usual proportion may have 
been at a given period, the early designer 
treated his banner with the same common- 
sense regard for practical conditions that 
characterised his dealings with other heraldic 
subjects, and did not hesitate even to reverse 
the proportion to suit a special need. An in¬ 
stance of such reversal occurs in a fifteenth 
century MS. of Froissart’s Chronicles, where a 
St. George requiring a long horizontal space 
in which to slay the dragon in front of him, 
has the banner lengthened from staff to fly in 
the proportion of about 3 to 2. 

• These blocks are kindly lent by the Proprietors of the 
Dat’iy Graphic, 


Such instances were, however, exceptional, 
and the general shape of banners at the 
period I have indicated was that of a parallelo¬ 
gram with its long side to the staff, a very 
suitable shape for bearings that had been 
originally designed to fill a shield-space. 

Technically speaking, a banner is defihed 
as a rectangular flag bearing the arms over 
its whole surface as a shield does, though 
the last condition is not without exceptions. 
For banners sometimes bore badges and 
other fanciful devices as, for instance, those 
charged with a dragon (of Cadwallader), and 
a dun cow (of Warwick), that Henry VII. 
gave to St. Paul’s Cathedral, the banners that 
had been at the victory of Bosworth. It may 
well be, however, that these were really 
standards loosely described. 

In foreign pageantry, banners were fre¬ 
quently decorated with complete armorials, 
including human figures which support banners 
within the banner, in addition to the shields of 
arms, crests, crowns, and other accessory 
insignia. 

To have a banner was the privilege of 
barons and of those of higher rank, and in 
addition knights who had especially distin¬ 
guished themselves w'ere given the much 
coveted privilege and thus became knights 
banneret. 

The method of creation was for the prince 
to take the knight’s pennon, and, by tearing off 
the forked ends, make it square. This w^as 
done on the actual field of battle and under 
the Royal banner displayed, a ceremony full 
of chivalrous significance. 

The forked shape of a knight’s pennon has 
been mentioned, and it was in fact little more 
than a lance flag of considerable size, of 
which the split end was the distinctive part, 
the pennon of an esquire having but one 
point. 

In some early instances, how’ever, a knight 
appears with a curiously shaped pennon of but 
one point and shaped like the lower triangle of a 
square that has been cut across diagonally. 
An instance occurs about 1340. 

A much larger bifurcated flag, perhaps de¬ 
veloped from the pennon, came into use early 
in the fourteenth century called a standard, and 
thenceforward became a conspicuous element 
of ceremonial and battle pageantry. It was 
large and splendid, and in addition afforded an 
opportunity of commemorating facts and allu¬ 
sions by means of devices/ that could not 
properly be borne on the great bann< r which 
was wholly occupied by the regular arms. On 
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the standard could be indicated family ties and 
the marks of friendship or of loyalty. 

The standard was a long tapering flag split 
into two tails as already stated, and it usually 
bore at its widest end next the staff the national 
emblem, in England the Cross of St. George, 
gules on its argent field, and the rest of the 
flag was of the livery colours of its owner, in 
the necessary number of horizontal divisions, 
and on it appeared the badge or badges many 
times repeated, with the motto in two diagonal 
stripes between them. It was, therefore, 
susceptible of great variety, as may be seen on 
those borne at the funeral of Queen Elizabeth. 
Of these there were three : the Standard of the 
Dragon, that of the Greyhound, and that of the 
Lion (Fig. 2). 

Fig. 2. 



In these the number of badges is very large 
and some of them bear allusion to the Queen’s 
ancestors as far back as Edward III. That 
King himself had a standard with his arms, 
France and England quarterly next the staff, 
the rest of it being sem^ of fleurs-de-lis and 
lions. Another bore the figure of St. George 
slaying the dragon. 

The historic standard is perpetuated, though 
much modified, in the standards of the House¬ 
hold Cavalry, which are bifurcated like their 
prototypes, but have in course of time become 
much shorter. Their bearings also have no 
similarity to those of the earlier standards. 

The size of standards varied considerably 
according to the rank of their owners, their 
length at one time ranging from four yards for 
a knight, five yards for, a baron, and so 
gradually increasing until that for the King 
was nine yards long when it was to be carried 


in battle, and even longer when it was to 
occupy a fixed position such as that before the 
royal tent. In any case they were of imposing 
size and of corresponding value to the splen« 
dour of pageantry. For sea service the flags 
were enormously increased in size, the great 
streamer of the Earl of Warwick’s ship in the 
time of Henry VI. being 40 yards in length 
and 8 yards wide, more than three times the 
length of the flag on the tower of the Houses 
of Parliament. 

Still another banner that is of no small 
importance is the trumpet banner, a small 
flag about 20 inches square, that is still 
displayed by the trumpeters of the sheriffs of 
counties, and by cavalry trumpeters in some 
cases. Its bearings are variously arranged, 
but in England are more usually than not 
borne like those of the great banner, that is to 
say, the arms alone cover the whole space. 
But there are many instances of badges and 
complete groups of armorials being borne on 
trumpet banners, and there is no essential 
reason to the contrary, for these decorations 
are only banners in name. 

The ceremonial of the tournament was full 
of weaving heraldry, banners and pennons flew 
from the windows of the knight’s lodgings, were 
carried in solemn procession and placed in the 
hall, with their master’s crested helms, for the 
inspection of ladies, the heralds, and the judges 
of the tournament. Afterwards, the banners flew 
over the heads of the contending knights in the 
combats of the tourney itself. In the early 
fifteenth century such decoration was at its 
height, and the profusion is amply evident in 
the illuminated MSS. of the time. 

Banners were naturally conspicuous in the 
royal processions of all kinds, but it is when 
we come to those of the early sixteenth century 
that we find pageantry at its utmost magni¬ 
ficence. And great artists—Durer and Burgk- 
mair among others—gave an added splendour 
in their wonderful representations of the pro¬ 
cessions and triumphal arches that they 
had themselves designed. Some of these 
remarkable displays were brilliant expressions 
of that rivalry in luxury, as in power, 
between Henry VIII., Francis I., and the 
Emperors Maximilian and Charles V., which 
made so much of the history of the period. 
The triumphal arch that was designed for 
Maximilian, by Durer, and the triumphal 
procession, as represented in the series of 
woodcuts, by Hans Burgkmair, stand out as 
marvellous examples of prolific invention and 
powerful draughtsmanship, as well as eon- 
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vincing proof of the splendour of the times. 
And the procession that accompanied the entry 
of Pope Clement, and the Emperor Charles V. 
into Bologna was not inferior in dignity, 
though it is represented to us by artists of 
lesser rank. 

The materials of which banners were made 
are many. Silk, satin, velvet, linen, and 
worsted having all been employed under suit¬ 
able conditions. The more sumptuous ban¬ 
ners were made of thick, six-thread silk, the 
much-prized samit. Cendal and other thinner 
silks were also used, especially in later times 
when the banners had become of huge size, 
such as those in the sixteenth century which 
are seen, at least 12 feet high, held by one 
hand at the end of very short staves, so that 
they must have been very light indeed. 

The bearings were embroidered in various 
kinds of needlework in gold and colour, some¬ 
times indeed with pearls and other jewels. 
Henry III. had a standard of red samit, 
embroidered with a golden dragon, whose 
eyes were made of sapphires and other pre¬ 
cious stones. Sometimes goldsmiths* work in 
thin metal was sewn on to the banners as 
it was on the garments of the period. 

The most usual method was that which is 
undoubtedly the right one as being perfectly 
suitable to the materials and character of the 
object, and was the kind of flat embroidery 
that was known as opi/y consutum, cutwork, 
or as we say applique. The charges were cut 
out of the material of the proper colour and 
were sewn down to a ground, the field of the 
arms, and the outline w^as couched with cord 
which helped to define the forms and to express 
such simple details as were necessary. And 
the result was to produce a very simple and 
broad effect that was expressively heraldic and 
flaglike. Few examples remain of early banners 
but there is one in the Royal Armoury at Stock¬ 
holm which is made in this way, and though a 
slide of it is not available I shall be able to 
show you examples of the method as applied 
to other heraldic drapery, which will further 
explain the character of the work. Among 
them being an interesting coloured slide, 
showing a piece of a surcoat in app/iqu^ linen, 
for which I am indebted to the kindness of 
Mr. Cyril Davenport. 

Banners were also painted or part painted 
and part embroidered. Painted imitations of 
embroidery were very prevalent in the fourth- 
teenth century, as the result of an attempt to 
evade the laws against luxury which were 
enacted at the time, forbidding, among other 


things, the use of embroidery to those below a 
certain rank. Such painted versions were 
themselves confiscated later on. 

Among the painted banners of the fifteenth 
century were some that were made for Joan of 
Arc by the King*s order, and one of them, 
painted with her portrait and with that of 
Charles VII., is still, I believe, to be seen at 
Orleans. 

When one thinks of a painted banner, the 
thing that comes into mind is that with 
which we are familiar in the Lord Mayor’s 
Show, painted in oil in the modern manner, 
and, moreover, brightly varnished, until it 
looks like a combination of coloured tin and 
silk. But the effect of the earlier work must 

Fig. 3. 



have been altogether different, for in it tem¬ 
pera painting was employed, at least, down 
to the sixteenth century, and was probably 
varnished over with oil, w'hich dried into the 
colour and left a pleasant surface that w^as not 
incongruous with embroidery. 

With the development of oil painting as we 
know it, the painting of banners increased 
until it at last superseded the beautiful needle¬ 
work nearly altogether, and so general had 
the practice become by the middle of the 
sixteenth century that when a banner w^as em¬ 
broidered special mention was made of the 
fact. This occurred with regard to the Great 
Banner of England that was borne at the 
funeral of Edward VI., and at that of Queen 
Elizabeth (Fig 3). The inclusion of the 
Crown was very unusual in English practice. 

After the end of the sixteenth century art in 
banners, as in other heraldic objects, is hardly 
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worth consideration until we reach the time of 
the revival that is still comparatively recent. 

Embroidery is, without doubt, the means of 
expressing heraldry that fully satisfies the 
conditions of emblazoned drapery, and even 
through the worst periods this has been felt, for 
the Sovereign’s banner in St. George’s Chapel, 
Windsor, has always been embroidered, while 
the banners of the Knights Companion of 
the Order of the Garter were painted. The 
King’s banner that now hangs over the 
Sovereign’s stall was beautifully worked on the 
proper lines of flat appliqud by the Royal 
School of Art Needlework. Another notable 
instance of embroidered banner work are the 
large number of finely-executed banners of 
the Order of St. Michael and St. George in 
St. Paul’s Cathedral, which have been worked, 
under the direction of Mr. St. John Hope, by 
the Decorative Needlework Society. 

The arms on a banner must be drawn 
exactly as they are borne on the shield, with 
only such modifications of spacing and pro¬ 
portion as the shape of the space requires. 
The lions and similar animals are directed 
towards the side next the staff, so that when 
the banner advances, blown backwards by the 
wind, the animals appear to advance too. 

With regard to the proportion, distribution, 
and treatment of the charges on banners, it 
must be understood that the primary require¬ 
ment of heraldic design is complete legibility, 
and this is of especial importance in a form^f 
heraldry which must be distinguishable at a 
distance, and that in spite of the movement 
which, while an important element in their 
picturesque effect, tends to obscure their 
bearings. Such legibility depends, in a 
great measure, on decorative distribution, the 
arrangement of figures in relation to their con¬ 
taining space in such a way that the decora¬ 
tion is complete, while the proportion between 
the charges and their field is such as to secure 
clear and expressive definition. When this is 
satisfactorily effected, it will be found that 
complete legibility and decorative quality 
imply each other. Just balance is by no 
means easy of attainment however, and the 
useful direction to ‘‘ fill the space,” which was 
so necessarjr, as a protest against a mean and 
ineffective way of designing heraldry, does not 
go far enough in explanation, while it may go 
too far in encouraging exaggeration of charges 
at the expense of the field. This was what 
hap|>ened in some of the decadent Gothic work 
of the early fifteenth century where lions appear 
so packed into their spaces that they leave 


little more than a thickish line of the 
ground visible. The result, besides the 
clumsy effect thafwas produced, w^as to defeat 
the definition at a distance which size is ex¬ 
pected to secure; whereas a banner that 
depends for its legibility on well-arranged 
colour masses will always be effective- 

The very nature of the subject renders any 
attempt to formulate rules of proportion out of 
the question, and the only guide, when the 
qualities to be aimed at are once known, must 
be a sense of spacing without which all deco¬ 
rative design is hopeless. 

Characterisation should be strong and clear, 
and be expressed in drawing that is simple in 
character but of strong and expressive line. 

It should also be remembered that heraldic 
animals should be drawn with the utmost spirit 
attainable, that just as the early draughtsman 
was less concerned with the form than with the 
rage and courage that it was intended to 
express, so we shall not forget that vigour is 
of the essence of heraldic beasts, and we shall 
depict our lions ” in a fury ” instead of feebly 
posing them like stuffed skins. Finally, the 
quality of the material must be preserved to 
the full, and then we may confidently expect a 
satisfactory banner to result. 

[The lantern slides-included views showing the use 
of banners at sea and in the tournament.] 


DISCUSSION. 

The Chairman (Mr. Walter Crane) thought the 
drift of the author’s artistic lesson was to show the 
great value of decorative spacing in heraldic designs 
for banners and standards. It was a curious thing 
that in the present generally considered democratic 
age something like a renaissance of heraldic de¬ 
sign was going on. The subject was now being 
seriously studied in schools of design, and with the 
help of men like Mr. Eve he did not doubt that 
a very great improvement in badges and heraldic 
devices of all sorts would result. It did not at all 
follow that, because the country became more demo¬ 
cratic, the use and value of heraldry declined, 
although it might be used in a less personal and 
more coflective sense. On the contrary, it ap¬ 
peared that every organisation of a social, political, 
industrial, or municipal character at once demanded 
some distinctive badge; many of the most inter¬ 
esting and beautiful devices known in heraldry were 
attached to some of the old cities and monasteries, 
to say nothing of the distinctive character of the 
national emblem. He had often felt that, in its 
original form, the splendid national Royal Standard 
was one of the things which required new treatment. 
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He would very much like to see all the old flag[s 
called in, and a new set issued under the direction of 
the reader of the paper. The lions,-or yellow leopards 
in the first and last quarters, always seemed to him to 
fill the field insufficiently, and suffered very badly in 
comparison with the very fine examples of the thir¬ 
teenth and fourteenth centuries which Mr. Eve had 
shown, the modem ones answering his happy descrip¬ 
tion of an attempt to represent a lion by means of a 
spiritless, lifeless, stuffed specimen, instead of a ramp¬ 
ing, raging, noble creature of the imagination. He 
thought such papers as the present one ought to do a 
very great deal of good in calling attention to the 
importance of the subject, and it was to be hoped that 
Mr. Eve would carry on his work until a more general 
sense of education on the subject was obtained. There 
was one field of banner design not touched on by the 
author which might be said to have a sort of really 
popular life, though he feared Mr. Eve would 
consider the existing examples altogether too pic¬ 
torial, viz., the workmen’s banners which were 
often elaborate and considered of enormous im¬ 
portance by the corporations which bore them on 
occasions of popular meetings in public places, more 
particularly the banners of various trades unions and 
labour federations. As a rule, they were certainly not 
remarkable as works of art, but at the same time 
there was a sort of spirit of the old idea, a practical 
use of the banner signalising the most important 
thing in the minds of the corporations and associa¬ 
tions which rallied round them and bore them to the 
front. Both Mr. Henry Holliday and himself had 
designed labour banners he might say, and they had 
endeavoured to apply the heraldic piinciple to modem 
purposes. The main group on such banners very fre¬ 
quently represented two workmen shaking bands, and 
a good deal of machimry, which one would have 
thought was impossible of decorative treatment, was 
often thrown in the background. In fact, there was 
nothing too daring for the pictorial banner painter of 
the present day. If he can only be induced to look 
at his work in the heraldic spirit, some very splendid 
results uould be seen ; but nothing was more difficult 
to eradicate in these islands than bad traditions. 

Mr. H. Sr ANN us said he had been in hopes that a 
pageant might have been held in London during the 
present year, and if it had taken place, some of the 
author’s beautiful banner work would probably have 
been seen; but he understood that difficulties had 
arisen in connection with the obtaining of a site, and 
that the pageant would not be held. The author had 
spoken of the necessity for clearness of the propor¬ 
tion between the charges and the field. Anything 
like equality would be disastrous, because either the 
charge must be larger than the quantity of the field 
or vice-versA, Another point which the author had 
not touched upon, probably because he had taken it 
for granted, was that of colour. In dealing with 
banners, the heraldic rule had to be remembered that 
there most never be a metsd put upon a meUlj 0m ^ 


colour upon a colour. If a metal was put upon a 
metal, both the charge and the ground shone, making 
them indistinct; and the same occurred when colour 
was put upon colour. He wished the author had 
touched more upon the gonfalon^ because he could 
not help thinking that that was the right way to use 
heraldic charges or badges of any kind in proces¬ 
sions. One of the difficulties connected with a banner 
was that it could not always be held displayed, which 
detracted from its use. In processions he had often 
observed the stripes of red, white and blue, and 
• knew it was the Union Jack because he had seen it 
so often; but in the case of a banner containing arms 
with which one was not familiar, if the banner was 
crumpled with the hanging of the banner it would 
not be clear. Last Lord Mayor’s Show was admir¬ 
able for its splendid pageantry, and he there noticed 
that the banners were fastened to the stick or pole, 
and appeared to have a thin metal pole to hold them 
di*<played, which enabled the spectators to see the 
banners cleaily. But obviously the use of such a 
metal rod was more a concession to the British 
public than to heraldry; and he could not help 
thinking, therefore, that the proportion the author 
had suggested of making the banner higher than it 
was broad would be better, because obviously banners 
made to those [proportions could not droop so much. 
He thought the author’s statement, “ That the prin¬ 
cipal banners were such as were expressly intended to 
further the business in hand ” was at the root of a 
great deal of banner work. The banner which was 
displayed at Carbery Hill, by raising the just indig¬ 
nation of deluded subjects, undoubtedly did further 
the business in hand. 

Mr. Eve, in reply, said that the question of colour 
on colour and metal on metal was usually taken for 
granted; so that unless an author was writing a 
treatise from the beginning of heraldry he would assume 
that there would be no possibility of mistake in 
that direction. He had dealt with the subject with a 
view to making the paper useful to those who were 
designing modern pageants and other historical repre¬ 
sentations, and he therefore assumed they were work¬ 
ing upon information already acquired, and carrying 
out .sketches which would be furnished to them by 
experts. In a different way, the same line of thought 
applied to the gonfalon and to the banner which wa$ 
artificially extended at the top. It seemed to him 
that that was a perfectly legitimate way of displaying 
a banner, but it would hardly be sufildbently historic 
to adopt in what was usually an biMoric representa¬ 
tion. The same remark appliid to the question of 
the proportion of the bannena. He ouite agreed that 
the perpendicular banner, a banner which was high 
rather than wide, did Send itself infinitely better to 
display than Ibe Song banner, the conception of which 
was due osay «iuch to the Navy. He supposed the 
Novy so much more able to rely upon a breeze 
they treated it as constant; but there was no 
doubt that the proportion of banner which had 
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been adopted by the Navy, and varied from time 
to time by it, bad always been in the direction 
of length of fly. That was all very well when 
simple flags, such as signal flags or Union Jacks 
or flags with straight lines, were being dealt with; 
but when heraldic banners, containing figures, lions 
or anything else, came under consideration, then the 
naval proportion of two parts in length to one in 
height became utterly impossible. Nevertheless it was 
to be remembered that the proportion was not at all 
obligatory on land, and was not followed. The 
colours of the army and the banners used on shore 
in forts were of a different proportion altogether, being 
still longer than their height, but not so long as the sea 
pattern. Mr. Eve replied in the negative to Mr. Stan- 
nus's inquiry if there was a proper canonical length for 
such colours, and further stated that the length was 
prescribed by Departmental orders, in exactly the 
same way as the depth of the soldier’s collar; it was 
a matter of tailoring taste at the time. He quite 
agreed with the Chairman’s remark, that trade banners 
might be made extremely decorative and decoratively 
correct, although not necessarily heraldic. He was 
sure Mr. Crane would agree with him that the 
figures of Workmen, of Virtues, or Aspirations, or 
anything of that kind, should in such cases be treated 
decoratively, in a banner-like way, and not too 
pictorially. 

The Chairman, in proposing a hearty vote of 
thanks to Mr, Eve for his exceedingly interesting 
paper, desired to correct one remark made by Mr. 
Stannus by saying that the London Pageant had 
simply been postponed to next year, he understood, 
chiefly because it would prove so strong an attrac¬ 
tion that there would not be much chance for the 
Exhibitions at Shepherd’s-bush and Earl’s-court if 
it were opened this year. 

The resolution of thanks was carried unanimously. 

THIRTEENTH ORDINARY MEETING. 

Wednesday, March 4th, 1908; James 
Cantlie, M.A., M.B., F.R.C.S., in the 
chair. 

The following candidates were proposed for 
election as members of the Society :— 

Aird, James Erskine, Deundi Tea Estate, Lalchand 
P.O., Sylhet, India. 

Eldridge, T. J., care of Imperial Maritime Customs, 
Shanghai, China. 

Gascoyne, George, 83, Chatlwood-street, S.W. 

Gme, Charles Douglas, Assoc.M.Xnst.C.E., office of 
1st Division, Lower Bari Doab Canal j Lahore, 
Punjab^ India. 

Hansott, David, Salterlie, Halifax. 

Keates, 'William Francis, Canndton, Indiana, U.SiA. 


The following candidates were balloted for 
and duly elected members of the Society:— 

Coldwell, Christopher Benjamin, Lucknow Water- 
works (Aish-Bagh), Lucknow, India. 

Dudhoria, Bijoy Sing, Azimganj, District Muf- 
shidabad, Bengal, India, 

Irving, Joseph, Assoc.Inst.M.M., the Mono-Baltic 
Mining and Smelting Company, Ironton, Colorado, 
U.S.A. 

Kincaid, Major-General William, care of Messrs. 
Alexander, Fletcher and Co., 2, St. Heien’s-place, 

E. C. 

Leighton, Professor Gerald Rowley, M.D., C.M., 

F. R.S.E., Sunnyside, Russell-place, Trinity, Edin¬ 
burgh. 

Lewkowitsch, J., Ph.D., M.A., F.I.C., 71, Priory- 
road, N.W. 

Runton, Percy T., A.R.I.B.A., Victoria-chambers, 
Bowlalley-lane, Hull. 

Sanderson, Sir Percy, K.C.M.G., 65, Wimpole- 
street, W. 

The paper read was— 

MODERN DAIRY PRACTICE. 
By Loudon M. Douglas. 

The dairy industry is on the eve of great 
alteration in consequence of a widely-spread 
propaganda, which has been gathering in 
force during recent years. From many 
quarters attacks have been made upon the 
procedure in connection with modern dairy 
practice, and it is only right to say that the 
majority of these attacks have been justified. 
The attitude of the milk producer at the 
present moment may be set down as hostile to 
the recognition of the results arrived at by 
scientific investigation. It is stated, for 
example, in a recent paper read before the 
Farmers’ Club, that amongst the causes 
which contributed to the great attention at 
present being paid to the milk supply may 
be mentioned ’’exaggerated statements con¬ 
tained in sensational articles appearing in a 
section of the Press as to the conditions under 
which milk is produced, and the dangers 
attending its consumption.” It is only right 
to say that no proof whatever is given of the 
exaggerated statements referred to, and I 
have been unable to find in any of the news¬ 
paper articles indicated justification for this 
statement. On the other hand, it has been 
clearly shown by such inve.stigators as Dr. E. 
C. Schroeder that the milk supply is constantly 
being contaminated with tuberculous germs 
de^ed from cows which to all appearances 
are in a healthy condition. It has also been 
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found that 91 per cent, of the people who die, are 
affected to a more or less degree with tuber¬ 
culosis, although that may not be the imme¬ 
diate cause of death. Considering, therefore, 
that this disease is so prevalent everywhere 
and that it may be milk-borne, it seems 
only right that the milk-consuming public 
should get an article which is pure. It is no 
argument to say that because certain obsolete 
methods of handling milk have obtained for 
generations, they ought, therefore, to con¬ 
tinue. On the other hand, when they are 
shown to be wrong, it is quite clear that they 
should be forthwith abolished. 

A great deal of attention has been devoted 
in recent years not only to the providing of a 
pure milk supply, but also to the breeding of 
cattle, and, as we know, immense improve¬ 
ment has been made in that direction. It is 
rather difficult to state what is looked upon as 
the average yield of all the different breeds of 
milking cows, but it is safe to say that the 
quantity ranges between 300 and 800 gallons, on 
the average, during the period of lactation. In 
many countries, however, it has been shown 
that by careful selection it is possible to in¬ 
crease the milk yield to an enormous extent, 
and, bearing in mind the figures which I have 
quoted, it is of interest to know that what 
might be described as the world’s champion 
COW', has been authoritatively tested, and has 
show'n the gigantic yield of 2,743 gallons, or 
an average daily yield of 7i gallons. The 
name of this cow is w'orth remembering; it is 
Colantha 4ths Johanna, and the Dutch breed, 
to which this animal belongs, have carried off 
the bulk of the honours in milk yield, through¬ 
out the world for a good many years. 

Tney are, however, as susceptible as other 
cattle to tuberculosis, and in one of the largest 
byres containing these animals which I have 
visited, at Nasbyholm, in the south of Sweden, 
I w'as told that the owmer of this herd started 
in 1895 to apply the tuberculin test, and found 
that out of the first twenty-two, twenty-one of 
them reacted. Determined, however, to pro¬ 
vide a tuberculosis-free herd and a tuber¬ 
culosis-free milk, the owner steadily continued 
to apply the tuberculin test until he has at the 
present day the distinction which few can 
claim either in his own country of Sw^eden or 
in any other country, namely, that his cattle 
are quite free from this insidious disease. 
Nearly all the milk of this particular herd is 
sold in Malmo; it is retailed in bottles at 
about 2d« per pint, and is in great demand 
there. 


With regard to other countries, it may be 
said that there are many efforts being put 
forth to realise the ideal of pure milk, and to- 
those who were privileged to be present at the 
International Dairy Conference held at the 
Hague in the autumn of last year, it must 
have been evident that the enthusiastic study 
which the various milk problems received, not 
only from the scientific men who were present, 
but from practical farmers also, meant much 
progress in the dairy industry in the various 
countries to which they belonged. 

It will be of interest to quote one or two of 
the findings of this conference, as indicating 
the trend of opinion on these matters. Thus 
it is recorded that the Congress was of the 
opinion that the milk destined for consumption 
in its raw state, and especially for infants* 
food, must be supplied from healthy and w'ell- 
fed cows which have been milked dry, further 
that it be well cooled after milking, and be 
of normal composition. The Congress was 
also of opinion that authorities should en¬ 
deavour to eradicate tuberculosis, and for 
this purpose to institute veterinary super¬ 
vision of cattle, as well as hygienic super¬ 
vision of the cow-houses, and medical super¬ 
vision of the persons charged w'ith the milk¬ 
ing, and with the treatment of the milk at 
the farms. 

In how far these opinions, which carry 
such weight w'ith them, are likely to have an 
influence on the future of dairying in this 
country, it is, at the moment, very difficult to 
say. 

The hygienic conditions under which some 
of the byres in the United Kingdom are con¬ 
ducted, are repulsive in the highest degree, 
and, in many cases, the most absolute dis¬ 
regard is paid to the primary conditions of 
cleanliness. 

Milk is the essential food of a large portion 
of the nation, and it has been estimated that 
there are forty-two gallons per head per 
annum consumed in one form or another. 
Any hidden dangers, therefore, which may 
lurk in it should be controlled by legal 
enactment. In some countries, such as 
Holland, there is complete control, and the 
milk is looked upon as being a possible vehicle 
in the carrying of disease, and ii is treated, 
therefore, by Pasteurisation, and in some cases 
by sterilisation, in order to obviate any 
danger. The Dutch practice is of a very in¬ 
teresting nature, and more especially can this 
be seen to advantage at a large daily in* 
stitution, run on co-operative lines, which 
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exists at the Hague. The dairy supply of 
this institution is derived from 31 cowkeepers, 
wh6 are also shareholders, and amounts to 
from 3,100 to 3,300 gallons per day. The 
main purpose of the dairy is the distribution 
of milk, and that is accomplished in a manner 
which is altogether admirable, not only by 
means of small hand-carts, but also by larger 
vehicles, but in any case it is always under 
control. 

There is, of course, a considerable difference 
between the two aspects which characterise 
the milk trade in this country, namely, milk 
selling and milk producing, and in modern 
practice the two busineses are kept entirely 
separate. In the Hague, as we have seen, 
this method has been abolished, and the 
farmers sell their milk themselves direct from 
their own dep6ts The advantages of such a 
system lie in the absolute control which it 
gives of the sources of supply, as it is quite 
obvious that veterinary inspection can be 
methodically carried out in the byres belong¬ 
ing to such an organisation as I have indi¬ 
cated, and it pays to retain the services of a 
bacteriologist and chemists, in order to test 
with accuracy whether the milk is pure or not. 

The disastrous effect which an impure milk 
supply may have cannot be too greatly com¬ 
mented upon. In so far as the food of 
children is concerned, the records of various 
institutions which have for their object the 
reduction of infantile mortality by means of a 
pure milk supply, show an encouraging state 
of affairs in the saving of lives. Unfortu¬ 
nately it is difficult in the United Kingdom to 
eliminate from the general statistics of infantile 
mortality what may be the percentage of deaths 
which are due to poisoned milk. It is notorious, 
however, that for fifty years in England and 
Wales our vital statistics show on the average 
the large total varying from 154 per i ,000 births 
to 139 per 1,000. In Scotland, during the last 
fifty years the numbers per 1,000 have stood at 
about 120. 

I have said that it is a difficult matter 
to prove conclusively that such milk institu¬ 
tions as have been established in this country 
for the supplying of milk, either in the 
raw state or in a modified form, have success¬ 
fully saved the lives of many children. There 
are many difficulties in the way of making such 
a statement, but we have the clear testimony of 
the Hon. Nathan Straus, in connection with 
the Infant Asylum at R,andalPs Island, New 
York, where, after a great deal of effort, he 
was allowed to supply the whole of the milk 


consumed in an institution devoted to the care 
of the waifs picked up in the streets of New 
Y6»*k. He found the death-rate at 44*36 per 
cent, in 1897, and offered then to supply the 
milk to the institution, but his offer was 
declined. In 1898 he had his offer accepted, 
and the following statistics show the result of 
his introduction of clean milk:—In 1897 the 
death-rate percent, out of i,i8i children was 
44*36; in 1898, the year in which Mr. Straus 
was allowed to install a Pasteurising plant and 
supply milk free, the death-rate fell to 19*80 
per cent., the number of children treated being 
1,284. death-rate was still lower, 

namely, 18*63 P^^ cent. Such a gigantic 
saving of life is surely much to be desired. 

In the town of Rochester, again in New 
York, Dr. George Goler has carried on a 
splendid work, with the result that it has been 
proved beyond doubt that thousands of lives 
can annually be saved by rendering the milk 
supply pure. Briefly stated, his efforts have 
resulted in reducing the mortality amongst 
children under five years from 7,451 for the ten 
years ending in 1896 to 4,965 for the ten years 
ending in 1906. This shows a saving of 2,486 
lives, among which were 1,554, ’5 P®’^ 

cent, of children under one year old. It is well 
to mention the latter fact as, during the period 
of life included in one year, milk necessarily 
forms the most important element in the food 
of children. 

Such facts as we have alluded to are now 
beyond any kind of dispute, and it comes to 
this, that dairy farmers must either of their 
own free will or by the force of law be com¬ 
pelled to provide milk which w*ill stand exam¬ 
ination for cleanliness, and also be free from 
disease germs. This will, of course, involve 
a very considerable alteration in the practice 
which has obtained in dairies up till now. 

The ideal system in the handling of milk is 
that it should be produced under perfectly 
hygienic conditions, where the byres are free 
from dust, and where the milk can be cooled 
to a very low temperature immediately after 
being drawn from the cows. The ideal, how¬ 
ever, is next to impossible in practice, as the 
bulk of the milk consumed in our large towns 
is necessarily produced at long distances from 
these towns. The conclusion, therefore, which 
the International Dairy Congress arrived at, 
and which I have already stated, namely, 
that milk should be eooled immediately after 
milking, is not possible in ordinary dairy prac¬ 
tice. What, then, is the next best thing to 
do ? There is only one possible way by which 



March 6 , igoS, 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


401 


milk can be rendered innocuous, and that is 
by the application of heat, and this prin¬ 
ciple fe being recognised to a greater extent 
year by year, and must ultimately become 
universal. 

It is a long way back to the origin of the 
germ theory, so far back indeed as 1675, when 
Antony van Leeuwenhoek, a poor Dutchman, 
a polisher of lenses, discovered minute organ¬ 
isms in rain water and in vegetable and animal 
(infusions. Since that time there has been a 
steady progress in the investigation of these 
mysterious organisms, which are only visible to 
the eye by means of powerful microscopes. It 
was left, however, till quite within our own 
<lay to discover that milk forms a most perfect 
host for a great variety of virulent disease 
germs, and we are indebted, as all the world 
knows, to Pasteur for having enunciated the 
law that heat will altogether destroy these 
germs. We might say, however, that while 
there are many germs which find a lodgement 
in milk they are not necessarily all of a disease- 
producing or pathogenic character. Many of 
them are quite benign, the principle being, of 
•course, lactic acid. The presence of lactic 
acid or “ souring ** is due to the breaking up of 
<the milk sugar, and this constitutes 4J to 5 per 
cent, of the milk. It may, therefore, be argued 
that if we apply heat as has been suggested, we 
shall also destroy the lactic acid bacteria, and 
this would be a danger in itself, inasmuch as 
they act as sentinels in the milk. Their pre¬ 
sence in fresh milk serves to warn the con¬ 
sumer that a period has been reached in the 
age of the milk at which it may be described 
as unwholesome. It is quite easy, however, to 
overcome this objection, as lactic acid bacteria 
can be isolated, and after Pasteurisation of the 
milk some of these can be added to the milk 
again, so that they will be the only bacterial 
vegetation present. 

This involves, however, a refinement of dairy 
practice which can only be attained through 
the education of those w’ho practice dairying, 
and it is in this respect that the future practice 
will differ very much from the past, in conse¬ 
quence of the admirable training which is now 
available at the various dairy institutes and 
agricultural colleges throughout the country 
in the theory and practice of dairying. The 
hundreds of students who are being turned 
out year by year carry with them exact know¬ 
ledge as to the principles which govern the 
handling of milk in a hygienic way, and when 
they come to put these principles into practice 
we can only hope that the effect will be to 


increase enormously the supply of hygienically 
pure milk. 

It may be worth while at this point just to 
mention briefly what the composition of milk 
is, and how it comes to pass that a knowledge 
of its composition is so essential. Cows* 
milk, which is the commodity that we are con¬ 
cerned with here, consists of water, fats, albu- 
menoids, or substances containing nitrogen, 
sugar and ash, each one of these being present 
in pretty constant proportions. The percent¬ 
ages may be given as follows :— 


Water . 87 25 per cent. 

Fat . 3-50 „ 

Casein . 3 50 

Albumen. 0*50 ,, 

Sugar . 4-50 

Ash.. 0*75 


It is obvious that, in dealing with a sub¬ 
stance like this, which is very complex in its 
character, there should be some previous 
knowledge as to the results which may be 
obtained by any particular procedure, and at 
this point it is well to state that the complex 
nature of milk is far from being completely 
understood. As a consequence we hear 
various opinions stated, even amongst scientific 
observers. It is, for example, asserted that 
complete sterilisation means the destruction 
of the food properties which milk contains. It 
has also been stated that the digestive 
enzymes are completely destroyed by stenlisa- 
tion. If that is so, then it is surely possible 
to replace these digestive enzymes so as 
to again restore the digestive properties. 
Whether that may be attainable or not, how¬ 
ever, has not yet been determined, but this we 
do know, that we must look upon milk, as 
indeed upon all othf^r dairy products, as 
belonging to a class of foods in which there 
are no waste substances so far as the human 
economy is concerned, and each component 
part, separately or in combination, is totally 
consumed within the system. It is this fact 
that renders the necessity for absolute purity 
a very real one, and hence we come to the 
conclusion that it is not only necessary for the 
modern dairyman to understand the composi¬ 
tion of milk, but also to understand its possible 
dangers, and whatever methods may be avail¬ 
able for averting these. 

We are indebted to the United States of 
America for the records of much laborious 
investigation with regard to milk, and it is a 
pleasing feature of the administration of 
agricultural matters in that country that large 
subsidies are given annually to various agri- 
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cultural institutes and experimental stations, 
whose efforts are, to a large extent, devoted 
to ,the examination of milk and its products, 
and the investigation of every possible problem 
which their manipulation may involve. Con¬ 
sidering, therefore, that so much is being done 
elsewhere, it seems a reasonable plea to put 
forward in our own country, namely, that there 
should be State endowment of research into 
the milk question. 

At the present day there are a certain 
number of advanced milk dealers who fully 
appreciate the value of modern methods, but, 
on the other hand, the great majority of dairy 
farmers object to what they consider un¬ 
necessary interference with their business, and 
they cannot realise the enormous dangers 
which are associated with the milk supply. 
There is a small minority who deliberately 
attempt to derive profit out of the milk supply 
by means of adulteration. Such a class 
happily is small, but their relative strength 
may be gauged from the fact that the milk of 
London is reported to be adulterated to the 
extent of 12-8 per cent., and the butter to 
10 per cent. There is, of course, no other way 
of dealing with these people except by the 
rigid enforcement of laws against adulteration, 
and the imposition of such punishments as will 
retard others from following these particular 
methods. 

The dairyman who would conduct his 
business so as to satisfy the requirements 
of modern science must Pasteurise all his milk, 
and as this is a process which is capable of 
being misunderstood, I think that the best way 
to arrive at a knowledge of the matter will be 
simply to describe what takes place in an 
up-to-date dairy. 

If we assume that milk has to be delivered 
in a town where there are either very few or 
no cow-sheds, then we must proceed to the 
farm where the milk is produced. Here much 
trouble may be avoided by the proper attention 
to hygienic conditions, as prevention is better 
than cure in this matter perhaps more than m 
most others. The milk should be drawn from 
the cow by attendants who are cleanly in their 
habits, and the udders should be cleansed 
before milking. In some cases, even brushing 
of the animals' hides is resorted to, and in the 
Swedish dairy to which we referred at the 
beginning, which is tuberculosis-free, it is 
necessary for anyone going into the dairy to 
render his boots sterile by dipping them into 
a solution of antiseptic, before proceeding in¬ 
side. When the milk is drawn, the first 


should, of course, be either entirely rejected,, 
or should be dealt with separately, as it has* 
been shown that the first drawn milk is teem¬ 
ing with bacteria. The milk, on the other 
hand, in the interior of the udder is perfectly 
sterile, and this even may be the case, we 
admit, when an animal is suffering from gene¬ 
ralised tuberculosis. If the milk is drawn 
under the conditions suggested, and cooled at 
once by means of refrigerating plant, then there 
is little liability of its becoming dangerous, 
within a reasonable period. The difficulty, 
however, is that in our large cities the milk 
supply has to be obtained from a long distance, 
and this involves keeping the milk cool during 
transit. That also is quite attainable by 
means of refrigerated waggons, but the diffi¬ 
culty then arises as to the cost of transport 
under such condition. The railway companies 
naturally object to any method of transport 
which will increase their expenditure, and if 
such waggons were cooled by either ice 
or travelling refrigerating machines, there is 
no doubt that a considerable addition would 
be made to the cost of carriage. It is, there¬ 
fore, evident that in a great number of cases 
when milk arrives at a town's dairy it arrives 
in a condition when it is charged with bacteria, 
which have been taken up from the air, dust, 
or general surroundings, during the journey. 
I have already emphasized the fact that it 
does not necessarily follow that these bacteria 
are injurious. On the other hand it is quite 
possible that they may be harmful, as the 
methods of ascertaining the presence of disease- 
in cows are not of a very perfect character, and, 
as general inspection of country byres is not 
complete, then we are bound to assume that 
the milk as it arrives in a town is contami¬ 
nated. The mere fact that there is a possi¬ 
bility of tuberculosis of the udder existing is- 
in itself a hidden danger which must be dealt 
with. The number of cows subject to tuber¬ 
culosis of the udder has been variously stated, 
but it is clear that no absolute figure can be- 
arrived at in such a matter, except through 
laborious enquiry. Taking, how^ever, the evi¬ 
dence derivable from our abattoirs it may be 
stated that the number is reckoned at any¬ 
thing between one and two per cent. If there 
should be one animal in a herd suffering from« 
tuberculosis of the udder, then it is quite plain 
that the whole supply from such a source con¬ 
stitutes a danger. Hence, on arrival in a town, 
it must be dealt with so as to destroy these 
apd any other germs, such as the orgauisms- 
of measles, diphtheria, fever and others which* 
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may be milk-borne, and to which milk pre¬ 
sents a ready means of transmission and 
propagation. 

In a modern dairy the milk is received, and 
is then run through a strainer, of which there 
are many designs in existence. From the 
strainer the milk falls into a receiving tank, 
where the total bulk is all mixed together up 
to the capacity of the tank. From this tank 
it falls into the receiver of a Pasteuriser, in 
which it is heated to a temperature of 176^' 
Fahr., which is a temperature beyond the 
thermal death point of pathogenic germs. 
It is necessary, however, to observe that this 
heating must be done quickly, otherwise a 
certain taste is imparted to the milk which is 
objectionable. The taste may be due to the 
caramelisation of the milk-sugar, and to 
many palates this fact may render the milk 
objectionable. Pasteurisers, therefore, are 
made so that the milk flows in at the bottom, 
and is elevated by means of rotating arms, 
which cause the milk to run over a heated para¬ 
boloid surface ; it is then discharged at the 
top, and at once is passed over a cooler. In 
modern dairy practice it has been found desir¬ 
able to take advantage of the cooling effect of 
water as a primary cooling agent, it being 
quite obvious that where water is available it 
is necessarily the cheapest cooling medium. 
It is, therefore, wise to provide what is termed 
a ''primary cooler,'* in which water is circu¬ 
lated, and over which the milk flows after 
being discharged from the Pasteuriser. If 
the water passing through the cooler is at 
a temperature of 52^ Fahr., which is the 
average temperature of well water in the 
United Kingdom, then it is found that by using 
certain forn.s of cooler, the milk from the 
Pasteuriser can be cooled to within Fahr. 
of the water temperature, that is to say 
56^ Fahr. This end is best attained by 
means of a conical cooler, as the milk falls 
upon the upper flulings in a certain volume, 
and as it reaches the bottom it broadens, 
and thus a liner film is formed, which is 
more easily cooled. Passing from the 
primary cooler, we then have a secondary 
cooler, which is attached to the refrigera¬ 
ting machine. The refrigerating machine 
is used to cool an unfreezable brine, 
which is circulated through the secondary 
cooler at a temperature approaching freezing 
point. The same effect is obtained as with the 
water, namely, that the milk flowing from the 
primaiy cooler is at once cooled to within 
4® Fahr. of the circulating brine. Thus, if 


we have brine circulating at a temperature of 
36® F*ahr., we will get a milk cooled down to 
45® Fahr. At such a degree milk is entirely 
inert, that is to say, if there are any species of 
germs present they will not develop, and if the 
milk can be maintained at or about that tem¬ 
perature there can be no doubt that it will be 
in a pure condition, and practically germ free. 
Briefly speaking, that is the description of the 
Pasteurising process. As we see it is simple 
enough, and is capable of large variation; 
thus, it may be worth while to interpose what 
is described as a "regenerative heater** 
between the Pasteuriser and the cooler, by 
which the excess of heat in the Pasteurised 
milk is used to heat the incoming fresh milk 
up to a certain degree and thus save fuel. I 
have not found, however, that this particular 
appliance has been received with much favour. 
It certainly possesses advantages which are 
incontestable, but it adds, to the plant neces¬ 
sary in a dairy, and that is always an objection. 

The principal plant, as we see, in connection 
with the production of germ-free milk, consists 
of steam and motive power, a Pasteuriser, 
water supply for cooling the primary cooler, 
and a refrigerating machine foi cooling the 
secondary cooler. 

Modern dairying, however, has gone beyond 
the mere idea of Pasteurising, and there is a 
considerable body of opinion which inclines to 
think that Pasteurising and the selling of milk 
in the open state is not sufficient. Pasteuri¬ 
sation and the distribution of the milk in 
bottles may be sufficient, and as a matter of 
fact is very considerably practised, but there 
are many w’ho think that the sterilisation or 
the heating of milk in bottles, to a very high 
temperature, say 212^ Fahr., is absolutely 
necessary to obtain immunity from all possdile 
disease. I am not inclined to support that 
view, and I should be disposed to say that the 
lower the degree at wffiich effective destruction 
of disease organisms can take place in milk, 
the better will it be for the ultimate con¬ 
sumer. Again, in all our milk dep6ts which 
have been started for the supply of germ-free 
milk with a view^ to the reduction of infantile 
mortality, it has been customary to adapt the 
milk to the various ages of the children sup¬ 
plied. That seems only a reasonable pro¬ 
position when it is considered that cows* milk 
is not the natural food of children at all, and 
that in its principal characteristics it differs 
entirely from human milk. It is, therefore, 
necessary to consider the problem of how to 
approximate as nearly as possible to the 
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natural food which children ought to have. 
This is a matter, however, which is yet waiting 
for investigation. It has been shown that 
benefits have been scattered amongst the 
poorer population by the supply of milk from 
such depots. On the other hand, we have also 
to consider that none of these depots have been 
a commercial success. They have indeed all 
been run at a considerable loss to the commu¬ 
nity, and there are many ratepayers who con¬ 
sider that they are entitled to protest against the 
use of their money in indiscriminate charity, 
under the administration of the local medical 
officer of health. The other point of view is, of 
course, that the burden on the rates is very 
trifling in connection with these institutions, 
and if they became universal, it would be 
of enormous national advantage, and hundreds 
of thousands of infant lives which are now de¬ 
liberately wasted, would be saved to the nation. 

There are other phases of modern dairying 
in Which the same principle of the application 
of heat becomes the prime factor, as it is in 
the handling of fresh milk. In butter-making, 
it is necessary to utilise not only heat in the 
destruction of free and dangerous bacteria, 
but it is necessary also to eliminate and 
isolate such bacteria as go to assist in healthy 
fermentation. It has been shown that the best 
butter is obtainable from cream which has 
been Pasteurised to a high temperature, and in 
which some of the germs have been destroyed. 

In a butter factory, the appliances are some¬ 
what more elaborate than in an ordinary towns’ 
dairy, but the principal rule is the same. Thus 
the milk is received and passed through a 
strainer, and is all mixed together in a general 
containing tank, after which it is Pasteurised, 
and is then partially cooled to a degree at 
which effective separation of the milk and 
cream take place. The whole milk is then 
allowed to flow into a centrifugal separator, 
and is divided up into its main constituent 
parts of cream and separated milk. The 
cream is again, in the most modern places. 
Pasteurised, and is cooled down to a tempera¬ 
ture of between 50^ and 60® Fahr. At 
that temperature a pure culture of lactic 
bacteria is added and the fermentation of the 
cream takes place, so that in a matter of about 
one day’s duration the cream is sufficiently 
fermented to be at once churned, and made 
into butter. The fermeptipg process, it is 
curious to relate, is accompanied by an 
increase in temperature of the cream of 
about 10®, and it has been proved that the 
best aggregation of the fat globules takes 


place when the cream has been reduced to 
something over 50® Fahr. before it is placed in 
the churn. The churning causes the fat 
globules to go together, and butter is the 
result. 

I do not describe in detail the process of 
butter-making here ; it would take too long to 
do that, but enough has been said to show that 
in a butter factory the principal factors are 
heat and cold. The heat is derived from the 
ordinary steam supply of a factory, and is used 
to destroy germs, and the cold may be derived 
from a refrigeratmg machine, and is used to 
reduce the temperature of the cream in a 
mechanical way so as to arrive at the best 
granular appearance of the butter which is 
the main article of produce. 

There are a large number of accessory 
appliances in a modern creamery, and instead 
of these being reduced in number, many im¬ 
provements have been introduced of late 
years, which have their merits, and some of 
them, perhaps demerits. In any case the 
number of appliances which are considered 
necessary to a modern creamery is consider¬ 
able, as may be inferred from the fact that a 
creamery to deal with the milk from 500 cows 
per day, with a view to making butter there¬ 
from, would cost for mechanical appliances 
alone, somewhere about ;^i,ooo. 

There are many other developments of 
modern dairying, such as the production of 
special milk as Kumiss, carbonated milk, 
which may yet have a future before it when the 
effect of the carbonic acid on the lactic fer¬ 
mentation has been fully investigated. There 
is also, as is well known, condensed milk, 
which is really not milk at all, but a 
manufactured article which has as its basis 
cows’ milk. It is an astonishing thing to find 
that there are the equivalent of 250,000,000 
gallons, or the product of 500,000 cows, im¬ 
ported annually into this country under the 
name of condensed milk, and that this business 
is carried on without any control whatever as to 
the sources of supply. There is also a lot of 
milk being brought into this country in the 
frozen condition, and even during recent 
months whole milk in the ordinary way, but so 
far without any attempt at examination of the 
sources of supply. This seems to be an 
anomalous state of affairs, when we consider 
that there is so much talk of rigid control of 
dairying in this country, and when matters 
have reached such a stage that the Minister 
responsible for the control of the milk supply^ 
has announced a very drastic measure in 
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connection with ’that business. Doubtless 
there will be some examination of milk at the 
port of landing*, but that, under the circum¬ 
stances, seems hardly sufficient. There seems 
every likelihood that the cowsheds* and 
milk-shops* orders will be revised. The fact 
that tuberculosis is capable of being trans¬ 
mitted through milk will also be recognised, 
and various proceedings wull be legalised, 
such as sampling the milk at railway 
stations, and the visiting of farms in the 
country, and the extension of wide powers to 
the county councils in connection with the 
control of dairies. Legal control is then the 
only remedy for the dangers to which milk is 
subject, and we find that in many countries 
this stage has been arrived at long ago. Take, 
for example, Denmark, in which it is com¬ 
pulsory to Pasteurise milk ; then again we have 
Holland where a splendid system of control is 
in operation, not only in connection with the 
milk supply, but in connection with the butter 
produce. There can indeed be nothing finer 
in the w^ay of control stations than those 
admirable institutions which exist at various 
towns throughout the Netherlands, and 
exercise the functions of control stations so 
as to ensure that butter produced in the 
dairies of Holland will reach a certain 
standard, and be free from adulteration. Such 
institutions exist at eight different centres in 
that small country, and are equipped in a 
manner which reflects the greatest possible 
credit upon the Dutch Government. Unfortu¬ 
nately there is so far, no compulsory reference 
to these institutions, but they have so weW 
warranted their establishment that there seems 
every likelihood that they will be soon placed 
in a position to control the total dairying and 
butter industry of the country. 

In butter control, indeed, there are many 
lessons to be learned from other countries- 
In this country we are unhappily buyers of 
foreign butter to an enormous extent, and we 
have made it pretty clear that what is wanted 
here is butter which is beyond suspicion. 
Hence we have compelled butter-producing 
countries to institute such systems of inspec¬ 
tion and methods of examination as will 
ensure our getting what we want. The 
fact, however, that from time to time* we 
get prosecutions showing that butter which 
we import is impure, demonstrates the 
fact that no system which can be adopted 
anywhere can be perfect. It would be, 
however, of immense advantage if control 
stations were instituted in the United King¬ 


dom, and if the dairying industry generally 
was treated in a more handsome way than it is 
at present. There ought to be some system of 
reference to* such institutions in connection 
with dairy produce, and it would pay the 
country to increase the subsidies which are at 
present given to a few agricultural colleges and 
to some county councils, in order to provide 
competent instructors to proceed from one 
centre to another demonstrating what is the 
best practice in connection wfth dairying. 

As I have already shown, the whole 
industry is in course of being revolutionised, 
and what is likely to occur when the threatened 
legislation is brought into force it is difficult to 
foresee. It is likely that there will be a con¬ 
siderable elimination of existing members of 
the trade, not only in London but elsewhere, 
and the small distributor will be put out of the 
business. That may seem a disadvantage and 
a cruel proceeding, but it is impossible to 
conceive of any general laws which can be 
inaugurated without hurting someone. Let us 
hope, however, that whatever may be the effect 
of the contemplated laws, there will be 
general co-operation amongst the members of 
the dairy industry throughout the country to, 
bring their business, as far as possible, into 
line w'ith modern scientific thought. 


DISCUSSION. 

The Chairman (Mr. James Cantlie) in opening 
the discussion, said the author had suggested in the 
course of his paper that a lecturer should be sent 
round the country for the purpose of imparting know¬ 
ledge that was veiy much required on the subject. 
He ventured to suggest that Mr. Douglas should be 
sent round as the milk apostle h11 over England, be¬ 
cause he w'as sure in that manner the health of Eng¬ 
land would be improved. The author, however, had 
not exhausted in his interesting paper all the points 
connected with the subject. For instance milk should 
be sent out with instructions as to it was to be 

drunk. From a medical point of view it was necessary 
to take milk at specific times, just in the same manner 
as medicine and foods of various kinds were taken. 
To drink milk wiih meat or fish was against all 
physiological reasoning. The old Jewish law said 
that milk should not be drunk until two hours after 
the flesh of goats had been eaten, and that law held 
good just as well in the present day as in the times 
of Moses. Those who ate a milk pudding after their 
chop in the middle of the day were transgressing the 
law of Moses ; and it was impossible to do such things 
and hope to escape indigestion. Only milk should 
be drunk by children up to the age of 7 months oh% 
and up till that age it was impossible for a child to 
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take infant’s food with impunity and not suffer from 
it. The manufacturers of patent food admitted that 
privately, but did not put it on the labels, because if 
they did th^y were afraid they would never sell any 
patent infants’ food at all. Until a child was 7 months 
old it has not the organs sufficiently developed to 
justify milk being given ; the pancreas which was 
the chief milk digester, not beginning to work 
until a child was 7 months old. It was like giving an 
infant under 7 months of age rank poison to give it 
infants’ food. He was bom in the North of Scotland, 
where the quantity of milk the natives drank with 
their meals was simply gigantic, amounting to 2, 3 
or 4 pints a meal. The milk, however, was skim 
milk, because it would be impossible for anybody to 
drink that quantity of cream milk without upsetting 
the liver. He had been in China, where milk was 
never touched by any individual, in fact, milk was 
drunk by a very small section of the human race. In 
China, the child fed on the mother’s milk, and when 
the mother had no more milk a foster-mother was 
requisitioned, or the water in which rice had been 
boiled was used, that containing a large amount 
of nourishment, and it took the place of milk. Milk, 
however, was not an essential food for the human race, 
although it was in this country, because there was no 
substitute for it, and therefore it should be obtained 
pure. With regard to the question of milk carrying 
phthisis, there was more of the disease in China than 
in this country, and it could not be attributed to 
the milk because none was used. There were other 
r:auses of phthisis. Professor Koch had said that he 
did not believe tubercle from cattle was conveyed by 
milk to man. That had been doubted by almost 
-everyone except Koch, and cA’en Koch did not abso¬ 
lutely prove it scientifically ,* he simply said it was his 
opinion. Recent investigations had tended to show 
that in all probability it was conveyed from animals 
to man. There were a good many diseases con¬ 
veyed by milk other than tuberculosis, and hence the 
absolute necessity for milk being pure. A number 
-of pictures had been shown by the author of dairies 
in different parts of the world. England was not 
behind the rest of the world in that respect, but 
in one matter it was,, namely, in co-operation. He 
knew a village in Hertfordshire where three dairy 
farmers lived and worked, who each separately sent 
their milk to market, the British spirit of indepen¬ 
dence'being so strong that it would not allow them 
to co-operate, although if that plan was adopted 
great savings would be made. Probably poverty 
would eventually drive them to adopt it, and it would 
be a good thing for the farming industry when that 
•condition of affairs came about. A good deal was 
heard at the present time about tied public-houses, 
but there were also tied milk farms. Beer was a 
luxury, but milk was a necessity, and therefore a tied 
farm in the country was a danger. In the village 
in Hertfordshire to which he had referred, few of 
‘the children could get milk, because the farmers were 
«nder contract to send it to London. The Milk Trust 


was the most dangerous of all, because it struck at the 
very vitals of the nation; but the means by which it 
could be overcome it was difficult to foresee. 

Miss Everest asked what precautions were taken 
to ensure the proper cleansing and sterilising of the 
pipes of the Pasteurising and cooling plants. 

Mr. T. W. Edmonds thought the milk in London 
was not adulturated by legitimate dairymen, but by 
the small pettifogging people who walked about the 
streets with a hand-cart, or who sold milk in chand¬ 
ler’s shops. The usual dairyman was a straight¬ 
forward man who tried to conduct his business on 
scientific principles and was willing to adopt any 
reasonable suggestions. He knew of a case in which 
a child under seven months of age was not allowed by 
a doctor to have humanised milk. With regard to the 
question of tied farms, most of them supplied the 
dairymen of London under contract, but they were 
not compelled to sell the whole of their produce. The 
children in the country were allowed to have the milk 
if the tarmer would supply them with it, it resting 
entirely with the farmer and not the dairyman in 
London. The London dairyman wanted as much 
milk as he could obtain, and if farmers made a con¬ 
tract for a certain quantity of milk they must supply 
it, or within a certain reasonable limit. In reply to a 
question which had been asked, he thought most 
Pasteurisers were sterilised by passing hot water and 
soda through them, after which they were taken to 
pieces and carefully cleaned with a brush. 

Miss Wf.B'^ter enquired whether the Pasteurisa¬ 
tion of milk by means of heat caused it to have the 
same taste as Devonshire milk and butter, or whether 
it had the same flavour as ordinary milk, cream and 
butter. She thought it would also be of interest if 
the author would state whether the imposition of so 
many restrictions upon dairy farmers would not have 
the effect of preventing them keeping cows even in 
the limited number they did at the present time. 

Mr. John L. Escudier, in dealing with the 
question of adulteration, thought there was often 
a difference between the morning and the after¬ 
noon milk, which was regulated by the length of time 
the cows went between one milking time and another. 
For instance, the morning milk might be above 
standard and the afternoon milk below standard. 
Summonses had been issued against dairy farmers 
for adulterating the milk, but in many cases there 
had been no adulteration at all, the fact being that 
the cow bad yielded milk below the legal standard. 
He thought a great deal more should be done by the 
local authorities, especially in the provinces, in dealing 
with the question of the purity of milk. The Cow¬ 
sheds’ and Milk Shops* Order extended to the whole 
of England, but it seemed as if it were only put in 
force in the district of London by the I.ondon County 
Council. In the Midlands the local authorities 
did not seem to know they had any power, and the 
-cow* sheds were in a most terrible condition.' He 
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thought before additional powers were sought for, 
the local authorities throughout the country should 
put in force the powers they already possessed. 

Mr. Dunbar Kelly enquired whether the author 
•suggested that a cow which had tuberculosis of the 
lungs could, through its milk, give tuberculosis to a 
human being. It had not even been proved yet that 
a cow, with tuberculosis of the udder, could affect a 
human being. Koch disputing that point. Person¬ 
ally, he would not be willing to drink the milk of a 
cow which he knew had tuberculosis of the udder, he 
being of the opinion that such animals should be 
destroyed, and the owner compensated out of public 
funds, but be would be willing to drink milk from a 
cow which had tuberculosis of the lungs. He thought 
the author had exaggerated the beneficial effects of 
cooling, when be said it would destroy infectious 
germs. As a practical dairy farmer, he believed the 
effect of cooling was to preserve milk in a sound con¬ 
dition for a longer period than if it were uncooled. 
He believed more than half the milk produced on the 
farms of the country was cooled at the present time, 
and that the proportion was increasing year by year. 
A good deal of harm, caused by milk, was not due 
to any action on the part of the dairy farmer who, 
next to the brewer, was the individual most held up 
to public execration at the present time. '1 here was 
a great amount of contamination of milk after it left 
the farmer’s hands. At a recent public meeting he 
stated that, at a station not very many miles out of 
London, to his own personal knowledge, fifteen 
or twenty chums of milk, day after day, stood for 
houis outside the urinal windows. Such grosS neg¬ 
lect of their duty, on the part of the railway 
company, could not be beneficial to the milk. 
He supplied a large London dairy company with milk, 
from whom at one time he received continual com¬ 
plaints. The company was supposed under their 
agreement to cleanse their chums before returning 
them to him, a thing all dairy companies should do, 
it being necessary to cleanse churns as soon as milk 
was emptied from them. He had the opportunity 
one day of showing the managing director of the 
company, when he happened to be on his farm, the 
state in which the churns were returned to him. 
Scraping his finger down the inside of one of the tins, 
his nail was filled with filth ; and after that he received 
no further complaints from the company as to the 
condition of his milk. The public were also not 
blameless, because the receptacles they used for the 
milk were often not clean; in fact, a large proportion 
of the harm, especially to young children, was caused 
by the careless treatmdnt of the milk after it was in 
the consumers’ hands. A campaign was going on in 
the Press against the dairy farmer, particularly on the 
part of two rather notorious halfpenny daily papers, 
and the’dairy farmer was supposed to be the originator 
of all the evils from which the youthful population of 
the country suffered ; but, as a practical dairy farmer 
of many years standing, he held that the consumer 


was as much, if not more, to blame for any harm 
caused by the consumption of milk as the producer. 
Personally be did not care what reasonable regulations 
the Government put upon the production of milk, so 
long as they were imposed all round. It was not fair 
that regulations should be imposed on the British 
farmer, while the foreign producer was allowed to send 
bis articles in without inspection, but under the same 
regulations he guaranteed that the British farmer 
would hold his own against the world. Fiom what 
was known of the character of the Russian peasant, 
it would not lead anyone to suppose that Siberian 
butter was likely to be perfectly pure; on the contrary 
it was likely to be impure and filthy. There could 
be no doubt that the imposition of additional regula¬ 
tions would have the effect 01 making it more 
expensive to produce milk, and the public would have 
to pay for it. 

Mr. T. W, Edmonds stated that Professor Lloyd 
recently made the remark at a public meeting that 
samples of milk were taken in a street in London 
were diphtheria had resulted, it was supposed from the 
drinking of milk; and upon examination it was found 
that the milk was very much contaminated with 
manure. That was due to the fact that the people 
when they bought the milk placed it in an uncovered 
vessel on a sideboard, and that the dust, which was 
mainly composed of horse manure, was blown through 
the windows and contaminated the milk. The author 
had also stated that it was necessary for Pasteurisation 
to heat the milk to 176^. Personally he had always 
thought that 150“ to 170” was sufficient. 

Mr. Robert Cooper thought that on the question 
of the primary handling of milk at the farm the author 
did not lay sufficient stress upon the necessity for 
straining and cooling the milk before it was sent on 
a railway journey, bo long as cow nature and human 
nature was what it was, it was absolutely necessary 
to strain milk immediately it was obtained. At 
certain seasons of the year, milk ai riving in Lon¬ 
don and other large towns was a great deal dirtier 
than at other seasons, but the necc«,sity for straining 
on the farm existed all the year round. The 
author had stated that it was not possible as a lule to 
cool milk on a farm , but in all milk contracts there 
was a clause to the effect that the milk must be cooled 
to a temperature within two or three degrees of the 
terapert«ture of the water obtainable on the faim. All 
milk which it was intended to send by rail should be 
cooled before it left the farm within two or three 
degrees of the water tempciature. The author had 
shown photographs of primary and secondary coolers. 
Personally he was of the opinion that it was a 
mistake to expose milk twice to the atmosphere in 
being cooled, and that there was no necessity for it. 
In a great number of plants which he had installed in 
London and the country, the cooler was of a combined 
pattern, the upper portion having water circulated in 
it, and the lower portion cold brine. He understood 
the author to say that the interchanger heater had 
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not been received favourably by the dairy companies, 
but bis own experience had been the opposite. In 
90 per cent, of the plants he had installed the inter¬ 
changer heater had been a feature, and he had no 
difficulty in persuading the average intelligent pro¬ 
prietor of a modern medium-sized dairy, or the 
directors of a large concern, that an interchanger 
healer paid for itself, seeing that it removed about 15 
degrees from the temperature of the milk delivered 
^ the cooler, where it was not required, and trans¬ 
ferred it to the Pasteurising part where it was re¬ 
quired. With regard to the necessity of straining 
milk on a farm, he knew that in a large modem 
dairy plant it had been found beneficial to 
instal a separator, not for the separation of the 
butter fat from the milk, but for the extraction of dirt 
in the milk. The author would bear him out in the 
statement that the inspection of the interior of a 
centrifugal separator which had been used for the 
separation of the butter fat or the extraction of dirt 
was not a very pleasant experience, the bowd being 
filled up with more or less semi-liquid filth extracted 
from the milk. The question of the sterilisation of 
milk pipes had been mentioned, and he had noticed 
in one or two of the photographs shown that there 
were bends in the piping. In his opinion there 
should be no bends whatever; all the pipes should 
be in straight lengths, capable of being disjointed, 
and at the junction of the pipes there should be a 
cleansing plug or aperture through which a brush could 
be pushed. On taking down a pipe with a bend in it 
in a certain dairy, he discovered that In the neigh¬ 
bourhood of the bend there was a small tea-cup full 
of filth, so that the Pasteurised milk was being 
delivered to the cooler over the filth, this largely 
undoing the effects of the previous treatment. 

Mr. S. H. Hkrkomer enquired whether it was 
advisable to put a wad of cotton wool into the bottom 
of the pail when milking was being done. He had 
heard that was a good way of straining the milk. 

Ml. DoUdLAS, in reply, said the subject was so 
large that a series of papers were necessary to deal 
with it, and therefore some of the points raised in the 
discussion had not had the attention paid to them in 
the paper, which they might have had. For in¬ 
stance, the mechanical fittings in a dairy required 
an immense amount of study in detail. He quite 
agreed with Mr. Coopei that no sensible man would put 
any bends in the pipes without having inspection taps. 
The Pasteurising plant was usually cleansed by means 
of steam, and if there was any deposit of the albumin¬ 
ous compounds or casein on the pipes it was easily re¬ 
moved by steam or a solution of soda. He was quite 
unable to .say whether the adulteration which existed 
in London was amongst the very small or large 
dairymen, and did not think the subject came within 
the purview of his paper. Humanised milk had 
certain merits, and if the child to whom it wa.s 
given was healthy it was beneficial; but he 


thought it was always necessary in such matters> 
to take advice of a physician. He also thought 
the question of tied farms did not come within 
the purview of the paper, but it was unfortu¬ 
nately an evil which existed not far from 
London, and he did not know that any means 
could be devised by which the poor farmer could 
resist having to accept a contract which involved 
the taking of the whole of his supply. One hundred 
and seventy-aix degrees was looked upon as being the 
effective temperature for Pasteurisation, because it 
was beyond the thermal death point of pathogenic 
bacteria. He was aware that a lower temperature of, 
say, 148", if continued for 20 minutes, would give the 
same result, but modern practice would not allow of 
such a length of time being taken to Pasteurise milk. 
It must be done quickly, and the only way in which 
that was possible was the way he had described in the 
paper. The Pasteurisation was done instantly ; from 
the moment the milk left the receiving tank till it was 
cooled down to 38° only a short time elapsed. That 
answered the question with regard to the two coolers, 
the primary and the secondary, the passage being so 
rapid that he did not think it affected the milk 
at all. He had not noticed any increase in the 
bacterial vegetation in consequence, but he was open 
to conviction in the matter by a practical demon¬ 
stration. He had asked a good many times if the 
mantles which were used in Sweden and Germany 
were really effective, and had always received the 
unsatisfactory answer that it was quite obvious they 
must do good, but he had never been favoured with 
any facts ; and so far -as the paper was concerned he 
had endeavoured to deal with facts only and not 
opinions. He quite agreed with a good deal 
Mr. Kelly had said with regard to the transmission 
of tuberculosis by milk, but he disagreed with him 
with regard to the question of the suspension of the 
tuberculosis. He thought it was quite possible that 
generalised tuberculosis or tuberculosis of the lungs 
might not be transmitted, but he thought they were 
bound to assume in the majority of cases that it would 
be transmitted. Although Dr. Schroeder had demon¬ 
strated that germ-lree milk, so far as the tubercle 
bacillus was concerned, could be obtained from a cow 
with generalised tuberculosis, he thought that where 
one cow like that was found, ten with localised tuber¬ 
culosis in which the germs would appear in the milk 
could be discovered. The evidence he possessed led 
him to believe that the milk of a cow with tubercu¬ 
losis of the lungs had been proved to contain the 
germs of tuberculosis, and he had come to the con¬ 
clusion that the tuberculosis was transmissible. He 
did not intend to say that cooling destroyed in¬ 
fectious germs; the speaker misunderstood him on 
that point. Cooling was part of the process of 
maintaining the Pasteurised milk in an inert condition. 
Once the milk was in an inert condition, the cooling 
permitted the milk to be maintained in that condi¬ 
tion,for a reasonable length of time. If the milk was 
then taken into a warm atmosphere^ which was 
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charged with disease germs, the milk would get cod- 
taminated again. Milk was one of the best, if not 
the best, hosts for germs that could be found. A 
good deal of trouble was caused in households by the 
fact that people did not understand that milk should 
be put in clean vessels, and the distribution of 
milk in bottles, which had developed so much of late 
years, was a step in the right direction. He had 
seen an immense amount o^ bacterial growths taken 
out of milk, as Mr. Cooper had remarked, by 
means of special adaptations of a separator, 
and there was no doubt also that mechanical 
straining was a very good thing. The majority of 
sensible farmers certainly strained their milk at the 
farm, because any injurious matter which got into it 
could only be removed in that manner. Fine ma¬ 
terial, such as dust, which gave rise to bacterial vege¬ 
tation, could be removed by a separator, and he 
recommended its use for the purpose. For house¬ 
hold purposes to prevent harm from the possible con¬ 
tamination of the milk supplied, he suggested it 
should be boiled and the vessel which contained it 
covered with canvas or muslin to keep out germs 
which might be likely to get in from the atmosphere. 
The sand filter was u.seful, but it was troublesome to 
work. Pasteurisation slightly altered the flavour ol 
the milk. 

The Chairman, in proposing a cordial vote of 
thanks to Mr. Douglas for his instructive and 
interesting paper, said that if milk was scalded, so 
that a thin skin collected on the top of it, the same 
eflect was obtained as in Pasteurisation : and if the 
milk was kept cool no disease could result fiom its 
use. It was not a scientific remedy, but it had the 
advantage of being practical. 

The vote of thanks having been carried unani¬ 
mously, the meeting terminated. 


TURKISH COTTON. 

The growing of cotton in the Levant was first 
established on a large scale during the cotton famine, 
consequent upon the American civil war. AVhen 
peace was proclaimed, and American cotton began 
once more to supply the markets of the woild, this 
great staple product did not continue to find much 
favoui among the planters of Asia Minor, foi the 
reason that it was found more profitable to plant vines 
instead. As a result, the production of cotton in the 
Smyrna district has greatly fallen off; in iqoO, not 
more than 32,000 bales, of 440 pounds each, being 
produced. According to the American Consul at 
Smyrna, two kinds of cotton are grown in that dis¬ 
trict, which diflfer in several essentials. There is what 
is known as native cotton, or cotton grown from 
native seed. The pod when ripe does not, like that 
of the American cotton, burst open and permit the 
cotton to be gathered without the husk, but sticks so 
closely to the pod that it has to be gathered togethe 


with the pod, which is removed by band by women at 
the factories, in the interior, before shipment to 
Smyrna. Cotton grown from American seed produces 
a longer staple than the native plant, and, despite the 
fact that it sells at 5 per cent, higher than the native 
cotton, only about 10 per cent, of the whole crop is 
from American seed. The reason for this is that fresh 
seed has to be imported at least every two years, 
otherwise the plants soon deteriorate and produce no 
better cotton than do the native plants. After being 
gathered in the month of October, the cotton is 
almost all taken to the factories in the interior, near 
where it is grown, to be ginned before shipment to 
Smyrna. Aidin is the principal place where this is 
done, there being several large ginning plants employ¬ 
ing steam-power, and using between them from 3,500 
and 4,000 roller gins. After ginning, the cotton is 
pressed into bales, each containing about 440 pounds. 
Of the 32,000 bales of cotton produced in the 
Smyrna district, about 6,000 are used in a local yam 
mill, which employs about 10,000 spindles. A weav¬ 
ing mill is now being established in the island of 
Mitylene, and it is expected that it will give an 
impetus to the cotton-growing there, only about 
1,000 bales being produced annually on the island. 
The balance of the cotton is exported chiefly to Italy 
and Spain. Constantinople and Salonica, in boLb of 
which cities there are yam mills, diaw part of their 
supplies of raw cotton from Smyrna. 


INTERNATIONAL ART CONGRESS. 

The third International ('ongre^'S for the Develop¬ 
ment of Drawing and Art Teaching will be held in 
London from August 3 to August 8, 1908. The first 
Congress was held at Pans during the Exhibition of 
1900; and the second Congress at Heme in 1904. 
A permanent Federation Internationale de I’Kii- 
seignement du Dessin forms a permanent Committee 
to ensure continuity of the woik fiom congress to 
congress. 

It appears that a mistaken assumption is curient in 
some quarters that a mo\ement, of which the Con- 
giess is an outcome, will tend to multiply pictorial 
aitists. Mr. Keighley Snowden, Chaiiman of the 
Press Committee, writes that the Congress is con¬ 
cerned w’ith the teaching of those practical aits which, 
abroad, associate the schools and woikshops closely 
in a competition with British manufactureis. Draw¬ 
ing is taught, like writing, in almost all Continental 
schools. The main and veiy geneious educational 
equipment of foieign art schools has to do with the 
application of art to Industries. 

The British Committee of the International Art 
Congress base their appeal for public ^ upport largely 
upon the fact that this foreign activity, maintained 
with great intelligence, is found to threaten our 
commerce more shrew^dly and more seriously than 
British manufacturers are, even now, aware or apt io 
imagine. 
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HOME INDUSTRIES. 

Wheat Supplies ,—The expectation that the past 
three months—December, Januar}% February—would 
see a short supply of wheat, and prices correspondingly 
higher than those even of October, has not been borne 
out by the event. The experts were in agreement as 
to the shortage in the world’s wheat crops, and they 
put the deficiency of supply at from 9,000,000 to 
12,000,000 qrs., but they seem to have under-estimated 
the effect of the high>price level upon consumption, 
and in drawing out reserves from the “invisible 
supply.” Instead of scarcity in recent months there 
has been over-abundance of supplies, with the result 
that prices have declined from 5s. to 10s., as compared 
with the highest prices of October. In the three 
months ended January, the consumption as gauged 
by weekly deliveries to customers averaged 180,000 
qrs. per week less than in the corresponding months 
of 1906-7, and 300,000 qrs. less than in the same 
period of 1905-6. And if consumption has fallen 
short of expectation, supplies have largely exceeded it. 
In the first eight months of 1905 American exports 
reached 4,750,000 qrs., against 2,570,000 qrs. in the 
same period of 1907 ; and the Argentine exports 
have been on an unprecedented scale, the shipments 
since January reaching 3,858,000 qrs., against 2,231,000 
4)rs. last season. From other countries the shipments 
have been much as was expected, but on the whole in 
excess of estimates. Assuming the requirements of 
importing countries for the remainder of the crop year 
to be normal, some 26,000,000 qrs. will be wanted, 
towards which Argentina is expected to contribute 
13,000,000 qrs., and it may be reasonably assumed 
that the other exporting countries will not have much 
difficulty in making good the balance. Assuming, again, 
average conditions during seeding, growing, and har¬ 
vesting times this year, and the probability is that 
there will not be any very serious advance upon present 
quotations. 

The Eight Hours Bill .—The Bill now before Par¬ 
liament to limit the miners’ hours of labour to eight 
is viewed with considerable misgiving by many who 
are not coal owners. The eight hours is to be from 
“bank to bank,’’ that is to say anyone who works in 
a coal mine would have to be out of it again within 
eight hours of his descent. Colliery employees may 
be divided into two classes, the contractors and day¬ 
men. 1 he contractors are usually paid by results and 
they employ other men to whom they pay daily wages. 
These men work about 54 hours per week less half an 
hour per day when the pit stops coal-winding and the 
men get food. A considerable time is spent in getting 
from the shaft to the point of work and this, assuming 
the Bill became law as it stands, would have to come 
out of the eight hours, $0 that instead of working 54 
hours a week as now the men would work nearer 44. 
The time would vary because the older the mine the 
greater the distance to be travelled to the point of 
work which recedes from the shaft as the coal is 


worked out. It would seem to follow (i) that the 
contractor would not be able to pay his men as much 
as he pays them now since his own earnings would be 
diminished owing to the decreased output, and (2) 
the men employed in the older mines would suffer 
more than those at work in the mines opened recently. 
And from the employers’ point of view it is urged that 
the proposed limitations of hours would unfairly hit 
the older mines compared with those more recently 
opened up. Mine owners with large interests in new 
pits would, it is urged, be able to ruin the older 
collieries by winding longer hours at the recently de¬ 
veloped collieries and so getting a much larger tonnage 
on the market at much less cost, whilst many collieries 
which under present conditions might be worked for 
years to come would have to close down since it 
would no longer pay to work them. Expert opinion 
remains much divided as to the wisdom, or other¬ 
wise, of a compulsory eight hours day for miners, and 
when it is remembered that the miners themselves 
are by no means agreed on the point it may be 
gathered that there is much to be said in favour of 
very full consideration before making an eight hours’ 
day from bank to bank compulsory. 

British Shtphuilding.-^Wo'^A^ Statistical Tables 
for 1907 show the extent to which foreign nations still 
resort to British yards for their ships. Last year there 
were built in these yards 23 vessels for Germany, of an 
aggregate tonnage of 79,132 tons; 22 for Austria 
with a tonnage of 61,606; 15 for Holland with a 
tonnage of 31,443 ; 17 for Norway with a tonnage of 
39,654 ; 20 for Denmark with a tonnage of 38,089 ; 
and 9 for the United States with a tonnage of 30,814. 
We also sold to foreign countries 235 vessels of a 
total tonnage of 282,058. 

Workmen's Compensation .—Cotton manufacturing 
firms have received a circular from the Home-office 
relating to the Workmen’s Compensation Act, 1906. 
This Act, which came into force on iith July, 1907, 
empowers the Home-office to demand from every 
employer in every industry a return specifying the 
number of injuries in respect of which statutory com¬ 
pensation has been paid during the previous year, and 
the amount of such compensation, together with such 
other particulars of the compensation as the Home 
Secretary may direct. The present circular gives par¬ 
ticulars of the industries to which these regulations 
apply, and amongst them is “any industry being 
carried on in any factory to which the Factory and 
Workshop Act, 1901, applies.’’ The Home Secre¬ 
tary will require information concerning injuries and 
compensation during the year 1905, and the return 
has to be made between the ist of January and let of 
March, 1909. The returns can. be supplied by in- 
surimce companies or any association of employers, 
when such companies and associations agree to supply 
them. The penalty for not supplying the information 
required by the Home Secretary is j^5. 
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West African Cotton ,—The British Cotton Grow¬ 
ing Association is making progress with cotton 
cultivation in Nigeria. The Association has just 
opened a new ginnery at Oshogbo. It was only last 
summer that the Association began buying at Oshogbo. 
The plant is described as the hnest and the most 
complete yet erected by the Association, and it will 
be able to turn out 10,000 bales per annum when 
running full time as it is expected to do next year. 
It consists of two batteries of four gins each, and 
there is also a large hydraulic press by which the 
cotton is pressed into compact bales of 400 lbs. with 
a density of 28 lbs. per cubic foot. The average 
American bale has a density of about 22 lbs. per cubic 
foot. The cotton is conveyed to the gins by pneumatic 
attachment, and by the same means is carried to the 
condensor and delivered to the press. Not only is there 
a great saving of labour but the cotton is thoroughly 
opened out and cleaned. To-day the best lots of 
Nigerian cotton are selling at ]d. to '|d, per lb. 
over “ middling American.*’ The motive power is 
obtained from foui vertical steam-engines and three 
boilers of the locomotive type, with fire boxes 
specially constructed to burn coal, wood, or cotton¬ 
seed. The I.agos railway will soon reach Ilorin, 
where it is intended to erect a similar ginnery. The 
Association is doing a national work m encouraging 
cotton cultivation within the Empire. Nigeria alone 
is capable of producing more than sufficient cotton to 
meet the Lancashire demand. 

Radway Coal Pulls .—In a series of elaborate tables 
the Statute of February 29th, gives the results of the 
iq principal railway companies for the half-year ended 
December 31st last, in contrast with the results loi 
the corresponding half of 19 CKj, and a noticeable fea¬ 
ture of the returns is the increase in the expenditure 
upon coal and the varying effect of the high puces 
ruling. Thus, the increase m the coal bill of the Hull 
and Barnsley was 47 per cent., of the London and 
North-Western ^5 per cent., of the Great Eastern 
33*8 pel cent. The London and North-Western spent 
upon coal no less than 157,468 in excess of the 
expenditure for the corresponding months of i‘)o6, 
and the Midland ^^89,018 ; but the southern lines did 
not suffer in the same way, >vhich is due to the fact 
that the price they pay consists first of the price a! the 
collieries, and next of the cost of conveyance, and as 
the latter bears a considerable portion of the total 
price, and does not fluctuate, the percentage inciease 
in price is greatly diminished. Taking the 19 com¬ 
panies, the increase in their coal bill for the six months 
was/‘635,223, or 26*4 per cent. 

Labour Disputes .—After seven weeks the Clyde 
shipyard cofipersmitfas returned to work on Monday 
last, having accepted the masters* reduced terms. It 
is expected that the tin-plate workers and the sheet- 
iron workers will also resume work shortly, and if they 
do there will be shipbuilding peace once more upon 
the Clyde. At the time of writing the result of the 
engineers* ballot is not known. 


CORRESPONDENCE 


PROBLEM OF ROAD CONSTRUCTION. 

The authors of the above paper state on page 379 
of the Journal that only steel-covered roads would 
stand the wear of the new studded tyre with projecting 
steel studs. I wish to point out that a road composed 
of rubber blocks or some form of gutta-percha would 
stand the wear for a very considerable time ; but, as 
Mr. P. J. Thomas remarks in the discussion, it is 
mostly a matter of;^ s. d. If it were not so, I should 
consider that for town use, in place of the present 
wooden blocks, some kind of rubber, gutta-percha, or 
substitute in the form of blocks or thick .sheets, would 
solve the problem of road covering. Rubber being 
noiseless, waterproof, pliable, and cleanly ; also haWng 
rubber to rubber in the case of motor-cars. 

The question, of course, of the first cost of such an 
undertaking makes it utterly out of the question. 

D. R. Broadjient. 

Lonsdale-mansions, 1 unbridpe Wells, 
l''ebniary 29, 1908 


MEETINGS OF THE SOCIETY. 

Ordinary Meetings. 

Wednesday evenings, at 8 o’clock :— 

March ii.— “The Use of Reinforced Concrete 
in Engineering and Architectural Construction in 
Amenca.” By Ernest R. Matthews, F.R.S.E. 
Sir Ai exander Bjnnie Avill preside. 

March i8. — “Impressionist Painting : its Genesis 
and Development.” By Wyneord Dewht^rst 
The Eari o> Plymoi^ih, C.B., will preside. 

March 25. — “ Recent Improvements in Decora¬ 
tors’ Materials.” By A. S. Jennings. 

Ai‘R1L I. —“Dr. Schlick’s Gyroscopic Apparatus 
for Preventing Ships fiom Rolling.” By M. Ward. 
Sir William Hrnr\ White, K.C.B., F.R.S., 
will preside 

April 8 .— “Technical Education in America.” 
By Sir William H. Prkk.ce, K.C.B., F.B.S. . 

April 29.-— “Modem Roumania.” By Alfred 
Stead, Consul-fxeneral for Roumania. Sir Percy 
Sander.son, K.C.M.G., will preside. 

May 6.—“ The Gramaphont, and the Mechanical 
Recording and Reproduction of Musical Sounds.** 
By Ldvell N. Rkddie. 


Indian Section. 

Thursday afternoons, at 4.30 o’clock : — 
March 12.—“ Progress in the Native States of 
India during the past Forty Years.” By Sir David 
W. K. Barr, K.C.S.I., Member of the Counefl 
oi India. The Right Hon. Lord v^urzon of 
Kedlkston, G.C.S.I., G.C.I.E., will preside. 
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Colonial Section. 

Tuesday afternoons, at 4.30 o’clock : — 
March 24.—‘‘The Mineral Resources of Western 
Australia.” By the Hon. C. H. RasoN, Agent- 
General for Western Australia. 

Applied Art Section. 

Tuesday evenings, at 8 o’clock;— 

March 31. —“Enamel Portraits.” By Cyril 
Davenport, F.S.A. Sir Hubert vonHerkomer, 
C.V.O., R.A., will preside. 

Cantor Lectures. 

Monday evenings, at 8 o’clock :— 

Professor Vivian B. Lewes, “ Fuel and 
its Future.” Four Lectures. % 

Lecture I. —March g.—The formation of fuel 
—The storage of energy during the grow'th of vege¬ 
tation—The formation of cellulose, and its conversion 
into wood, peat and coal—Natural liquid and gaseous 
fuels. 

Lecture II.— March 16. —The fuel supplies of 
the world—^The uses of fuel and the past demand— 
The existing supplies and the future—The necessity 
for immediate economy, and the lines on which it is 
possible—The calorific value of our fuels, and the 
amount utilised in practice—Fitting fuel to the work 
it has to do. 

Lecture III.— March 23.—The smoke problem 
—Bituminous coal unfitted for any fuel purpose— 
—Smokeless fuels—The question of high low 

temperature carbonisation in the manufacture of illu¬ 
minating gas—The gas industiy and its work in the 
future. 

Shaw Lectures on Industrial Hygiene. 

Tuesday and Friday evenings, at 8 o’clock :— 
March 17 (Tuesday).—“ Child Workers and 
Wage Earners.” By Miss Nettie Adler, Hon. 
Secretary to the Committee on Wage Earning 
Children. 

Howard Lectures. 

Thursday evenings, at 8 o’clock :— 

H. S. Hele-Shaw, LL.D., F.R.S., ” The 
Navigation of the Air.” Three Lectures. 
*March 19, 26, April 2. 

MEETINGS FOR THE ENSUING WEEK. 

Monday, March q...ROYAL SOCIETY OF ARTS, John- 
street, Adelphi, W.C., 8 p.m. (Cantor Lecture.) 
Professor Vivian B. Lewes,' “ Fuel and hs Future.’* 
(Lecture 1 .) 

Surveyors, st. Great George-street, S.W., 8 p.m. 
Adjourned discussion on paper by Mr. W. G. S. 
Rolleston, “ The Small Holdings and Allotments 
Act, 1907.“ 

. G^gtaphical, University of LondSto, Burlington- 
gardens, W., 81) p.m.' Lieuteu'ant £. Steel, “£x- 
’ , ploration in Southern Nigeria,” 

^ M«^icVl, XX, Chandos-street, W., 8| p,iii« 


Tubsday, March 10, Asiatic, as, Albemarle-street, W., 4 
p.m. Dr. G. A. Grier«on> “The Modern Hthdn 
Doctrine of Works.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Prof. W. .Stirling, “ Membranes: their Structure, 
L'ses, and Products.*' (Lecture V.) 

Women’s Guild of Arts, Cliftord’s-ino, Fleet-street, 
E.C , p.m. Mrs. Herringham, “ Indian Archi¬ 
tecture.” 

Civil Engineers, as. Great George-street. S.W*., 8- 
p.m. Discussion on Mr. William Barclay Parsons 
paper, “The New York Rapid-Transit Subway.” 

Anthropological, 3, Hanover-square, W., 8^ p.m. 

Colonial, Whitehall Rooms, Whitehall-place, S.W., 
8 p.m. Mr. A R. Colquhoun, “ Our East African 
Empire.” 

Pharmaceutical, 17, Bloorasbury-square, W.C., 8 
p.m. 

Wednesday, March it ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. Mr. Ernest 

R. Matthews, “ The Use of Reinforced Concrete 
in Engineering and Architectural Construi tion in 
America ’’ 

Biblical Arc h.eolog>', 37, Great Russell-street, 
W’^.C . 4^ p.m. 

Mctcorologuml, 25, Great George-street, W., 7I 
p.m. T)r. G. Hellm.ann, “The Dawn of Meteor¬ 
ology.” 

Auctioneers’ Institute, 34, Russell-square. W.C., 74 
p.m. Mr. Ernest Runt/, Hostelries Ancient 
and Modern.'* 

Japan Society, 20, Hanover-square. W., 8^ p.m., 
Mr. L. Bmyon, “Some Phases of JicpaneHc Pamt- 
mg.” 

Huguenot .Society of London, W’mdsor Hoted, Vic- 
tona-street, S,W., 8 pm. Mr. Cyril Davenport, 
“ Miniatures.” 

Thursday, Marc.h 12 ROYAL SOCIE'l\ OF ARTS, 
John-street, Adelphi, W.C., 4.! p.m. (Indian 
0 Section.) .Sir David W, Keith Barr, “ Progress in 
the Native States of India during the past Forty 
Years.” 

Royal, Burlington-house, W., 4J p.m. 

Antiquaries, Burlington-house, W., 8^ p.m. 

Junior Art Workers’ Guild, Clifford’s Inn-ball, 
Fleet-street. E.C., 8 p.m. Mr. E. Strange, 

‘ ‘ J apancso Prints. ” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Piof. Sir John Rhys, “ Early British History and 
Epigraphy.” (Lecture II.) 

Electneal Engineers, 25, Great George-street, 

S. W., 8 p.m. Sir W. H. Preecc, “America Re¬ 
visited, xqciy.” 

Mathematical, 22, Albemarle-street, W., 5J p.m. 

Friday, March 13 Royal Inititution, Albemarle-street, 
W., 9 p.m. Chevalier G. Marconi, “ Transatlantic 
Wireless Telegraphy ” 

Astronomical, Burlington-house, 5 p.m. 

Junior Engineers, United Service Inst, Whitehall, 
S.W., 8 p.m. Mr. George T. Bullock, “Auto¬ 
matic Fire Extinction as applied to Factories.” 

Physical, Royal College of Science, South Kensing¬ 
ton, S.W., 5 p.m. I. Professor G. H. Bryan, 
“ Certain Dynamical Analogues of Temperature 
Equilibrium.” 2. Miss D. D. Butcher, “Ek- 
periments 00 Artificial Fulgurites.” 3. Mr. S. 
Russ, “ The Distributions in Electric Fields of the 
Active Deposits of Thorium and Actinium.*’ 

Saturday, March i4...Royal Institution, Albemarle-stfcet, 
W., 3 p.m. Professor J. J. Xhonieoii, ** Electrical 
Discharges through Oases.** (Lecture U.) 
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NOTICES. 


NEXT WEEK. 

MonM)AV, March i6, K p.m. (Cantor Lec¬ 
ture.) f^ROFEssoR Vivian B. Lkwe.s, “ Fuel 
and its Future.” (Lecture 11 .) 

Tue.sdav, Mxrch 17,8 p.in. (Shaw Lec¬ 
ture on Industrial Hygiene.) Miss Nftjie 
Adi.kr, “ Child Workers and Wage Earners.” 

Wednesdw, March 18, 8 p m. (Ordinary 
Meeting.) Wynford Dkwhvrst, R.B.A., 
“ Impressionist Painting : its Genesis and 
Development.” 

Thuksdw, March ig, 8 p.m. (Howard 
Lecture.) H. S. Hele-Shaav, LL.D., F.R.S., 

The Navigation of the Air.” (Lecture 1 .) 

Further details of the Society’s meetings will 
be found at the end of this number. 


CANTOR LECTURES, 

On Monday evening, gth inst., Professor 
Vivian B. Lewes delivered the first lecture of 
his course on “ Fuel and its Future.” 

The lectures will be published in the 
Journal during the summer recess. 


INDIAN SECTION, 

Thursday afternoon, March 12 ; The Right 
Hon, Lord Cur/.on of Kedle.ston, 
'O.C.S.I., G.C.l.E., in the chair. 

i'he paper read was Progress in the 
Native States of India during the past Forty 
Years.” By Sir David W. K. Barr, 
K.C.S.I., Member of the Council of India. 

The paper and discussion will be published 
in a future number of the Journal, 


SWINEY PRIZE. 

The Council have to give notice that the next 
award of the Swiney prize will be in January, 
1909, the sixty-fifth anniversary of the testator’s 
death. Dr. Swiney died in 1844, and in his 
will he left the sum of ^^5,000 Consols to the 
Society of Arts, for the purpose of presenting 
a prize, every fifth anniversary of the testator’s 
death, to the author of the best published work 
on Jurisprudence. The prize is a cup, value 
;^ioo, and money to the same amount; the 
award is made jointly by the Royal Society of 
Arts and the College of Physicians. The cup 
noxv given is made after a design specially 
prepared in 1849 for the first award, by D. 
Maclise, R.A. 

In accordance w'ith the arrangement with 
the College of Physicians, the award next year 
will be for Medical Jurisprudence. 

Any person desiring to submit a work in com¬ 
petition, or to recommend any w^ork for the con¬ 
sideration of the judges, should do so by letter, 
addressed to the Secretary of the Society. 

The followung i.s the list of the recipients :— 

1840. J. A. Paris, M.D., and J. Fonblanque, for 
their work, “ Medical Jurisprudence.” 

1854. Leone Levi, for his work, *‘The Commercial 
Law of the World.” 

1859. Dr. Alfred Swayne Taylor, F.R.S., for his 
work, “ Medical Jurisprudence.” 

1864. Henry Sumner Alaine (afterwards K.C.B.), 
D.C.L., Member of the Legislative Council of 
India, for his work, “Ancient Law.” 

1869. William Augustus Guy, M.D., for his “ Prin¬ 
ciples of Forensic Medicine.” 

1874. The Right Hon. Sir Robert Joseph Phillimore, 
D.C.L., for his “Commentanes on International 
Law.” 

1879. I^r* Norman Chevers, foi his “Manual of 
Medical Jurisprudence of India.” 

1884. Sheldon Amos, M.A., for his work, “A 
Systematic View of the Science of Jurispru lence.” 
1889. Dr. Charles Me>mott Tidy, F.C.S., for his 
work, “ Legal ^ledicine.” . , 
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1894. Thomas Erskine Holland, D.C.L., for his 
work, “ The Elements of Jurisprudence.^* 

1899. Dr. J. Dixon Mann, F.R.C P., for his work, 
“ Forensic Medicine and Toxicolo^jy.” 

1904. Sir Frederick Pollock, Bart., and Professor F. 
W. Maitland, for their book on “ The History of 
English Law before Edward the First.” 


ALBERT MEDAL. 

The Council will proceed to consider the 
aw^ard of the Albert Medal for 1908 early in 
May next, and they, therefore, invite members 
of the Society to forward to the Secretary, on 
or before Saturday the 4th April, the names of 
such men of hig^h distinction as they may think 
worthy of this honour. The medal was struck 
to reward “ distinguished merit in promoting 
Arts, Manufactures, and Commerce,** and has 
been awarded as follows in previous years:— 

In 1864, to Sir Rowland Hill, K.C.B., F.R.S. 

In 1865, to his Imperial Majesty, Napoleon HI. 

In 1866, to Michael Faraday, D.C.L., F.R.S. 

In 1867, to Mr. (afterwards Sir) W. Fothergill 
Cooke and Professor (afterwards Sir) Charles Wheat¬ 
stone, P\R.S. 

In 1868, to Mr, (afterwards Sir) Joseph Whitworth, 
LL.D., P'.R.S. 

In 1869, to Baron Justus von Liebig, Associate of 
the Institute of France, For.Mcmb.R.S., Chevalier 
of the Legion of Honour, dec. 

In 1870. to Vicomte P'erdinand de Lesseps, 
Member of the Institute of France, Hon. G.C.S.I. 

In 1871, to Mr, (afterwards Sir) Henry Cole, 
K.C.B. 

In 1872, to Mr. (afterwards Sir) Henry Bessemer, 
F.R.S. 

In 1873, to Michel Eugene Chevreul, For.Memb. 
R.S., Member of the Institute of France. 

In 1874, M*"' (afterwards Sir) C. W. Siemens, 

D.C.L., F.R.S. 

In 1875, to Michel Chevalier. 

In 1876, to Sir George B. Air>’, K.C.B., P'.R.S., 
Astronomer Royal. 

In 1877, to Jean Baptiste Dumas, For.Mcmb.R.S., 
Member of the Institute of F'rance. 

In 1878, to Sir Wm. G. Armstrong (afterw’ards 
Lord Armstrong), C.B., D.C.L., F.R.S. 

In 1879, to Sir William Thomson (afterwards 
Lord Kehin), O.M., LL.D., D.C.L., F.R.S. 

In 1880, lo James Prescott Joule, LL.D., D.C.L., 
F.R.S. 

In 1881, to August Wilhelm Hofmann, M.D., 
LL.D., F.R.S., Professor of Chemistry in the Uni¬ 
versity of Berlin. ^ 

InilSSx, to Louis Pasteur, Member of the Institute 

France, ^For.Memb. R. S. 

f Tn 1883* to Sir Joseph Dalton Hooker, K.C.S.L, 
CB., M.D„ D.C.L., LL.D,, F.R.S. 


In 1884, to Captain James Buchanan Eads. 

In 1885, to Mr. (afterwards Sir) Henry Doulton. 

In 1886, to Samuel Cunliffe Lister (afterwards 
Lord Masham;. 

In 1887, to Hkr Majesty Queen Victoria. 

In 1888, to Professor Hermann Louis Helmholtz, 
For.Mcmb.R.S. 

In 1889, to John Percy, LL.D., F.R.S. 

In 1800, to Dr. (afterwards Sir) William Henry 
Perkin, F.R.S. 

In 1891,10 Sir Frederick Abel, Bart., G.C.V.O., 
K.C.B., D.C.L., D.Sc., F.R.S. 

In 1892, to Thomas Alva Edison. 

In 1803, to Sii John Bennet Lawes, Bari., F'.R.S., 
and Sir Ileniy Gilbert, Ph.D., F.R.S. 

In 1804, to Sir Joseph (now^ Lord) Lister, F.R.S. 
In 1895, to Sir Isaac Lowthian Bell, Bart., F'.R.S. 
In 1896, to Prof. David Edward Hughes, F.R.S. 

In 1897, to (leorge James Symons, F'.R.S. 

In 1898, to Professor Robert Wilhelm Bunsen, 
M.D., For.Mcmb.R.S. 

In 1899, to Sir William Crookes, P'.R.S. 

In 1900, to Henrj' Wilde, F.R.S. 

In 1901, to His Majesty thi- Kin(;. 

In 1902, to Professor Alexander Graham Bell. 

In I003,to Sir Charles Augustus Hartley,K.C.M.G. 
In 1904, to Walter Crane. 

Id 1905, to Lord Rayleigh, O.M., D.C.L., Sc.D , 
F.R.S. 

In 1900, to Sir Joseph Wilson Swan, M.A., D.Sc , 

F. R.S. 

In 1907, to the Earl of Cromei, O.M., G.C.B., 

G. C.M.G., K.C.S.I. 

A full list of the sendees for which the 
medals \vcre awarded was given in the 
last number of the journal. 


PROCEEDINGS OF THE SOCIETY* 


COLONIAL SECTION. 

February 25, 3908 ; The Earl of Cromer,. 
O.M., G.C.B., G.C.M.G., K.C.S.L, in the 
cliair. 

The Chairman, in introducing the author of the 
paper, said that Lord Milner, in his classic work on 
Egypt, spoke of Sir Colin Scott-Moncrieff and his 
associates as the saviours of Egyptian irrigation. He 
thought he could improve on those words. It was 
no exaggeration to say that they were the saviours 
of Egypt. Without their help there could have been 
no hnancial rehabilitation, and without financial re¬ 
habilitation there could have been none of the moral 
and material improvements which had taken place of 
late; years. 

The paper read was— 



Man A 13,1908, 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


4 ?S 


IRRIGATION IN EGYPT UNDER 
BRITISH DIRECTION. 

By Sir Hanhury Brown, K.C.M.G. 

The Binding of the Nile. 

The Royal Society of Arts did me the honour 
to invite me, in the first instance, to read a 
paper on “ the work accomplished in Egypt 
under the icgis of England.’* This 1 had to 
decline, as not only beyond my powers, but as 
being too large a subject for a single paper. 
So the invitation was modified, and the paper 
has accordingly been restricted to a survey of 
irrigation in Egypt under British direction. 
Eiven thus, 1 find my subject has too wide a 
spread to be confined within the limits assigned, 
without undue compression ; and so something 
has to be shut outside. 1 have, therefore, ex¬ 
cluded the basin tracts of Upper Egypt and 
the whole Sudan from my survey. Basin irri¬ 
gation, on the one hand, is a system unfami¬ 
liar even to most irrigation engineers, and any 
attempt to make it intelligible to you, so that 
you might appreciate the reforms introduced 
in its working, would take too long and would 
very likely prove tedious. Sudan irrigation, on 
the other hand, is, as yet, only in the preliminary 
stage of study. Sir William Garstin’s personal 
inspections of the White Nile, extending over 
five years, and his expedition to the Equatorial 
I.akes at the sources of the White Nile, as 
also Mr. C. Dupuis’ expedition up the Blue 
Nile to Lake Tsana, were the arduous begin¬ 
nings of irrigation in the Sudan under British 
direction. Sir William (larstin’s Report 
upon the Basin of the Upper Nile” is the 
preface to its future history. Mr. Dupuis 
and his staff are now busily engaged in col¬ 
lecting reliable data for solving the many 
interesting problems of the Upper Nile, on 
which not only the development of the Sudan, 
but the further development of Egypt depends. 
Interesting though these problems are, they 
are still unsolved problems, and have no place 
in a paper which deals with the actual results 
of work accomplished. So I ndo not propose 
to cross the Southern boundary of Egypt, 
though the binding of the Nile can never be 
made complete within the limits of Egypt 
proper. Nature has ordained that the lands 
of the pap3rrus and the lotus—of the Upper 
and Lower Nile—must unite in the binding of 
their common river. 

The device, w^hich serves as first illustra¬ 
tion to this paper (p- 416), was designed some 
4,000 years ago. It is a not uncommon 


one to find on the pedestals of the royal 
statues of Ancient Egypt. It symbolises the 
union of the Upper and Lower Nile coun¬ 
tries under the control of a single ruler, and 
is called “ The Binding of the Two Lands.” 
The two figures represent the well-fed gods of 
the Upper and I-ower Niles binding together 
the lands of the lotus and papyrus into one 
united kingdom under the Pharaoh, whose 
cartouche is carved above the sign of Union 
and Control about which the binding takes 
place. Viewed as an illustration of modem 
history, the gods may serve to personify the 
British occupation of Egypt and the condo¬ 
minium in the Sudan. Or, if so preferred, let 
the god of the lotus be Lord Cromer, and the 
other of the papyrus Lord Kitchener, binding 
with firm grip the two countries together under 
the supreme control of the British Government. 

The PLAciN(i OK Irrigation i nder 
Bhiiish Direciton. 

Over 70 years ago, Kinglake, in the pages 
of his “ Eothen,” prophesied that thi* English¬ 
man, leaning far over to hold his loved India, 
would plant a firm foot on the banks of the 
Nile, and sit in the seats of the Faithful, 
while the sleepless Sphinx would lie watching 
and watching the works of the new busy race. 
On 13th September, 1882, 47 years after the 
prophecy w^as made, the battle of Tel-el-Kebir 
was fought, and a foothold established by the 
English on the banks of the Nile, a foothold 
to grow firmer from day to day. Ever since 
that battle was fought the Sphinx lies watch¬ 
ing the transformation scene which, under 
the hands of the new busy race, began then 
to unfold itself. And what a scene, brighter 
than dreamer’s visions, has developed through 
the waving of Lord Cromer’s fairy wand ! A 
nation bankrupt and degenerating, minished 
and brought low through oppression, has been 
transformed into a people rich and growing 
richer, enjoying the blessings of equal laws 
and good government ; and endowed with 
such growing prosperity that there is now 
assurance of the fulfilment of another pro¬ 
phecy made in 1898, that, ” for its size, the 
province of Egypt would become the most 
valuable domain on the face of the globe.”* 

I shall not presume to single out those who, 
it may seem to me, have contributed most to 
the regeneration of Egypt; but I think 1 may 
venture the statement that the Finance and 
Irrigation were the two Departments hich, 

• “ Eg^ypt in the Nineteenth Century.” C.mieron. 
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together, took the lead in redeeming Egypt. 
For, in order that Egypt might pay its way 
without the exhaustion that must end in bank¬ 
ruptcy, it was imperative that the country 
should be hiade to produce more and to waste 
less than it had been doing during the rule of 
Ismail. A sound administration of finances 
and an intelligent direction of irrigation were 
then the two things necessary to set the 
country on its legs. The Finance Department 


man who had gained experience in the prac¬ 
tical working of canal systems. So a well- 
known irrigation engineer of India, on his way 
home to England, was waylaid by Lord 
Dufferin in the Suez Canal and captured for 
Egypt. Sir Colin Scott-Moncrieff was the 
man. Though he was formerly my chief, I 
hope it will not be reckoned an impertinence if 
I express my opinion as to his fitness for the 
post. 1 am only voicing the unanimous judg- 


Ff(i. I. 
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invested the country’s money in irrigation, 
and the Irrigation Department gave it a 
return of sometimes a hundred per cent, or 
more. 

As a financial expert Lord Cromer himself 
was competent to guide the operations of 
the Finance Department, so that, whatever 
was done and whoever might be the British 
Adviser of the Khedive in this Department, 
there was good security that soundness would 
be the characteristic of its policy. 

But it was different with the Irrigation 
Service. ^ For the proper control of Egypt’s 
water-supply there w^as absolute need of a 


ment with reference to his appointment when 
1 say that probably no better choice could have- 
been made. In his position as head of the 
Irrigation Department he had need of broad 
views of irrigation matters. He required, in 
addition, the attributes of an administrator of 
consummate tact to qualify him to deal, on the 
one hand, with his ow^n staff officers—the in¬ 
spectors of irrigation—who were at times un¬ 
duly restive, being animals of high mettle r 
and, on the other, with Consuls-General and 
their kind, who had various axes of their own 
which they thought Sir Colin might be in a 
position to grind. His success w as conspicuous 
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and lasting. He preserved the peace ^!vithin and 
without the Department, and organised it on 
such sound lines that its performances, I feel 
bold to state, have satisfied not only others, 
but himself as well. 

Let us now pass in review what it is that 
the Irrigation Department in Egypt has done 
since it was put under British direction, in 
May, 1883, the date of Sir Colin’s appoint¬ 
ment by the Khedive on the nomination of 
Lord Dufferin. 

The Pioneer Stage of Control. 

During the latter half of the year 1883, 
Sir Colin went throughout all the land of 
Egypt” to make himself acquainted by per¬ 
sonal inspection with the conditions of the 
problem with which he had to deal. Within 
twelve months from the date of his appoint¬ 
ment his staff of four engineers of the Indian 
Irrigation Service had joined him. They 
were made Inspectors of Irrigation, and were 
forthwith sent to their posts to take charge of 
their respective Circles, with instructions to do 
what they could to put things right, and to 
spend as little money as possible ; for Egypt 
was then on the verge of bankruptcy. 

It is not good form to decry the work of one’s 
predecessors, even truthfully; but this I 
think I may be allowed to say, that the new 
Inspectors of Irrigation found so much that 
required doing to set things right that it was 
difficult to decide what first to take in hand. 
They had to learn a new language and a new 
country. They had to assert authority over 
their own staff of native engineers—no diffi¬ 
cult task with the ready backing at head¬ 
quarters of which they were assured. They 
had to encounter numerous vested rights, and 
overcome the open or hidden opposition of the 
native governors of provinces : they had above 
all to inspire the people with confidence in 
their honesty and ability. That they did not 
fail to do this was because they were British 
gentlemen devoted to their task. 

Justice in the Dlstriiiution of Water. 

Without money, one would naturally say 
they could do little. But they did a great deal. 
The just distribution of water to rich and poor 
alike was one of their most important duties. 
Hitherto the Irrigation Service had been under 
the nominal control of superior officers who 
never left Cairo. Actually it was controlled 
by the governors of provinces or local land- 
owners of infiuence. Material evidence of 
what went on in the ** good old times,” before 


Britishers interfered, was fairly abundant. 
Halfway down the main canal which irrigated 
Middle Eg3'^pt I found, soon after taking over 
my charge, the remains of a stone dam which 
Sultan Pasha, once the most influential man 
in Middle Egypt, had made when the water 
supply was short, so as to divert all the avail¬ 
able water on to his own lands. The native 
engineers certainly, and the governors of pro¬ 
vinces probably, would not have dared to ques¬ 
tion his right to do so. It would not have 
occurred to them that the poorer cultivators 
were being robbed of their due share of the 
precious water, most precious when there is 
least of it. They probably even 7 nade the dam 
for the Pasha by means of forced labour, com¬ 
pelled to work without pay by Government 
officials under the barbarous system of the 
Corvee. 

From the very first, then, inasmuch as some¬ 
thing could be done in this direction without 
money, and money there was none, the new 
reformers set themselves to introduce equality 
of distribution of water to rich and poor alike. 
.So strange and novel a proceeding was this 
and so difficult for the previously privileged 
class of pashas and rich to accept, that the 
English inspectors were accused of injustice’ 
towards the rich in riding their hobby 0 
justice to the poor. I will illustrate this by 
an incident w'hich occurred in connection 
with my own work, as indicating the difficulty 
of the situation of the inspectors, placed as they 
were nominally under a Minister whose sym¬ 
pathies were with the pasha class. Sultan 
Pasha, already mentioned, had died shortly 
before I appeared on the scene—fortunately for 
me, as he would have been a difficulty the 
more; but he had heirs who attempted to 
carry on the old traditions. One of them 
filled up a poor man’s field channel, and 
thus cut off his water supply. I ordered the 
reconstruction of the channel and the re¬ 
storation of the water supply, and wrote 
a strong letter to the Governor calling upon 
him to see to it. Meantime I was summoned 
to Cairo. The Pasha’s heir had written to the 
Minister of Public Works about my interference 
—what, I do not know\ The Minister sent for 
me, and I explained the matter to him. All 
that I remember of the conversation is that 
the Minister, in virtuous tones, impressed upon 
me that there was such a thing as justice for 
the rich as well as for the poor. Finally, I 
left him without having given w^ay upon the 
point, and saying I would find out whether my 
order had been executed or not. I sent a curt 
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telegram to the Governor from the Ministry, 
simply asking him if my order had been 
carried out. The Governor, noticing the 
place of despatch and fearing that I should 
report him for non-compliance with the order, 
promptly replied that the channel had been 
re-dug and the water was flowing. That was 
what I wanted—a fait accompli. However, 
the Minister made no further move, and I left 
things alone, merely satisfying myself on my 
return to my Circle that the Governor's report 
coincided with facts. Months after, when 
the Minister visited my Circle, he suddenly 
called to mind the case and asked what had 
happened in the matter; and 1 told him that 
my order had been duly carried out and the 
poor man’s water supply restored : and no 
further reference to the subject was thereafter 
made between us. 

Such glaring cases of interference with 
water distribution by the richer landowners 
were the first abuses in this direction which 
were dealt with, and with such good elfect 
that at length they became quite rare. It was 
encouraging, during periods of scarcity of 
water, to receive reports that the native irri¬ 
gators were breaking each others’ heads in 
their efforts to settle irrigation questions 
among themselves. We knew then that the 
water had reached the class of cultivator 
that finds nabouts the readiest and most 
convenient form of argument. A nabout is a 
stout stick of a kind well calculated to con¬ 
vince if wielded with any skill. But such a 
condition of things could only be considered 
satisfactory as being a stage in advance of 
what had been before. The water had reached 
the lands of the poorer classes, but its control 
could not be left to the strongest arm any 
more than it could be permitted to the longest 
purse. Gradually the Inspectors of Irrigation 
acquired a more efficient control over the 
water, and introduced more scientific systems 
of distribution, until, at length, the confidence 
placed in their ability, honesty of purpose and 
disinterestedness, was so firmly established, 
that the nabouts were put away and irrigation 
disputes were referred to the English inspector 
for settlement as the better way. It is seldom 
now that any agriculturist in Egypt in want of 
water takes the law into his own hands. The 
life-giving waters of the Nile no longer bear 
the reproach of being waters of strife. 

The CoRVKE and the Kourbash. 

Distribution of water, however, is not 
possible without some means of maintaining 


the channels and banks of irrigation systems. 
In the early days of the British Occupation, 
the funds at the disposal of the State 
were utterly inadequate to pay for even 
such work as was absolutely necessary to 
the continued existence of Egypt as an in¬ 
habited portion of the globe. But a substitute 
for work paid for by money was found in a 
system of long standing in Egypt—the system 
of the Corvee, or of work which was not paid 
for. Under this system, the peasants were 
dragged away from their villages, sometimes 
to considerable distances, and made to work 
without pay. Nor were food or shelter pro¬ 
vided : the women and children of the village 
had to see to the food supply from their own 
resources. The want of shelter was, as a 
rule, no great hardship in such a climate as 
Egypt; but, in Lower Egypt, there is, in 
winter, occasionally rain, and cold intense 
enough to cause distress to the poorly clad. 

As a necessary accompaniment of the Corvee, 
there was the lash, commonly called the 

kourbash.” This instrument of torture was 
usually applied to the soles of the feet, and 
was much in favour with men in authority or 
power as the officially recognised instrument 
of extortion or compulsion. If work has to 
be done, and there is no prospect of any 
pecuniary or other reward to induce the 
labourer to work, he must be forced to work 
by the stimulus of punishment. So long as 
the Corvee system existed, it w^as difficult to 
do without its inhuman concomitant. 

Bad as the Corvee was when admin¬ 
istered in accordance with the Khedivial 
Decrees regulating its employment, it 
was in practice unspeakably worse by 
reason of the abuses to wffiich it lent 
itself. In the days when despotism had a 
free hand in Egypt, the unpaid and unfed 
labour of the poorest of the peasantry was 
enforced to execute, not only works of benefit 
to the State, but the private undertakings of 
the Khedive and of influential landowners as 
well. There was no limit to the numbers im¬ 
pressed, no check on the rigour of the task¬ 
masters. 

Here, then, was a burden to be lifted from 
the shoulders of the poor. But for want of 
money the suppression of the Corvee had to 
wait. All that could be done in the early 
days of reform was to remove the abuses, 
restricting the employment of the Corvee to 
works of public usefulness, duly authorised, 
and forbidding the use of the kourbash. 

Meantime the irrigation officers had to make 
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use of this clumsy and wasteful human instru¬ 
ment to get the necessary clearances of canals 
and repairs to banks executed. If, in those 
days, they complained of their tools, it was 
not because they were bad workmen : they 
did the best they could with this unwieldy tool 
of clumsy make and bad metal. But the real 
value of the work done by the Corvee was 
absurdly low when compared with the esti¬ 
mate of the proper value of the labour em¬ 
ployed in doing it. The system was wasteful, 
inefficient and unmanageable, to say nothing 
of its inhumanity. How it continued its w'ork 
after the official suppression of the kourbash 
would be a mystery, were it not an open secret 
that the kourbash continued active behind the 
scenes till the necessity for it ceased later on 
with the total suppression of the Corvee. 

In 1884, the number of unpaid labourers 
impressed was, according to official reports, 
equivalent to 165,000 men working for 100 
days. If we take three piastres as the daily 
wage, the money value of this labour would 
be about ^^500,000. But, even with this large 
army of labourers, the necessary work to main¬ 
tain the canals in a state of efficiency was 
yearly falling into arrears. The introduction 
of cotton cultivation into Lower Egypt had 
necessitated the digging of deep canals with 
their beds cleared below the summer levels of 
the river, so that they might draw in water 
from the Nile throughout the summer for the 
irrigation of the cotton crop. These deep 
channels silted up badly during every Hood, 
and the Corvee was found unequal to the task 
of clearing them properly before the time when 
water had to be admitted for the cultivation of 
the cotton crop. Something had to be done to 
save the situation. 

The Delta Barracje. 

An attempt had been made to avoid the 
necessity of maintaining deep canals by 
raising the river water-level artificially at the 
head of the Delta. With this object a bar¬ 
rage, or river regulator, had been built across 
each of the Damietta and Rosetta branches 
of the Nile close below the point of bifurcation, 
some 15 miles north of Cairo. The work was 
designed to raise the natural water-level of 
the river at that point by 15 feet. Its construc¬ 
tion was begun in 1843 by Mougel Bey, a 
Frenchman, and was supposed to have been 
complete in 1861. But the foundations had 
been so carelessly laid, and were so defective 
in consequence, that, when the work was 
subjected to a head of water in 1867, it showed 


such unmistakeable signs of failing that all 
attempts to use it for its original purpose were 
abandoned. 

The accompanying map of Lower Egypt, 
Fig. 2, and the plan showing the liver and canal 
works at the head of the Delta, Fig. 3, will help 
to make plain what it was that the Barrage 
had been designed to do. The two river regu¬ 
lators, which together constitute the Delta 
Barrage, serve to dam the two branches close 
below the point of bifurcation during seasons 
of low supply, and to raise the water-level of 
the pond which is thereby formed in the river 
channel upstream of them. The main canals, 
which irrigate the Delta, take off directly from 
this pond through controlling head-sluices. 

Fig. 2. 



In the Annual Report on Irrigation of 1883, 
issued by the Public Works Ministry at Cairo, 
the Barrage was declared to be valueless 
except as a bridge over the Nile and a dis¬ 
tributor of the river discharge between the two 
branches. As the Barrage was thus pro¬ 
nounced incapable of raising the river levels 
in summer, it was recommended to adopt a 
project for irrigating the whole of Low'er 
Egypt by means of pumps at an initial cost 
of ;^7oo,ooo and an annual outlay of ^^248,550. 
It was at this critical moment that Sir Colin 
Scott-Moncrieff appeared upon the scene as 
one born in due time. The country was 
fortunately not committed to the pumping 
project, so Sir Cohn could reconsider the 
question. At the end of 1883, Mr. (now Sir 
William) Willcocks was put in charge of the 
Barrage to examine and test it, with the result 
that it was decided to shelve the pumping 
project and rely on a restored barrage, or 
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some similar substitute, for the irrigation of 
the Delta. In 1885, a loan of a million pounds 
was obtained for irrigation expenditure, and 
Lieut.-Colonel J. H. Western and the late 
Mr. A. G. W. Reid came from India to direct 
the works which were to be built with the 
million. The restoration of the existing bar¬ 
rage was decided on, and was the principal 
work for which the million was demanded. 
The work of restoration occupied five working 
seasons, and was successfully carried to com- 

Fig. 


the regulating apparatus was entirely wanting 
on one section of the Barrage, and on the 
other was incomplete and defective : the foun¬ 
dation platform was full of faults and traversed 
by springs, and was in no fit state to serve as 
a floor to a regulator of the river levels. To 
remedy this state of things a skin of sound 
masonry was laid over the old defective floor, 
with apron extensions up and down stream. 
At the same time the springs were properly 
staunched. This difficult piece of work was 

3. 



River and Canals at the Delta Barrage. 


pletion by the two engineers named, (^n the 
16th June, 1890, the work below water-level 
was reported complete. 

The Delta Barrage is the most important 
irrigation work in Egypt, for upon it the wealth 
of the country chiefly depends. Each of the 
two regulators, which together constitute 
what is known as ‘‘The Barrage,*’ is made 
up of 61 openings of 5 metres width. Each 
opening is fitted with a pair of iron gates 
sliding in vertical grooves, by which the water¬ 
way can be dammed to the height necessary 
for forcing the river discharge into the canals. 
.Before Colonel Western’s restoration work, 


so skilfully and thoroughly carried out that 
the Barrage was made strong enough to hold 
up 13 feet head of water. 

Cement-grouting the Barrage 
Foundations. 

But below the new skin which had been 
formed over and beyond the old floor there 
still existed the original defects in the 
foundation material. To consolidate this, 
a rather remarkable operation was carried 
out. Bores were jumped in the thick¬ 
ness of the piers from the roadway level 
51 feet downwards to the underside of the 
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lowest layer of masonry. Into each of the 
bores cement grout was poured continuously 
till the grout rose in the bore to roadway level. 
By this process the cement grout forced itself 
by the pressure of its own liquid column into 
all cavities, in or under the floor, and, by its 
property of setting under water, compacted to¬ 
gether all that was loose or disintegrated within 
its reach. 

The Bakra(ie Weirs. 

Lastly, weirs * have been constructed down - 
stream of the barrage on eitner branch, with 
the object of relieving the original structure of 
some of its work and, at the same time, of in¬ 
creasing its powers of control over the river, so 
that it has now been made possible to head up 
the river in summer to an artificial height of 
20 feet, instead of 13 feet only. Consequently 
every drop of the summer Nile which reaches 
the head of the Delta is forced into the canals 
which carry it to the crops to be irrigated. 
Absolutely no water is allowed to flow past 
the Barrage along the natural channels of the 
river below it until such time as the rising 
flood has caused the canals to run with liberal 
discharges. 

The Aholi'iion oe the Corv^.e. 

The successful accomplishment of these 
important engineering operations was at¬ 
tended or followed by important results. As 
has been stated, the restoration of the Barrage 
in its first stage, before the weirs had been 
built, had secured to the engineers in charge 
the power of raising the summer level of the 
river above it by 13 feet. It does not require 
technical knowledge to understand that, if the 
water level at the canal off-takes is raised, the 
bed level of the canals may be raised by an 
equal amount without reducing the quantity of 
flow into the canals. It is, therefore, easy to 
understand how it was that a great reduction 
in the labour of clearing the Delta canals 
resulted from the Barrage restoration. The 
reduction of silt clearances had been gradually 
effected in the canals of Egypt generally by 
the application of scientific methods of water 
distribution w'hich the Anglo-Indian engineers 
had introduced; but the restoration of the 
Barrage was the operation that produced the 
greatest effect in this direction, and must be 
given the largest share of the credit for 
bringing about conditions which made it pos¬ 
sible to arrange for the abolition of the Corvee. 

• Completed in May, 1901. 


Thus, by the employment of means to reduc^ 
the deposit of silt, by providing protection for 
banks exposed to water action, and by the 
elimination of useless work, the irrigation staff 
had so reduced the cube of earthwork which it 
was necessary to execute annually, that the 
cost of getting it done by contract, instead of 
by forced labour, was brought within the 
means of the country’s financial resources. 
The sum of ;^400,ooo, which the irrigation 
officers estimated was annually required to 
pay for the work that had hitherto been carried 
out by unpaid labour, was provided by the 
Finance Ministry as soon as the finances had 
sufficiently improved to allow of this being 
done, and the Corvee came to an end like a 
bad dream. 

CoNTRAC'i %f/cc Corvee Work. 

The process of suppressing the Corvee was 
spread over several years. For a few years 
contract and Corvee labour worked side by 
side, part only of the sum required for total 
abolition being at first provided. In this way 
the change from the one system to the other 
was not inconveniently abrupt. Most of the 
native governors of provinces disliked the 
change, as it transferred the control of much 
that added to their power from their 
hands to the Inspectors of Irrigation. Con¬ 
sequently, on the first introduction of con¬ 
tract labour, the governors sent reports to 
headquarters complaining of the way in 
which the contract work was being carried out. 
Their reports were founded on prejudice only, 
and in no wdse on facts, and the relations 
between the governors and the inspectors 
were strained in consequence. The conflict 
between the Governor of Assiout and myself 
concerning this matter of contract work 
became at one time so acute that it seemed 
as though one of us must be removed from 
the other’s sphere of action. The GovtTiior 
was an Egyptian of the old type, w^ho had an 
aversion to Europeans and all that made for 
progress, and whose delight was in the kour¬ 
bash. He had been accustomed to govern 
without sharing his ‘autocratic power with any 
rival, and the English chiefs of the Irrigation 
and Police were as an evil oaour in his 
nostrils. It was not, however, the policy of 
the Minister of the Interior at that particular 
time to oppose the new reformers, and the 
Governor, being restive, was summoned to 
Cairo to be instructed accordingly. A few 
days after, my native Chief Engineer asked 
me, with a smile on his face which he vainly 
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tried to suppress, if I had heard about the 
Go\^ernor of Assiout. I said, “No.*' He then 
told me that, after having an intervie^v and a 
cup of coffee with the Minister of the Interior, 
the Governor went home and died suddenly. 
Probably the Minister hurt his feelings, and 
produced such an effect that one of his fits, 
to which he was subject, was brought on 
and was the death of him. But the Eastern 
mind would not accept that view. I found, 
to my horror, that the seeming opportune¬ 
ness of the event, as far as I was officially 
concerned, pointed to a connection between 
me and the sudden disappearance from the 
scene of my troublesome opponent. 

The abolition of the Corvee was a reform 
only to be fully appreciated by those who had 
had personal experience of the working of this 
form of slavery. The peasantry, who were thus 
freed from servitude, were no doubt those who 
felt the most lively sense of relief. 

« 

Other Results of the Delta Barrage 
Works. 

But the removal of this burden was not the 
only result of the full development of the work¬ 
ing powers of the Barrage. In consequence of 
the better water supply obtained in summer by 
its action, the cotton crop, on which the wealth 
of Egypt depends, had been doubled, having 
increased from 3,000,000 to 6,000,000 cwt., or 
in value from ;^7,5oo,ooo to ;^I5,000,000. As 
the result also of the greater control obtained 
over the levels of the rising flood, the timely 
sowing of the peasants’ food crop of maize had 
been ensured. Further, the cost of raising 
crops had been lowered in consequence of the 
reduction of the height to which the water had 
to be lifted for irrigation. Meantime the cul¬ 
tivated area of Egypt had increased from 
5,000,000 to 6,000,000 acres, and the value of 
land had been doubled; while, at the same 
time that these benefits were accruing, the 
land tax had been reduced from ;^5,ooo,ooo 
to ;^4,500,000. 

If these results are represented by figures 
giving their money value, it will be found 
that the return for the special expenditure 
of under ;^4,ooo,ooo*, incurred in bringing 
these results about, was not a hundred per 
cent, only, but several hundred per cent. 


I 


Deltcf Barrage restoration and weirs ... 

... 000,000 

Development of Delta canals 

... 800,000 

Drainage .. 

... 1,000,000 

JRe^modelling Upper Egypt basin system 

... 800,000 

„ Middle 

... 300,000 


;{^3,8oo,ooo 


Change of Irrigation Chiefs and 
Conditions. 

During the period of this growth in pros¬ 
perity, Sir Colin Scott-Moncrieff retired from 
the Egyptian service, and Sir William (then 
Mr.) Garstin succeeded him as Under Secre¬ 
tary of Public Works. This change took place 
in 1892. The financial conditions prevailing 
during the time that these two respectively 
held office, were widely different. Sir Colin’s 
task was to make bricks with whatever stubble 
he could gather in place of straw; Sir William’s 
to make good use of the liberal supply of 
material that was placed at his disposal. In 
either case the tale of bricks was complete, 
and it has been universally admitted that the 
tasks were fulfilled to the perfect satisfaction 
of all interested. 

Insufficiency of Summer Water 
Supply. 

I have told how the efficiency of the Barrage 
was brought about, and how its power of hold¬ 
ing up water was added to by the construction 
of subsidiary weirs down stream, so that it was 
at last capable of holding up 20 feet of water. 
As the growth of the cotton crop had kept pace 
with the increase of the canal discharges, it 
came to pass that the total water supply fur¬ 
nished by the river in summer, was fully utilised 
in irrigation, and in bad years was insufficient 
to meet the needs of the crop. The canals 
drew off all the river water when the heading 
up at the Barrage was some 6 or 7 feet short 
of the maximum permissible. Not a drop was 
allowed to pass the Barrage gates. The leaks 
even round the gates, and between the pairs of 
gates, were stopped by caulking with rags. 

The ability of the Irrigation Department to 
meet the summer demand for water was 
tested to the uttermost in 1900. Fortunately, 
by the summer of this year, the construction 
of the weirs had so far advanced that it 
was possible, by temporary expedients, to 
make them come into action as if they had 
been complete. The flood of 1899 had been 
the lowest on record, but Lower Egypt had 
not suffered, as the deficiency of the flood was 
neutralised by so regulating on the Barrage 
that the levels of a fair flood were artificially 
produced in the river. Hitherto an over¬ 
cautious rule had been observed which forbade 
any partial closing of the gates during flood. 
The very low flood of 1899 was followed by 
extremely low levels in 1900 during the cotton- 
crop season. On January ist, 1900, the river 
level at Assuan was 6 feet below the average» 
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and the prospect for the coming’ summer’s first cataract above Assuan a dam of a height 


water supply was as bad as could be. Early 
in the year, therefore, the Barrage gates were 
closed and caulked with rags, and every drop 
of the river discharge was forced into the 
irrigation canals, depriving the twin channels 
of the river below the Barrage of absolutely 
all their natural supply. But in the 125 miles 
of channel of either branch, between the 
Barrage and the Mediterranean, spring and 
percolation water collects in quantity not to 
be despised. Therefore, in order to make this 
spring water also available for irrigation, 
there were constructed temporary dams—one 
in either branch some little distance above the 
point where it joins the sea—with the double 
object of excluding the saltwater and retaining 
the spring water. This source of supply also 
was drawn upon till it was exhausted. Further, 
to make the total available supply do the 
maximum work possible, its distribution was 
regulated by an elaborate and severe pro¬ 
gramme of rotations rigidly enforced. By the 
system of rotations water is given by turns to 
the different sections of the cultivated lands 
according to the rotation programme in force. 
As a result of these measures the cotton crop 
of the year 1900 yielded 5,500,000 cwt., which 
was a higher figure than that of any yeai 
previous to 1896. The highest figure reached 
previously to 1900, namely, 6,500,000 cwt., 
was that of the year 1897, which was a year 
of favourable summer levels in the river. 

Siora(;e of Water and Assi an Dam. 

The summer supply of igoo was utilised to 
the last drop and stretched to the limit of 
elasticity. F had become evident some years 
before that such a situation would soon be 
created by the continuous expansion of the 
area planted with cotton. It was, therefore, 
foreseen that, if the development of Egypt 
was not to be then arrested, means must be 
found for supplementing the summer dis¬ 
charge of the river. So Sir William Willcocks 
was entrusted with the task of studying the 
question of reservoirs with the object of pre¬ 
paring a project for storing the surplus water 
of the flood and winter discharges of the Nile 
for use during the summer. The construction 
of the Assuan Dam was decided on as the 
result of his studies. 

The latest calculations give the amount of 
water, which altogether would have to be 
stored to provide ft>r Egypt’s fullest develop¬ 
ment, as 6,000 million cubic metres. It was 
at first decided to build on fhe crest of the 


sufficient to store 2,500 million cubic metres, 
or five-twelfths of the full quantity required. 
But, as a concession to the vigorous protests 
of archaeologists, artists and others against 
the submersion of buildings on the Island of 
Philas which some of the protestors had never 
seen, a height of 26 feet was knocked off the 
top of the dam in the design. The capacity 
of the reservoir was thus reduced from 2,500 to 
1,000 million cubic metres, that is, from five- 
twelfths to two-twelfths-“Or one-sixth—of the 
full quantity required. 

The dam, as built according to the modified 
design, is miles long, and contains over a 
million tons weight of masonry. The greatest 
height of the dam is 127 feet. It supports a 
head of water of 67 feet. 

Results of Siorage by Assuan Dam. 

The further expansion of Egypt’s prosperity 
which has followed as a consequence of the 
construction of the Assuan Dam, and the 
works subsidiary to it, has not yet reached its 
full development, and that is probably the 
reason why the annual official reports of the 
Irrigation Service have not as yet attempted a 
statement of results. However, here is one 
item mentioned in the report for 1906. “ The 

actual benefit which has, up to the end of 1906, 
resulted to the country (that is, Middle Egypt) 
from these works is estimated to be a rise of 
rental value of /,'E. 1,770,000, and of sale value 
of ;£E.23,569,000.” There were then about 
300,000 acres converted from basin to perennial 
irrigation out of a total of 400,000 acres to be 
eventually converted. 

Basin land is land that is inundated during 
the flood season and grows one crop of cereals 
or clover a year. When it is converted from 
basin to perennially irrigated land—that is, 
w'hen floods are excluded and irrigation is 
provided all the year round—two crops a 
year are grown in place of one, and the 
rental and selling values of the land are more 
than doubled. The converted basin lands of 
Middle Egypt absorb the lion’s share of the 
reservoir water; but the reservoir has also a 
high importance as providing insurance for 
the cotton crop of Egypt, valued at about 
;^28,000,000.* Land also in the Fayum 
Province has risen in value, and the area 
of cultivation there has extended in conse¬ 
quence of the improved conditions of water 
supply created by the construction of the 
Assuan r eserv oir. _ _ __ 

♦ Blue-book Egypt, No. 2 (1907). 
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I shall not attempt any description of the 
dam or its construction, as this is not a 
society of engineers. Moreover, you probably 
know as much as could be told you in 
the short time available for reading this 
paper. The dam is a work worthy to be 
praised, and those who helped to make it may 
be proud of it. Their names are recorded in 
the various accounts of its construction. The 
late Sir Benjamin Baker was the consulting 
enigineer to the Egyptian Government for this 
work, and all who worked on it with him will 
feel that in losing him they have a personal as 
well as professional loss to deplore. 

As the restoration of the Delta Barrage to 
usefulness was the most noteworthy^ material 
work that distinguished Sir Colin Scott-Mon- 
crieff’s term of office, so the Assuan Dam will 
be reckoned the most remarkable monument 
of Sir William Garstin^s stewardship. 

I may here mention that the raising of the 
Assuan Dam by 5 metres (16 feet 5 inches) 
has been decided on, and has probably been 
already commenced. The high-water level of 
the reservoir will, on the completion of the 
additions, be raised 7 metres (2.^ feet), and the 
capacity of the reservoir will thereby be in¬ 
creased from 1,000,000,000 to 2,300,000,000 
cubic metres. 

The decision to raise the Assuan Dam has 
been lately criticised by Sir William Will- 
cocks* in a way which, he himself admits, a 
diplomat would not have done. He!) did not 
know, when he delivered himself of his criti¬ 
cisms, that he was wrong in his ffacts. He 
was severe on the decision to raise the dam 
7 metres, instead of 6 metres as he himself had 
proposed, and expressed himself in these 
words:—** I have tried in vain to fathom the 
reasons which led the late Sir Benjamin Baker, 
as Consulting Engineer to the Government, to 
advise the raising of the dam by 7 metres, 
when he had resisted its being raised by 6. 
He might have recommended its being raised 
by 5 metres as something quite safe.*’ Well, 
it is by 5 metres that Sir Benjamin recom¬ 
mended that the dam should be raised, and 
not by 7 : it is the high-water-level of the 
reservoir that will be raised by 7 metres. Sir 
W. Willcocks’s not too delicately worded criti¬ 
cisms of Sir B. Baker, therefore, rest on as 
faulty foundations as the Delta Barrage 
originally did. I think it only right that I, 
being a member of the Institution of Civil 
Enginee rs, shou ld take this opportunity of 

• Lectnret delivered in Cairo to the Khedi vial Geographical 
Society on December, 1007, and 23th January, 1908. 


speaking in defence ofoneof the most esteemed 
in his profession, now that he cannot do it for 
himself; not on the principle of de mortuis 
nil nisi bonum, but because there is no justi¬ 
fication whatever for the unworthy suggestion 
that Sir Benjamin’s recommendations con¬ 
cerning the raising of the Assuan Dam were 
influenced by any other consideration than the 
desire to give the best professional advice in 
his power to the Egyptian Government. 

The Assiout, Zifta and Isna Barrages. 

Some of the works that I have referred to 
as subsidiary to the Assuan Dam were them¬ 
selves works of the fiist magnitude, such as 

Fig. 4. 



the Assiout and Zifta barrages* The function 
of these river regulators is the same as that 
of the Delta Barrage, namely, to distribute 
water, oot to store it. The Assiout Barrage 
spans the undivided river at Assiout, and is 
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the work that controls the distribution of t h 
river water between Lower and Middle Egypt. 
It is made up of 111 bays or openings ot 5 
metres width, and a lock for navigation. The 
Zifta Barrage is built across the Damietta 
branch, about half-way between the head of 
the Delta and the sea, and distributes the 
water of that branch to the canals on either 
side. It is made up of 50 bays and a lock. 
Both these barrages are of the same type as, 
and similar in design to the Delta Barrage. 

Yet another barrage is now under construc¬ 
tion, the Isna Barrage ; but it is not subsidiary 
to the Assuan Dam, as its function is to arti¬ 
ficially raise the levels of a low Hood for the 
benefit of those basin lands of Kena which 
would otherwise not be reached by the inunda¬ 
tion. It is a work similar to the Assiout 
Barrage, and of 120 bays. 

The accompanying map of Egypt includes 
the sites of all the w'orks referred to. 
Highest up the river comes the Assuan Dam, 
750 miles from the sea. The Isna Barrage, 
now under construction, is about 100 miles 
below Assuan. The next work, following the 
river down, is the Assiout Barrage, 400 miles 
from the sea. The Zifta Barrage, on the 
Damietta branch, lies about half-way between 
the sea and the Delta Barrage. 

Thk Irrigation Department under Sir 
CoMN Scott - Moncriei-f and Sir 
William Garstjn. 

Sir William Garstin is about to leave the 
Egyptian service. It would be a pleasant thing 
for him, I imagine, to be called upon to give 
an account of his stewardship. For sixteen 
years he has been Under Secretary of Public 
Works. During that time there have been 
built the Assuan Dam, the Assiout and Zifta 
Barrages, and the weirs below the Delta Bar¬ 
rage ; and the Isna Barrage is now under con¬ 
struction. A host of other works of regulation 
■have been built on the canals. Sir William 
Garstin and his staff have known how to spend 
to good purpose the large sums of money that 
the Finance Ministry placed at their disposal. 

Sir Colin Scott - Moncrieff’s account of 
stewardship would not take credit for so many 
mighty works of stone and bricks and mortar; 
but the immaterial foundation of it all was 
laid by him in the formation of a Department 
that compelled confidence in its discretion to 
decide upon, and its ability to design and 
carry out, works that would give prosperity to 
Egypt; and to his period of office belong the 
restoration of the Delta Barrag^ and the 


abolition of the Corvee. With half of the 
million pounds that were given him he 
restored the Barrage, the one work more than 
any other that won the race against bank¬ 
ruptcy. In his “ England in Egypt,’' Lord 
Milner, once Under Secretary for Finance in 
Egypt, writes of irrigation matters in Egypt 
as enthusiastically as if he were an irrigation 
man himself, and glad am I that he does so. 
He is a man whose good opinion is much 
valued by irrigation men and others. Of this 
irrigation million he writes :— 

** It saved the irrigation system, and with it the 
finances of Egypt. It has brought in cent, per cent. 
Of all the extraordinary contrasts of which the 
history, and especially the financial history, of Egypt 
is so full, there is none more striking than that of the 
countless millions borrowed by Ismail and this single 
million for irrigation. The former raised with ease 
in the heyday of fortune, the latter only obtained 
after a hard struggle, when Egypt’s power of borrow¬ 
ing seemed almost extinct; the former squandered 
with so little benefit to the country, the latter of 
such incalculable value in the re-establishment of her 
prosperity.” 

The Pioneer Inspectors of iRRiciAiiON. 

It is nearly five years ago since 1 left Egypt 
and its canal works, and it is a treat to me 
now to sit, on these cold nights, by the fireside 
and read the chapter on the struggle for water 
in Lord Milner’s delightful book. For I am 
proud of being one of the pioneer inspectors 
that joined Sir Colin in Egypt in 1884, and 
helped to lay the foundation course of bricks, 
made without straw, upon which has risen so 
wonderful a superstructure. 

As I have not been able to leave all mention 
of myself out of this paper, I must give myself 
the pleasure of naming my co-pioneers in irri¬ 
gation reform in Egypt, under the command of 
Sir Colin Scott-Moncrieff. First to arrive w'ere 
the late Lieut.-Col. J. C. Ross and Sir William 
Willcocks, in December, 1883. Mr. E. W. P. 
Foster and I followed in April, 188^, and Sir 
William Garstin, in October, 1885. With the 
retirement of Sir William Garstin next spring, 
there will remain nothing of this pioneer band 
in the Irrigation Service except the memory 
and the fruit of their labours. 

As long ago as 1892, the yea. of Sir Colin 
Scott - Moncrieff’s retirement, Lord Milner 
wrote thus of irrigation in Egypt under British 
direction :—” Viewed as a whole, there can be 
no question, that the Irrigation Department is, 
of all the branches of the Egyptian jervice 
managed by British chiefs, the one upon 
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which, from first to last, it has been possible to 
look with the most unmixed pride/* 

And since that year to this, the Irrigation 
Department, under Sir William Gar&tin, has 
been earning fresh wreaths of laurels for 
victories no less renowned than those it won 
before. 


DISCUSSION. 

The Chairman (the Earl of Cromer) said he 
was sure that all present would fully agree with him 
in thinking that they were greatly indebted to the 
author for his most interesting and instructive paper. 
He desired to make one or two remarks upon a sub¬ 
ject upon which the author had dwelt, namely, the 
abolition of the Corvee. Curiously enough only the 
previous day, in another place, he was speaking of 
the evils which had resulted from adopting the system 
of forced labour in another part of Africa, the unfor¬ 
tunate and misgoverned Congo, and he pointed out 
that in the face of great obstacles they had managed 
to keep clear of the system in Egypt. It could not 
be doubted that of all the administrative problems 
with which they had to deal that was the one which 
probably presented the greatest difficulty. More¬ 
over, the difficulties were of a nature that could 
probably only have occurred in a country which Lord 
Milner had very aptly termed the land of paradox. 
When Sir Colin Scott-Moncrieff and his associates 
took the matter in hand the position was somewhat 
as follows: it was absolutely necessary to clear a 
certain amount of mud out of the canals in order to 
enable the water to flow freely over the flelds. 
For centuries past the Egyptians had been accus¬ 
tomed to be flogged by various rulers, from 
Pharaohs to Pashas, in order to make them remove 
the mud. Suddenly Lord Dufferin stepped upon 
the scene and decreed that they were no longer 
to be flogged. He was quite right, but the situation 
that was created for the moment from the point of 
the English administrator was somewhat embarrass¬ 
ing, because the Egyptians were blind to their own 
interests. They said to themselves, “ As we are not 
to be flogged, and, as we are not obliged to remove 
the mud, we will not remove it; ” the result was that 
for the time being the Englishmen in the country 
were on the horns of a dilemma. It appeared for the 
moment as if they would be either obliged to let the 
Egyptians starve, or to flog them in order to save 
them from starvation. The scientifle skill and 
patience of Sir Colin Scott-MonciiefT saved them 
from the adoption of either of those two unpleasant 
alternatives; but for the time being the crisis was 
very acute, and caused a great deal of anxiety. The 
author had referred to certain criticisms which Sir 
William Willcocks recently made upon the late 
Sir Benjamin Baker’s work.. Sir Benjamin Baker’s 
reputation was not only very dear to those who, 


like himself, had the privilege of his personal 
acquaintance and friendship, but also to the 
nation in general. He was afraid that he /Lord 
Cromer) might be, in some respects, responsible for 
the mistake into which Sir William Willcocks, he 
did not doubt, quite unwittingly, fell, for in 
a despatch which he wrote to the Foreign Office, 
which was presented to Parliament, he said, using 
the loose phraseology of one who was not an expert, 
that the Assuan Dam was to be raised by seven 
metres: he ought to have said that the water-level 
was to be raised seven metres. He thought, how¬ 
ever, that Sir William Willcocks, as an engineer, 
should have looked at what the other engineers said 
in the enclosures of the despatch, and if he had 
studied what the late Sir Benjamin Baker and Sir 
William Garsfin said there could have been no mis¬ 
apprehension at all, because there it was stated that 
the water-level was to be raised by seven metres, and 
not the dam. He was glad that any misapprehension 
on the point had been completely removed. The 
work accomplished by the Irrigation Department had 
been very great, but it was as yet not nearly finished. 
He could not doubt that in the course of time the 
programme sketched out by Sir William Garstin in 
bis epoch-making report would be eventually carried 
out. When that was done the whole of the waters 
of the Nile, from the lakes to the sea, would be under 
thorough control. One of the future problems 
reserved for the administrators of Egypt was how to 
find the money for carrying out those great works. 
He thought he was correct in saying that in the next 
15 or 20 years some 20 millions of money might very 
advantageously be spent on irrigation in Egypt and 
the Sudan. In some respects the financial problem 
did not present any very great difficulty. It could not 
be doubted that the expenditure would be remunera¬ 
tive, and in legard to the manner of carrying it out, 
he did not doubt that the successors of Sir Colin 
Scott-Moncrieff and Sir William Garstin would 
perform their duties in a manner worthy of the 
traditions which had been banded down to them 
by their predecessors. The only difficulty which 
would be met by the administrators of Egypt in 
dealing with the financial problem was, that although 
the Egyptian Government had acquired full financial 
liberty of action in other matters, they had still 
not unlimited powers of borrowing. The matter 
was not very urgent, for there was a large sum of 
money now in the Egyptian Reserve Fund, and, 
moreover, in the course of a few years, what was 
known as the Domains Loan, the capital of which 
had now been reduced to one million, would be 
paid off, and the lands which would then remain 
over would constitute a valuable asset which might 
very possibly be turned to account. At the same 
time, the difficulty in connection with the continu¬ 
ing of these works—they could only be continued by 
borrowed money—would certainly have to be faced 
sooner or later. The late Lord Salisbury once said 
to him thdt when one reached the foot of the moun- 
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tains it was generally possible to find a pass through. 
He had the fullest confidence that Sir Eldon Gorst 
and his advisers would, when the proper time came, 
be able to find a pass through those particular 
financial mountains. Finally, he desired to say that 
the British engineers in Egypt had accomplished a 
task which, in the eyes of politicians, was even more 
remarkable than that of curbing and controlling the 
refractory waters of the Nile. They had justified 
Western ideas to Eastern minds; they had shown 
in a manner that had captivated the blurred intellect 
and wayward imagination of the poor Egyptian 
fellaheen, that the usurer and the vendor of adulte* 
rated drinks were not the only products of Christian 
civilisation. Inasmuch as they had done those 
things they deserved the credit of the civilised world, 
and moie especially of all those who were interested 
in the solution of Eastern problems; they deserved 
the gratitude of the rulers of Algiers and Tunis 
equally with that of the rulers of India. 

Sir Cdlin C. Scott - Moncriei^f, K.C.S.I., 
K.C.M.G., said some very flattering and kind remarks 
had been made about him, both by the author and 
the Chairman, and he hardly knew which way to 
look. He was the first engineer to go from India to 
Egypt, where he had the benefit of the constant 
advice and help of the Consul-General, Sir Evelyn 
Baring, He was on good terms with the Ministeis, 
and lived in a comfortable house in Cairo ; in fact all 
the pleasant things seemed to come his way. But it 
was very different with the Inspectors, like his friend 
Sir Hanbury Brown who, in the cold and hot weather, 
had to perform their work in every part of Egypt. 
He remembered one of the Public Works Ministers 
telling him that Englishmen could not live out in the 
provinces, and he replied, “ Vou try them ; they have 
come from India.” The Pasha still refused to allow 
them to go away from Cairo, and it was not until he 
threatened that he and his friends would go back to 
India that the Pasha gave way. The work Sir Hanbury 
Brown did was of an exceedingly hard character. He 
lived with his wife and family in a squalid Arab 
town 160 miles up the Nile foi ten or eleven years. 
There were no other English ladies or gentlemen in 
the place, no doctor, and no civilisation of any sort. 
Again and again, the natives used to come to him 
(Sir Colin) with complaints about the unfair distri¬ 
bution of water, and on his reply that he would send 
a letter to the Governor of the Province about the 
matter, they always said: ** Do not do that; send 
one of your Englishmen.” He remembered one of 
the Ministers coming to him and saying that he had 
just come back from a visit to his estate, and that he 
Oir Colin) would be glad to hear that the irrigation 
was going on well there. On his enquiring whether 
bribery existed at all, the Pasha replied that if a man 
took a bribe the Irrigation Inspector seemed to hear 
of it at once, and put a stop to it. He thought the 
people of the country liked the Irrigatioa Officers. 
There was a certain amount of pin-pricking, which 


the Chairman would recollect, from their French 
neighbours. There was a funny, little, spiteful news¬ 
paper, which used to tell astounding stories of what 
it cost the country to keep the Englishmen there. 
He remembered that one story was, that the English¬ 
men drew enormous sums for what they called 
“travelling expenses,” not only for themselves, but 
for their “bool-dogs,” for whom they also claimed 
travelling allowances. He recollected a French lady, 
a governess in the family of the Khedive’s brother, 
asking him, on one occasion, to give the Khedive’s 
brother another irrigation outlet in the particular 
canal where he had land. He (Sir Colin) knew 
that the Khedbe’s brother had at that time more 
outlets than he deserved and refused the applica¬ 
tion; but he chuckled inwardly to think that the 
Irrigation Officer so controlled matters that the 
Khedive’s brother had to get his French governess 
to ask for irrigation facilities. The author had alluded 
to the kind of straw with which bricks were made 
in the early days. He, personally, remembered some 
very curious materials being used. The old gates at 
the Barrage were full of leaks, and it was difficult 
to hold the water up for irrigation purposes, although 
the engineer in charge tried all kinds of things. Close 
to the barrage there was an old palace belonging to 
one of the Khedives ; nobody ever went there except 
rats, and bats, and moths. It possessed some splendid 
big rooms, with divans all round them, covered with 
smart French brocades, damasks, and silks, more or 
less worm-eaten. Ills friend, the engineer, saw them 
one day, and said they were the very things for 
blocking up the holes in the gates. Accordingly, the 
divans were stripped of their cushions, and silks, and 
brocades, the holes were blacked one after another, 
and the cotton crop was saved. He was sure the 
Khedive did not know what had happened, otherwise 
he would have had fits. It had been said that the 
finances of the country depended on the irrigation. In 
the same manner the irrigation depended on the 
finances, for without the money put at the disposal of 
the engineers very little could be done. There, again, 
the personal influence of the Consul-General helped 
them greatly. At the International Conference in 
London, in 1884, it was decided that the great Powers 
should guarantee a loan of eight millions ster¬ 
ling to Egypt. Lord Cromer asked that an 
extra million should be given, which should be 
devoted to the improvement of the irrigation works. 
He believed considerable doubt was expressed as to 
the expediency of suppl}ing the money; but years 
afterwards the Secretary of the Treasury admitted to 
him that, although at the time he thought it was 
perfect madness, and that the money was being 
wasted, he had changed his mind, and Lord Cromer 
was right. Half a million was spent on the banage, 
of which the author had given a description, although 
Sir Hanbury had not stated that it was he himself 
who designed and carried out the weirs below ♦he 
barrages, which enabled the water to be held up from 
13 feet to 20 feet. The other half-million was spent 
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on the improvement of various minor canals and the 
drainage of the country, which had been entirely 
neglected. Low-lying places had been left which had 
become salted and sour, and serious anxiety was felt 
by many people whether the land would not be 
permanently ruined. While he was in the country, 
rather more than a thousand miles of drains were con¬ 
structed, which were about 5 feet wide at the top and 
enlarged to 50 feet near the sea. He believed much 
more had been done in that way since he left Egypt. 
But the work which he had most at heart in Egypt was 
the abolition of the Corvee, even more than the restora¬ 
tion of the barrage. Sir Auckland Colvin in his book 
said he (Sir Colin) preached the abolition of the 
Corvee in season and out of season, and probably 
Lord Cromer thought he had Corvee on the brain. 
The audience had heard what a monstrous system it 
was, and when he first went to Egypt he decided that 
the English engineers should not carry it on. From 
all time, the unfortunate fellaheen has accepted it 
as inevitable. He went to the Ministers and im¬ 
pressed upon them that there mu.st be some change 
of system, and he was assured it was a well-known 
fact that the Egyptian fellaheen would not work for 
wages, and that he must be forced. Finding their 
efforts useless, the English engineers tried a little 
guile. They told the Pashas that they could not 
manage with the Corvee system, because the work 
was done so badly that the irrigation could not 
be improved, and if the benefits of irrigation were 
lost the revenue could not be obtained. After a great 
deal of delay they were allowed to introduce as a trial, 
into two provinces, the system of the redemption of 
the Corvee. They were allowed to tell the people 
that if they liked to pay a sum, which was practically 
six shillings, they might go home. He could not 
remember how much money was actually obtained 
the first year, but there happened to be a considerable 
fund that was available just then, and 16,000 was 
spent upon the redemption of the Corvee, including 
the six shillings per head per man. Subsequently 

2 50,000 a year was spent for this purpose, an 
amount which was afterwards raised to ;f400,oco 
a year, a sum enough for the purpose, and since 
January, 1890, there had been no Corvee in Egypt. 
Those present could understand that it was a satis¬ 
faction to him to have been able to do even so 
little work in such a cause as that. The fellaheen 
now perfectly understood the difference between 
being forced to work and getting no pay, and being 
invited to work for pay. In conclusion,, he again 
desired to thank his late chief. Lord Cromer, and his 
old colleague. Sir Hanbury Brown, for the kind way 
in which they had alluded to him. 

Mr. Maurice Fitzmaurick, C.M.G., said that 
in England a great deal was thnaght, and rightly 
thought, of the large works which supplied water to 
^rge to]wns, like Manchester, Liverpool, and Birming- 
but in those cases they were simply dealing with 


the supply of water for human beings and animals. It 
was a very different matter when engineers had to 
supply water for all purposes, including vegetation, in a 
country 600 or 700 miles long, which practically had 
no rain. During his four years in Egypt there were 
only three showers where he was working. The paper 
gave an interesting description of the great irrigation 
organisation of Egypt, but he was sure the author 
would say that unless an individual had spent some 
time in the country it was impossible to understand 
the vastness of the system. Even the ordinary visi» 
tor to Egypt who stood on the great bridge over 
the Nile at Cairo at Christmas and watched the great 
volume of the Nile running underneath could not 
judge what it meant to those engaged in the irriga¬ 
tion service, before the Nile Reservoir was working, 
when, in May, that great volume of water was 1 educed 
to about one-fifth or one-sixth of the volume then 
seen. Similarly it was difficult to imagine from photo¬ 
graphs on the screen the enormous trouble con¬ 
nected with the works described. He had had the 
advantage of going over the Cairo Barrage with the 
author while the new weirs and other works were 
in progress, and learned many lessons from him 
in regard to the way of dealing with that most 
subtle enemy of engineers, water, if it was not 
a crime to call water an enemy in speaking of 
Egypt. When in 1900, a year of very low water, the 
author was standing on the Barrage, in Cairo,, 
watching with great trepidation the gradual falling 
of the Nile, and caulking up the gates upon the two 
branches of the river with rags, be (Mr. Fitzmaurice) 
was 700 miles away, on the Nile, viewing with the 
greatest possible pleasure the falling of the river, 
because it enabled the engineers to accomplish in 12 
months what in 01 dinary seasons would have taken three 
years ; during that year nearly one-half of the Assuan 
Dam was built. Notwithstanding the low water in that 
year, the author, with his great care in the distribution 
of the water, obtained nearly a record cotton crop. He 
desired to associate himself with the remarks of the 
author respecting Sir William Willcocks’s criticism of 
Sir Benjamin Baker. If the latter were alive he could 
afford to treat that criticism in silence. Dead, his 
reputation and memory remained untouched. At 
the same time those engineers who had worked with 
and under him felt indignant at such observations 
being made with reference to a man who for many 
years was the head of his profession ; and he hoped 
that even at the present late hour Sir William Will- 
cocks would take the only course open to him, by 
publicly expressing his regret for the remarks he had 
publicly made. 

On the motion of the Chairmak, a hearty vote 
of thanks was accorded to Sir Hanbury Brown for 
his valuable paper; and Sir Stkuart Colvin 
BayIev having in the name of the Council of the 
Seieiety thanked Lord Cromer for presiding, the 
meeting terminated. 
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FOURTEENTH ORDINARY MEETING. 

Wednesday, March nth, 1908 ; SiR Alex¬ 
ander Binnie, M.Inst.C.E., in the chair. 

The following candidates were proposed for 
election as members of the Society :— 

de Gnichy, Charles, Heathheld - lodge, Wands¬ 
worth-common, S.W. 

Fighiera, Felix, 3A, Golem an-street, E.C. 

Hill, Claude Hamilton Archer, C.I.E., The Rer»i- 
dency, Udaipur, India. 

Jones, Miss Constance Flood, 100, Grosvenor-road, 
S.W. 

Leechman, George Barclay, 50, Campden-house- 
court, Kensington, W. 

Lucas, T. Mackworth, F.S S., 56, Moorgate-street, 
E.C., and Norton Lee, 169, Fast T 3 ulwich-grove, 
S.E. 

Mahmudabad, The Hon. Raja of (Ali Muhammad 
Khan), Mahmudabad District Sitapur, Oudh, India. 
Pullen-Burry, Miss Bessie, 24, Prince’s-square, Ken¬ 
sington-gardens, W. 

Smith, Cyril, M.Inst.C.E., care of Herbert Allen, 31, 
Budge row, K.C. 

Tallberg, Professor Axel, A.R.E., Royal Academy 
of Art**, Stockholm, Sweden. 

The following candidates were balloted for 
and duly elected members of the Society:— 

Durham, Frank Rogers, A.M.T.C.E., 11, Orsett- 
terrace, W. 

Heath, Charles Emanuel, 66, Ilerne-hill-road, Heme- 
hill, S.E. 

Maxwell, Francis Taylor, Rochville, Connecticut, 
U.S.A. 

Stephen, Miss Frances K. V., 48, Westmoreland- 
road, Westbourne-park, W. 

Sykes, Miss Ella Constance, Elcombs, Lyndhuist, 
Hants. 

The paper read was— 

THE USE OF REINFORCED CONCRETE 
IN ENGINEERING AND ARCHITEC¬ 
TURAL CONSTRUCTION IN AMERICA. 

By Ernest R. Matthews, 
Assoc.M.Inst.C.E., F.R.S.E., 

Borough Engineer of Bridlington. 

Introduction. 

The term “ Reinforced Concrete ” refers to 
any approved concrete mixture reinforced by 
steel of any shape, the steel being inserted 
into the concrete in such a manner that the 
former will take up the tensional stresses and 
assist in the resistance to shear. The steel 
used for this purpose generally consists of one 


or a combination of the following;—Expanded 
metal, iron rods, with or without stirrups, 
joists, or straight or twisted steel bars. 

Reinforced concrete has been more exten¬ 
sively used in engineering and architectural 
constructions in the United States of America 
than in any other country. It has been used 
for the former in connection with the construc¬ 
tion of railways, bridges, retaining walls, 
dams, reservoirs, conduits, sewers, wharves, 
jetties, lighthouses, and a score of other 
engineering works ; and its use in connection 
with building construction include the erection 
of all heavier structures, such as warehouses, 
factories, hotels, business premises, public 
buildings, <S:c. Its extensive use has been due 
to the fact that its strength, rigidity, durability, 
and fire-resisting properties have proved to be 
unsurpassed by any other material. Added to 
these good qualities is the fact that it is an 
economical material to use; and last, but not 
least, is the rapidity with which works can be 
executed where this material is employed. 

It is the author's opinion that we are fast 
approaching the time when, as in America, so 
in this country, reinforced concrete will be the 
chief material used in all engineering and 
architectural constructions, and it is because 
of the increasing use of this material that 
he has put himself in communication with 
a large number of engineers in America, 
who have kindly supplied him with a 
great amount of valuable information on this 
important subject, and this he has embodied 
in this paper in the hope that it may prove 
both interesting and instructive to any who 
may be contemplating using this material in 
the erection of engineering or architectural 
works. Owing to the large scope of the 
paper the author is of course unable to go 
into minute details in respect to the works 
with which he is dealing, but the information 
which he has the pleasure of giving will no 
doubt be useful. 

Reinforced Goncretk in Engineering 
Works in America. 

Municipal Engineermg Works : —Under this 
heading the author proposes to deal with the 
use of reinforced concrete in the construction 
of waterworks, sewers, and sewage disposal 
works. 

I. — M Waterworks . 

{a). Reservoir Construction ,—In a paper 
which the author had the honour of ’ fading 
before the Society of Engineers, in May last, 
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on ** Waterworks Construction in America,** 
he pointed out that many of the most modern 
covered service reservoirs in that country were 
constructed throughout of reinforced concrete, 
others which were built partially of this mate¬ 
rial. As an example of the latter he referred 
to the covered reservoir at Rockford, Illinois, 
U.S.A., a brief description of which is as 
follows :—The arched roof is constructed of 
reinforced concrete. The reservoir is 156 feet 
by 66 feet in size, and the roof consists of a 
ribbed arch ; the ribs, which are placed 7 feet 
apart, increase in depth from crown to haun¬ 
ches. The arrangement of the reinforcement 
is clearly shown upon the section on the wall. 
The concrete used was 1:2:5, and the soffits 
were rendered over with cement mortar, com¬ 
posed of I Portland cement to 2^ sand. The 
reservoir cost ;^3,778 6s. 2d., the roof costing 
£^oS 6s. 8d. 

The roof of the covered reservoir at Louis¬ 
ville is also of reinforced concrete ; this is one 
of the finest modern American covered reser¬ 
voirs, and has a capacity of 25,000,000 gallons, 
the water area covered being 154,739 super, 
feet. The cost per square foot for covering 
this reservoir was 2s. 6d. 

The author recently in an article in “ Con¬ 
crete and Constructural Engineering/’ entitled 

Reinforced Concrete in Reservoir Construc¬ 
tion,” enumerated the advantages of using 
this material in reservoir construction, and 
stated that there were seven reasons why it 
should be used for this purpose :— 

(1) . More economical.—The roofs, walls and 
floors of reservoirs were of very much lighter 
construction if reinforced concrete was used, 
and were, therefore, more economical. For 
reservoir bottoms in bad ground it was much 
more reliable, and less costly than the ordinary 
method of construction. 

(2) . Cost of maintenance very low.—This was 
practically nil. 

(3) . Rapidity of execution.—Works con¬ 
structed of reinforced concrete can be executed 
very rapidly. 

(4) . Hygienic value of reinforced concrete.— 
It will be generally agreed that this is very 
great. 

(5) . Saving of space.—By using reinforced 
concrete in the construction of a reservoir very 
much less material is used, and consequently 
less space occupied. 

(6) . Reservoir increases in strength with 
age.—This is a very important point, for 
while other materials deteriorate, concrete 
increases in strength with age. 


(7). No joints.—A reservoir built entirely of 
concrete or reinforced concrete, or a combin¬ 
ation of both, has no joints. To these seven 
advantages should be added an eighth which 
is of the greatest importance, e.^., that a 
reservoir built of reinforced concrete is 14 to 15 
per cent, cheaper (average) than one built of 
mass concrete or brick or a combination of 
both. These advantages the author considers 
have been fully realised by American engi¬ 
neers, and will account for the large use in 
that country of reinforced concrete in reservoir 
construction. 

(^). Aqueducts and Conduits .—The same 
advantages apply equally to aqueducts and 
conduits constructed of this material. In a 
paper entitled ‘‘ Reinforced Concrete Sewers 
and Conduits in the United States of 
America,” presented to the Institution of 
Civil Engineers in 1906, the author dealt fully 
with this subject, and showed that there was a 
growing tendency in America to construct all 
aqueducts and conduits of reinforced con¬ 
crete. He pointed out that the most important 
modern conduit in America, namely, the con¬ 
duit built in 1903, in connection with the new 
water supply of Jersey city, was constructed 
of this material ; it was elliptical in cross- 
section, 8 feet 6 inches by 8 feet 6 inches in 
size, and was nearly 4 miles in length. {See 
Fig. I.) 

The author stated that there were many 
important works of this character m America 
which were built entirely of this material. 

(c). Water Maim ,.—The application of 
reinforced concrete to high-pressure water 
mains would have been thought a few years 
ago to have been a thing impossible, but so 
satisfactory has this material proved for this 
purpose, that there is every likelihood of it 
being used very considerably in the future. 
Much has to be said m its favour, the corro¬ 
sion of the ordinary cast-iron water main and 
steel tubes is a serious matter, but in a rein¬ 
forced concrete water main no corrosion can 
take place, hence the life of the pipes is very 
much longer. The joints in the reinforced 
concrete mains can be made equally as strong, 
if not stronger, than in the ordinary cast-iron 
mains. Most of the reinforced concrete 
water mains in America are of the ‘*Bonna” 
system. 

Quite recently a reinforced concrete water 
main, also of the *‘Bonna” type has been 
laid for the Swansea Corporation under the 
superintendence of the Waterw'orks Engineer, 
Mr, R. H. Wyrill, M.Inst.C.E., and this has 
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stood admirably the severe tests to which it 
has been subjected. 

This main is designed for a working pressure 
equal to 185 feet head, but the pipes, which 
were taken at random, and tested in a proving 
press, Mr. Wyrill says stood a pressure equal 
to 450 feet head. The main has since its 
completion been tested up to a head of 382 
feet, or over twice its ordinary working pres- 
ture. This work has been executed by an 
American firm of contractors. 

The author understands that this is the first 
example of a reinforced concrete water main 
having been laid in this country, but there is 
every reason to believe that it will shortly be 


II.— Sewers and Sewage Disposal IVorks. 

{a). Servers.-—¥ov the construction of large 
sewers the author does not know of a more 
suitable material than that now being con¬ 
sidered, and most of the modern sewers in 
America are constructed of this material. 
Only one example, however, can here be 
given, that is a sewer of horse-shoe section 
constructed for the Lancaster, Pa., City 
Council. This sewer was designed by Mr. 
S. M. Gray, and will be seen in the diagram 
on the wall. It is reinforced by the insertion 
into the concrete of expanded metal. No. 10 
gauge and 3 inch mesh. 


Fig. I. 



followed by other examples ; in fact, a similar 
main is now being laid for the Norwich Cor¬ 
poration under the superintendence of the City 
Engineer, Mr. A. E. Collins, M.Inst.C.E. 

(d). Dams. —Several low-buttressed dams 
formed of reinforced concrete have been con¬ 
structed in Ametica. One of the most notable 
of these is the concrete steel dam at Theresa, 
New York. This is reinforced with Thacher 
rods and expanded metal. It is 120 feet long 
and II feet high. 

Fig, 2 illustrates an economical design 
which American engineers have recommended 
for a dam of this class. It will be noticed 
that in this design reinforced concrete beams, 
of uniform cross section, but unequal spacing 
(owing to the greater pressure being exerted 
on the lower part of the dam) are introduced. 
The floor of this dam is of reinforced concrete 
only 4 inches in thickness. 


{b). Sewage Disposal Works. —In sewage 
disposal works this material has been used 
very largely in America. For settling tanks, 
sewage reservoirs, and similar works, it has 
been found to be the best and cheapest material 
to use, the same advantages already enu¬ 
merated for its use in reservoirs being applic¬ 
able in this case also. Not only so, but as 
most of these works in America are con¬ 
structed circular in plan, they are more 
easily constructed in concrete than in any 
other material. 

Ill .—Railivay Erigmeering 11 ^orks. 

(a). Bridge Constructwri. —American engi¬ 
neers have long since realised how eminently 
suitable this material is for this purpose, and 
have, therefore, employed it very largely in all 
classes of bridge construction. Many others 
while not constructing the entire structure in 
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reinforced concrete, have used it extensively in 
foundations, floors, piers and parapet and 
spandril walls of brid^i:es, while some have used 
it only for the arch ring. 

Objection has been made by some engineers 
to the use of this material in the entire bridge 
on the grounds that a graceful structure cannot 
be erected if stone, brick, or steel or a com¬ 
bination of some or all these materials is not 
used. And the author is bound to agree that 
some of the earlier reinforced concrete bridges 
were strikingly plain and inartistic ; neverthe¬ 
less, this objection can now be dispensed with, 
as great improvements have been made in this 
direction, some of the more modern bridges of 


Jefferson-s.treet Reinforced Concrete Arch 
Bridge, Indiana, U.S.A.—The construction of 
this bridge was commenced in August, 1904. 
It spans the principal street on the east side of 
St. Joseph River. The design of the bridge is 
an elliptical arch formed of reinforced con¬ 
crete, the reinforcement consisting of steel 
latticed ribs. The roadway of the bridge is 
52 feet in width, the footways being each 
10 feet wide. There are two electric-car 
tracks on the bridge. It is a skew bridge, 
and cost 119,000 dollars, the cost of piling 
being extra. 

The piers and abutments are carried down 
into the clay, and about two feet of piling pro- 
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this type being very artistic in design. 

The type of concrete-steel bridge which is 
most common in the United States is the 
arch type. Lightness in design and cheap¬ 
ness are the two chief recommendations of 
this bridge, while very long spans are ob¬ 
tained owing to the strength of this material. 
In Europe girder bridges of concrete - steel 
have been erected, but American engineers 
do not as a rule favour this type of con¬ 
struction. This material is also largely used 
in America in the construction of highway 
bridges and culverts, for which purpose it is 
very suitable. 

As an example of the use of reinforced con¬ 
crete in bridge construction in America, the 
author describes a highway bridge which has 
just been completed at Indiana, U.S.A. 

3.), 


jects up into the concrete. The longitudina 
ribs are joined together by steel bars at the 
top and bottom chords of the steel arches, 
spaced a distance of 10 feet apart. The 
arches are plastered on top, and then coated 
with pitch. The concrete used in foundations 
was in the proportion of 8J to i, that in the 
spandril walls 7i to 1, while that in the arch 
was 5 to 1. The bridge is faced with cement 
mortar, one inch in thickness, which was 
applied immediately after the concrete had 
been laid. The bridge was designed by Mr. 
A. J. Hammond, A.Am.Soc.C.E., who also 
supervised its construction. 

One of the most important highway bridges 
constructed throughout of reinforced concrete, 
is that which has just been completed, and 
which spans the Hudson River at Sandy-hill, 
New York. This was designed by Professor 
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Wm. H. Burr. The total length of the bridge 
was 1,025 feet, width 35 feet 8 inches. It 
has 15 arch spans, each 60 feet in the clear, 
the piers are 6 feet thick at top, and 9 fec't 
thick, 13 feet below the springing. The bridge 
was commenced in May, 1906, and completed 
in January, 1907. This interesting structure 
has been fully described by Professor Burr, in 
a paper which recently appeared in the 
' ‘ Proceedings ” of the American Society of 
Civil Engineers (vol. 33, p. 394). 

(/>»). Railway Sleepers ,—The latest applica¬ 
tion of reinforced concrete to engineering work 
IS its use in connection with the making of 
railway sleepers, for which purpose it is con¬ 
sidered exceedingly satisfactory, its life being 
so very much longer than that of the ordinary 
timber sleeper which has been hitherto used. 

'J hat It should be introduced for this purpose 

hiG. 


plates, and are secured to same by means of 
f-inch U-bolts. A i5-i6th inch cast washer, 
4 inches by 2 and 5-i6ths inch on top, is slipped 
over each end of the bolt, and held down upon 
the rail base by a nut. The size of the ties 
are as follows :—Length 8 feet h inches, depth 
6 inches, width 7 inches, except that at the 
rail seat they are 10 inches wide. The concrete 
is composed of 1:2:3. The average 
weight of each tie is 356 lbs., which includes 
35 lbs. of steel reinforcement, and the cost of 
the ties varies from 1*50 dol. to 175 dol. each. 
These ties have been severely tested in a 
Riehle testing machine, and did not fail until 
a crushing test of 80,000 lbs. had been 
applied. This test was applied at the rail 
seat. 

Percival Tie.—This tie w'as invented by Mr. 
H. Percival, of Galveston, Tex. It is triangular 

3 - 
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in America, where timber is so cheap, speaks 
greatly in its favour. These sleepers are now 
under investigation in the ITiited States, and 
there is every reason to believe they will be 
recommended for use in the future. 

The ties in use are knowm as the Camp¬ 
bell, Percival, Buhrer, and Burbank ties 
respectively; a large number of these have 
been in use from eight to twelve months, 
and have proved very satisfactory. The 
description of these ties is briefly as follow's : — 

Campbell Tie.—This tie is approximately 
rectangular. At the rail seat there is 
embedded a flat grooved and shouldered 
tie-plate, which is 8J inches square. The 
reinforcement of the ties consists of two 
2j^-inch wrought iron tubes (scrap boiler 
tubes), and an oval wrapping of wdre. At the 
rail seats each pipe has a |-inch slot, 6 inches 
in length, cut in its side, and into this is 
inserted a sheet of heavy wire netting, 5 inches 
by 8J inches. The rails rest upon flat tie* 


in section for 4 feet at the middle, while the end 
portions have the sides more nearly vertical, 
and bottom rounded. The ties are 8 feet in 
length, 9i inches wide on top, and 10 inches 
deep, and are reinforced by means of \ inch 
corrugated steel bars (Johnson’s patent), 
inserted in the top of each tie, and a single 
^ inch bar in the bottom. Triangular stirrups 
of 3-16 inch wire are plact‘d over these at 
distances apart of 16 inches. Each tie weighs 
about 400 lbs., and the rails rest on a 2-inch 
wooden cushion, 9 inches by 14 inches. The 
fastenings consist of .J inch screw spikes, 
which enter sleeves or sockets inserted in the 
concrete. 

Buhrer Tie.—This tie is the invention of Mr. 
C. Buhrer, Road-master of the Lake Shore 
and Michigan Southern Railway. It is re¬ 
inforced its whole length by means of inverted 
65 lb. scrap rail. The flange forms the seat 
for the track rail and the attachment for the 
fastenings. The ties each weigh about 400 lbs., 
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which includes 165 lbs. of steel reinforcement, 
and most of the ties are formed of concrete 
composed of i to 4. There are 4,200 of these 
ties in use. 

Burbank Cross Tie. - The figure on the 
wall illustrates what is known as the 
Burbank Cross Tie, as used since May, 
1903^ on the Hecla Belt Line Railway in 
Bay City, Michigan. In this tie the con¬ 
crete is moulded around two metallic mem- 


Fig. 4. 



bers. These are flat bars, the uppermost 
of which is twisted. Woodblocks are partly 
embedded in the concrete underneath the rails. 
The ends of the top plate are carried over these 
blocks, and contained punched spike-holes. 
The end of the lower plate has four pins which 
assist in locking the plate into the concrete. 

(c.) Tunnels, — Reinforced concrete has 
been used to very great advantage in America 
in connection with the construction of tunnels, 
and many interesting examples might be de¬ 
scribed, the author, however, has pleasure in 
describing one of the best known examples, 
namely, the Aspen Tunnel, Uniofi Pacific R.R. 

Aspen Tunnel, Union Pacific R.R.—This 
tunnel was constructed in 1901, it is 5,900 feet 


in length, and the excavation was through 
rock, a portion of which, 713 feet, was 
found to be very unstable, and in this 
length reinforced concrete was introduced 
in the construction of the tunnel. The 


'jH. 







reinforcement consists of T beam ribs 12 
inches in depth spaced 12 inches to 24 inches 
apart. The weight of the ribs was 35 lbs. 
per foot. They are connected together by 
means of riveted fish-plates, and cast-iron 
shoes are fixed at the ends of the ribs. The 
concrete used was in the proportion 1:3:6, 
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{d), Reiaining Walls ,—The author has 
already referred to the suitability of reinforced 
concrete for the construction of reservoir 
walls ; the same advantages apply to retain¬ 
ing walls generally, for which purpose this 
material has been extensively used in 
America, and is admirably suited. Its chief 
advantages for work of this kind being:— 

(1) . It IS more economical owing to the 
lighter section of wall which it is possible to 
adopt; a wall constructed of reinforced con¬ 
crete has only about one-half of the material 
in it that a retaining wall of the usual design 
has. 

(2) . It occupies much less space for the 
before-named reason. 

The author in Fig. 4 illustrates a cross- 
section through a retaining wall, 19 feet 6 
inches in height, of the usual British design, 
and in Fig. 5 he shows a retaining wall of 
the same height, but constructed of reinforced 
concrete on the American principle. The rein¬ 
forcement of the wall between the counterforts 
consists of J-inch rods spaced horizontally 
about 1 to i.\ inches inside the face of the 
wall, and about 9 inches centre to centre at 
the top of wall and 3 inches centre to centre 
at bottom, ij-inch rods form the reinforce¬ 
ment of the bcise. The material required to 
construct 10 lineal feet of this wall with 
counterforts is 15’ii cubic yards of concrete, 
while the material necessary to build 10 lineal 
feet of the British type of retaining wall 
shown in Fig. 12 would be 37’77 cubic yards, 
the difference being 22-66 cubic yards. To 
add to the former wall there is, of course, the 
reinforcement, which in the 10 feet length of 
wall referred to would be 2,691 lbs. of rods. 

I \.—Harbour Engineering. 

[a). Wharfs, Quays, and Jetties .—Many 
examples might be given of the use of rein¬ 
forced concrete in the construction of wharfs, 
quays, add jetties in America. This material 
is largely used for foundation piles, and very 
often for sheet piles also, which are driven 
between the main piles. It is also used in 
constructing the decking beams and slabs, 
for all these purposes its value is becoming 
more fully realised. The author will now 
briefly describe its use for the purposes named. 

(i). Reinforced Concrete Piles. — Timber 
piles, for use in tidal waters, are fast becoming 
a thing of the past, the timber being subject to 
alternations of damp and dryness, lasts only a 
short time, and in waters infested with teredo, 
it is a well-known fact that timber piles are 


altogether unsuitable, and are rapidly becoming 
out-of-date. Cast-iron screw piles are also 
unsatisfactory, owing to the rapid corrosion of 
the metal. 

In America, reinforced concrete piles for 
tidal work are being largely used, the two 
principal piles in use being the “Simplex” 
and “Raymond” piles; these the author 
describes later in this paper, when dealing 
with piled foundations for buildings. 

In this country concrete-steel piles are now 
being used in the construction of groynes, for 
which purpose they are admirably suited. 
Messrs. Owens and Case are the patentees of 
these groynes, and they are likely to be used 
very largely in the future. 

The Americans have not yet, however, used 
this material for this purpose. 

(2) . Protection of Old Wooden and Iron 
Piles.—Not only has this material been 
largely used in the United States for new piles, 
but also in the protection and strengthening 
of old, and this applies to both old wooden 
and iron piles. It has been found to be a 
valuable material for a purpose of thu kind. 
To remove and replace with new ones timber 
piles which are becoming decayed and worm 
eaten, or iron piles which are much corroded, 
is a serious expense; hut by the use of rein¬ 
forced concrete these piles can be strengthened 
without being removed. This has been done 
in a variety of ways, but the best-known 
method is similar to that adopted by Cubitt’s 
Concrete Construction Company, which con¬ 
sists of casing the piles with concrete-steel 
slabs (see Fig. 6), and pouring inside the 
casing liquid grout. Some valuable work of 
this kind has been recently executed by the 
firm named at Southampton. 

The method adopted by the State Harbour 
Commission, San Francisco, Cal., for protec¬ 
ting the timber piles of one ot their piers 
which is in teredo-infested waters is shown in 
Fig. 7. The piles here are diiven in groups of 
three. Wooden cylinders, formed of 3-inch sheet 
piles, were placed around each of these groups of 
piles, and driven 10 to 12 teet into the mud. 
The bottom of the cylinders were then sealed, 
and the mud pumped out. A cylinder of No. 
16-gauge expanded metal was then put m 
position just six inches inside the timber 
casing, and the remaining space was filled 
with concrete, thus forming a reinforced- 
concrete pier. The wooden cylinder has been 
allowed to remain, but in time will be eaten 
away by the teredo. 

(3) . Decking Beams and Slabs.—These are 
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fully dealt with by the author under the 
heading* of “Girders'* and “Floors’* in 
connection with the application of reinforced 
concrete to buildingf construction. 

Fig. 6 . 



The method of construction of quays of this 
material in America is similar to that adopted 
in this country, one of the best-known 
examples of its use here being at South¬ 
ampton, where a quay wall 400 feet long 


was built of reinforced concrete in 1898 for the 
London and South-Western Railway Com¬ 
pany. The main or bearing piles were 12 
inches by 12 inches, and spaced 3 feet 7 inches 
apart, the spaces between the piles in the front 
row being filled in with concrete-steel sheet 
piles. The whole structure is of the Hen- 
nibique construction, the reinforcement con¬ 
sisting of inch bars, connected by 3-16 inch 
ties. 

Reinforced Concrete in Building 
Construction in America. 

There is not a city of any importance in 
America in which numerous examples of con¬ 
crete-steel buildings may not be seen. It is 
considered by our friends across the Atlantic 
the most up-to-date method of construction. 

As an addendum to this paper the author 
gives the regulations of the City of Chicago, 
issued in 1906, respecting the use of this 


Fig. 7. 



PL.AN. 


material in the construction of buildings, 
and, a perusal of these by the members 
of this Society will doubtless prove both 
interesting and instructive. In a paper read 
before the Incorporated Association pf Muni¬ 
cipal and County Engineers at their annual 
meeting held at Liverpool in June last, the 
author urged the necessity of the adoption of 
a similar code of building laws in the cities 
and boroughs of this country. 

The author has used reinforced concrete for 
many purposes such as roofs, floors, founda¬ 
tions, &c., and he knows of no material to 
equal it. There are few buildings in this 
country that are constructed entirely of rein¬ 
forced concrete, but in America many such 
may be seen. For example, the largest rein¬ 
forced concrete building in the world is the 
Marlborough Blenheim Hotel, at Atlantic 
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City, N.J. This building, erected on the Kahn 
system of reinforcement combined with fire¬ 
proof hollow tiles, is 560 feet in length and 125 
feet in width, the front wing of the building is 
15 storeys high, the remainder of the building 
nine storeys. As an exhibition of rapid con¬ 
struction it is unsurpassed. The contract was 
signed in June, 1905, and the building was 
completed in eight months, including the 
decoration. It was erected by the National 
Fireproofiing Company, of New York, the 
architects being Messrs. Price and McLanahan, 
of Philadelphia. The building is absolutely 
fireproof, and is erected on a piled foundation. 

The chief recommendations of this material 
for all classes of building construction are 
(r/) Its fire-resisting properties ; (^) its strength 
and rigidity; (c) its durability ; (^i) its cheap¬ 
ness. The author now briefly describes its 
use for the following purposes, viz., founda¬ 
tions, walls, floors, roofs, girders, columns, 
stairs, and tall chimneys. 

(^/). Foundations .—The author has proved 
from experience that where the foundations of 
a building are upon bad or doubtful ground 
reinforced concrete is eminently suitable. In 
America it is used most extensively in founda¬ 
tion work, and one or two examples of its use 
for purposes of this kind are given. Its use 
in foundation work ^^ill be dealt with under 
two headings : — 

1. Spread Foundations. 

2. Piled Foundations. 

(1). Spread Foundations. —In the construc¬ 
tion of most of the modern tall buildings of 
America, reinforced concrete forms the found¬ 
ations. The author has used this material in 
the foundations (which were upon treacherous 
ground) of a chimney shaft, and he can testify 
as to its suitability for such a purpose. 

The foundations of Sprecles Building. San 
Francisco, which is a 19-storey building, were 
formed of reinforced concrete as follows :— 

A continuous I beam grillage was formed 
the beams being 15 inches in section, and 
weighing 41 lbs. per lin. foot. The area of 
the foundations was 102 feet by 98 feet. Two 
feet of plain concrete was first put in, and 
upon this was set is-inch beams. These wTre 
spliced end to end to a length of 96 feet. 
These having been put in position, the spaces 
between the beams w'ere filled with concrete up 
to the level of the top of the beams, another 
layer of 15.inch beams laid at right angles to 
these was then set on top of the first layer, 
these were spliced similarly to the first ones, 


the spaces being filled in with concrete as 
before. 

There are in America many other methods 
of using reinforced concrete in spread founda¬ 
tions. Expanded metal, and bar reinforcement 
is largely used for this purpose, but space will 
not permit of these being dealt with in this 
paper. 

(2). Piled Foundations with Reinforced 
Concrete Caps.—Where piling in America is 
necessary, owdng to the bad foundations met 
with, the piles used are often of timber 
(usually spruce), the heads of the piles being 
embedded in reinforced concrete, but the most 
up-to-date method of construction is to drive 

Fig. 8. 



reinforced concrete piles, and form the caps of 
the same material. The foundations of many 
tall buildings have been formed in this way, 
and it is undoubtedly the correct form of 
construction, its advantages being so clearly 
recognised that they need not be detailed. 

The two principal forms of concrete-steel 
piles used in America, as before stated, 
are the “Simplex” and “Raymond” 
piles, the former, illustrated in Fig. 8, 
being the invention of the Simplex Con¬ 
crete Piling Company, of Philadelphia, 
Pa., the latter illustrated in Fig. 9 being 
invented in 1901 by the Raymond Concrete 
Pile Company, of C’licago, Ill. Both of these 
piles are built in place, the “Simplex” pile 
is reinforced by a circumferential cylinder of 
expanded metal 3-inch mesh and 5-i6ths 
inch in thickness. This form of pile was used 
in the foundations of the Engineering School at 
Washington Barracks, Columbia, the size of 
the piles being 17 inches diameter and 35 feet 
long. The ” Raymond ” pile is reintorced by 
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three ^-inch rods and one ij-inch rod, as 
shown in illustration. 

These piles have each very much to be said 
in their favour. The building regulations of 
the various cities specify the maximum load 
allowable on each pile. This will be seen by 
reference to the addendum. 

Reinforced concrete sheet-piles are also 
largely used in America, and these form a 
watertight barrier, capable of resisting any 
required pressure. 


Fig. 0. 



( 3 ). Walls ,—Reinforced concrete for the 
construction of walls of buildings in America 
has hitherto been confined, w'ith a few ex¬ 
ceptions, to what might be termed “low” 
buildings. Its use, however, in the near 
future in the construction of “ tall ” buildings 
is a certainty. 

Captain Sewell, of the United States Army, 
in an article which recently appeared in 
“ Concrete and Constructural Engineering,” 
says :— 

“ It may be said that for buildings of moderate 
height and some importance, reinforced concrete 
seems sure to occupy the field to the exclusion of all 
other types of construction; and it may eventually 
even drive out steel skeleton designs for very tall 
buildings, for already one sixteen-storey building has 
been erecffed in reinforced coniTete, and the writer 
understands that one of eighteen storeys is underway 
in Cincinnati, Ohio.” 

The regulations (1906) of the City of Buffalo 
specify that the thickness of the reinforced 
concrete walls of a building shall be as 
follows —^Where there is a basement: If one 
storey, 8 inches ; if two storeys, 10 inches ; 
if three storeys, 12 inches. Where there is 


no basement:—If one storey, 6 inches; if 
two storeys, 6 and 6 inches ,* if three storeys, 
8, 6 and 6 inches. 

What an improvement is, therefore, effected 
in respect to additional space obtained by using 
reinforced concrete. Assuming, for example, 
that a warehouse is 70 feet in length, 33 feet 
in width, and has three storeys, each of which 
are 12 feet in height. It has no basement. The 
thickness of the walls, if of reinforced concrete, 
would be—first storey 8 inches, second 6 inches, 
third 6 inches; but if the walls were built of 
brick, then, taking say the city of Birmingham 
regulations as being a fair example of our 
British regulations, these being up-to-date, 
the thickness of the longitudinal walls of the 
warehouse under consideration would be as 
follows :—First storey 22I inches thick, second 
storey 18 inches thick, third storey 13.^ inches 
thick ; the thickness of end walls would be— 
first storey 18 inches thick, second storey 18 
inches thick, third storey 13^ inches. By using 
reinforced concrete, under the American build¬ 
ing regulations, there would be an increase of 
floor area on the ground floor of 227*48 sup. 
feet, made up as follows :—Floor area with rein¬ 
forced concrete walls, 71 8" by 35'5" = 2537*48. 
Floor area with brick walls, 70' o" by 33' 0", 
= 2310*00. Increase of floor area on ground 
floor, 227*48 sup. feet. An increase of floor 
area would occur on the first floor of 211*5 sup. 
feet, as follows :—Floor area wuth reinforced 
concrete walls, 72' o" by 35' 9", = 2574*00. 
Floor area with brick walls, 70' o" by 33' 9', 
2362*50. Increase of floor area on first floor, 
211*50 sup. feet. On the second floor there 
would be a saving in floor area of 133*13 
sup. feet. Floor area with reinforced con¬ 
crete walls, 72' 0" by 35' 9", = 2574*00. 
Floor area with brick walls, 70' 9" by 34' 6 ', 
2440*87, a difference of 133*13. So that the 
total floor area saved by building the w'alls of 
reinforced concrete instead of brick would be 
572 super, feet. 

The nature of the reinforcement of walls is 
set out in detail in the Appendix, the regula¬ 
tions of the cities of Buffalo and Chicago going 
very fully into the methods of construction of 
walls of this class. 

(c.) Floors ,—Reinforced concrete has been 
used most extensively in America for the con¬ 
struction of floors, more particularly in ware¬ 
houses, factories, hotels, and buildings of the 
heavier class, and it is admirably suited for 
this purpose, especially where a floor is sub¬ 
jected to vibrations of machinery. 

Many forms of concrete-steel floor construe- 
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tion are in vogue in the United States; these 
might be dealt with under three classes :— 

(I.) Arches with Flat Top.—This is a common 
form of construction; expanded metal is in¬ 
serted in the arches as shown in diagram on the 
wall. This section represents the segmented 
arch floor of the St, Louis Expanded Metal 
Company. 

(2.) Slab Floor.—This is another applica¬ 
tion of expanded metal to floor construc¬ 
tion, and is adopted very largely; the 
slabs rest on girders, and the reinforcement is 
inserted on the under or tension side of the 
slab. The strength of slabs reinforced in this 
way is almost incredible, a floor of this kind 
often does not exceed in thickness three 
inches. 

(3.) Ribbed Flat-plate Construction.—The 
best known floors of this class in America 
are those constructed on the system known 
as “ Ransomes.” The diagram on the wall 
illustrates such a floor constructed at the 
Pacific Coast Borax Company’s Works, Con¬ 
stable Hook, N.J. The floor slab, which is 
in one piece, is four inches in thickness and 
is supported by concretc-steel beams, which 
are reinforced by means of upper and 
lower bars, which vary in diameter from 
half to IA inch, together with stirrup bars 
at intervals. This floor W’as designed to sup¬ 
port a load of 800 lbs. per square foot. 

The modified De V^alliere construction is 
similar to that just described, and is being 
looked upon with much favour in America. 
The floors of the gymnasium of the University 
of Pennsylvania, and of the Forrest Laundry 
at Philadelphia, Pa., are constructed on this 
principle. 

A combination of hollow tiles and reinforced 
concrete joists instead of slabs has recently 
been introduced. The floors of the Marl¬ 
borough Blenheim Hotel, already referred to, 
are constructed on this system, and as floors 
of this class are light, strong, and fireproof, 
they are likely to be adopted very largely, 
especially as they are a little cheaper than the 
ordinary concrete-steel floor. 

(</). Roofs .—The author has used reinforced 
concrete to very great advantage in roof con¬ 
struction, and has found it to be an excellent 
material for this purpose. In America it has 
been used very largely in work of this kind, in. 
flat, pitched and arched roofs. 

Two systems of concrete-steel roof construc¬ 
tion prevail in the United States—(i). Roofing 
slabs. (2). Monolithic construction. 

(i). Roofing Slabs.—The reinforcement em¬ 


ployed in the construction of the flat roof 
of the Government Printing Office at Wash¬ 
ington, w'as as follows:—Concrete - steel 
slabs, 12 feet in width, were made reaching 
from eaves to ridge, these were 5 inches in 
thickness, and moulded in place. The rein¬ 
forcement consisted of a network of transverse 
and longitudinal twisted square bars. The 
joint at the ridge was filled with asphalt, and 
J-inch strips of pine were inserted in the joints 
between the slabs. 

Reinforced roofing slabs are often made in 
another manner in America. The reinforce¬ 
ment consisted of corrugated steel sheets 
These are laid on the roof - framing and 


PTg. 10. 



then plastered on both sides with cement 
mortar. The slabs are ij inches in thick¬ 
ness, they have the great advantage of being 
light and inexpensive, Iheir weight being only 
IS lbs. per square foot, and they cost about 
21 dols. per 100 square feet; the usual size 
is 20 feet by 10 feet by half inch in depth. 

(2.) Monolithic Construction.—Most of the 
systems of concrete-steel floor construction are 
also suitable for roof construction. Monolithic 
construction is greatly used in America, and in 
flat and pitched roofs the reinforcement usually 
consists of ribbed plates. As an example of roof 
construction the author describes a combined 
mansard and flat roof of a New York residence 
(see Fig. 10). The Hennebique system of 
reinforcement is here used, and the roof 
covering consists of asphalt bricks welded 
together. Domes and arched roofs are 
constructed in many ways, each ystem of 
reinforced concrete being considered by 
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the patentee to be the best, but a very 
well-tped system is that in which the rein¬ 
forcement consists of quarter inch radial 
and circular twisted rods, as in the domed roof 
of the Court-house at Mineola, N.Y. 

{e.) Girderand Columns. — Girders.— 
Reinforced concrete has been found to be 
well adapted for a use of this kind, and especi¬ 
ally for long-span girders. Many interesting 
examples of its use for this purpose might 
be named, the author, however, refers to 
one only. This occurs in the New College 
of Music at Cincinnati, Ohio. In connection 
with the construction of this building it was 
found necessary to put in a girder 60 feet 7 
inches span to carry the balcony, this girder 
was formed of reinforced-concrete, it was 12 
inches wide and 32 inches deep, and was rein¬ 
forced by means of eight inch rods, and -J 
inch strap-iron stirrups. The concrete for the 
girder was 1:2*3 1:2:4. 

(i.) Column Foundations.—The reinforced 
concrete foundations for columns in America 
resemble very much those for walls, and are 
shown in the diagram on the wall. The rein¬ 
forcement consists of vertical rods which bear 
against one or more metal plates. Expanded 
metal sometimes takes the place of the rods 
and plates referred to. 

(2.) Columns.—These, in the United States, 
have been usually built with longitudinal rods, 
with or without lateral ties. The latest prac¬ 
tice, however, is to insert a circumferential 
reinforcement, and to place inside of this the 
longitudinal rods. It is the practice to mould 
the columns in place in vertical forms, this is 
sometimes done in sections, and at other times 
the whole column is built in one operation. 
The first method is preferable, as the concrete 
can be better rammed in. In the second 
method, long - handled rammers are often 
employed, while it frequently occurs that no 
ramming takes place at all, but a liquid 
concrete is used, and this is expected to fill 
the form in every part, and thoroughly sur¬ 
round the reinforcement. 

A diagram on the wall represents a plan of 
the reinforced concrete column used in build¬ 
ing the factory of the Central Felt and Paper 
Company, l.ong Island City, N.Y. 

It will be noticed that the columns are 
20 inches by 20 inches, and that the reinforce¬ 
ment consists of 3-i6ths-inch hooping and 
four ij-inch vertical rods, circular in section, 
Which were tied together at intervals., 

The concrete was mixed in the proportions 
of I : 2 t 4* A number of s;naller columns, 14 


inches by 14 inches, were also inserte,di and 
the reinforcement of these consisted of JJ-inch 
vertical rods. 

(/■). Stairs .—For stair construction, re¬ 
inforced concrete has been proved to be a 
valuable material. The author has used it 
for this purpose, and thinks very highly of it. 
There are two general methods m America of 
constructing stairs formed of this material. 
One is to construct the stairs of monolithic 
slabs of concrete, the under side of same being 
reinforced, the upper side being notched to 
form the treads and risers. In the other 
system, the treads and risers are reinforced as 
well as the under side of slab. As an example 
of the former method may be mentioned the 
reinforced concrete stairs of a New* York 
residence. 

As an example of the latter system, the 
author briefly describes the stairs of the six¬ 
teen-story IngalFs Building, Cincinnati, Ohio. 
These stairs consist of monolithic slabs, plain 
on the under side, and notched on top to form 
treads and risers. The slabs are reinforced 
by means of j^-inch and J-inch rods, the 
former being inserted just under the treads, 
the latter on the underside of the slabs. 

(£.) l^all Chimney Construction .—!Most of 
the tall chimneys of factories, power stations, 
&C., in America are of steel-plate construction, 
and as the author recently pointed out in an 
article on the subject which appeared in the 
“ Contract Journal,” this form of construction 
has undoubtedly many advantages over brick 
shafts as usually employed, the following being 
some of its advantages :—(1) Costs only about 
one-half that of a brick shaft, (2) more stable, 
(3) absolutely proof against lightning, (4) occu¬ 
pies less space than brick shafts. Its dis¬ 
advantages are that it is somewhat unsightly, 
and requires painting every three or four years. 
It has now, however, a new rival, namely, 
reinforced concrete, and several shafts formed 
of this material have already been erected, and 
have so far proved satisfactory. This form of 
chimney can be erected cheaper than brick but 
not so cheap as that of steel-plate construc¬ 
tion. They possess one great advantage, how¬ 
ever, over both of the others, and that is, that 
once erected they need no repairs and improve 
instead of deteriorate with age. As an example 
of this form of construction the author describes 
the reinforced concrete chimney of the Central 
Lard Co., Jersey City, N.J. {see Figs, ti, 12). 

This chimney was designed and erected in 
igoi by the Ransome Concrete Company of 
New York City. Its outside diameter is ii 
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Fig. II. 



feet 4 inches, the diameter of flue being- 8 feet: 
the chimney is io8 feet in height. It has twa 
shells, the inner one being 4 inches in thick¬ 
ness, the outer varying in thickness from 7 
inches at the bottom of the shaft to 4 inches at 
the top. Vertical ribs or buttresses connect 
the inner and outer shells. The shells are 
formed of reinforced concrete, and the rein¬ 
forcement consists of circumferential rings 
and vertical bars of twisted square steel. 
Twisted rods form the reinforcement of the 
foundations. Taking the weight of a cubic 
foot of concrete at 144 lbs., the total weight 
of the shaft is 362 tons. The chimney cost 
3,500 dols. 

Fig. 12. 



Murte srccL 

— -Pt,AN or r ooriwg - 

Plan of Foottnct of Chimney. 

CoNCT.rsiox. 

The author in this paper has endeavoured 
to give to the members of this Society in¬ 
formation concerning the extensive use of 
reinforced concrete in all branches of engi¬ 
neering and architectural constructions in 
America, and to show that the use of this 
material is now extending to purposes for 
which only a short time ago it would have 
been thought altogether unsuitable. He trusts 
that the information given will prove both 
useful and interesting to the members of this 
Society. 

In preparing his paper riie author has 
obtained valuable information from that ex¬ 
cellent engineering publication known as 
“ Engineering News,*’ to the editor of which 
paper he acknowledges his indebtedness ; he 
is also greatly indebted to Mr. A. W. Buel, 
the author of that admirable American book, 
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published by Engineering NewSy entitled 

Reinforced Concrete/' which contains much 
useful information on this subject. He also 
wishes to express his gratitude to these gentle¬ 
men for the privilege of reproducing some of the 
illustrations accompanying this paper. He is 
also indebted to Mr. R. H . Wyrill, M.Inst.C.E., 
for useful information respecting the new re¬ 
inforced concrete water mains at Swansea; to 
the publication known as ** Concrete and Con- 
structural Engineering ; " to the city engi¬ 
neers of Buffalo and Chicago for copies of the 
building regulations in force in those cities; 
and to the numerous American engineers who 
have kindly supplied him with much valuable 
information on this subject. 

APPENDIX. 

Regulations of the City of Chk ago, iqo6, 

IN RESPECT OF THE USE OF REINFORCED 

Concrete Construction. 

The term “ reinforced concrete,” as used in this 
chapter, shall be understood to mean an approved 
concrete mixture, reinforced by steel of any shape, so 
combined that the steel will take up the tensional 
stresses and assist in the resistance to shear. 

Stress. —Reinforced concrete construction shall be 
of such nature that the stresses can be calculated 
according to the accepted formulas of modem con¬ 
crete engineering practice. 

Permission to Erect. —Before permission to erect 
any reinforced concrete structure is issued, complete 
drawings and specifications shall be hied with the 
Commissioner of Buildings, showing all details of 
construction, the size and position of all reinforcing 
rods, stirrups, &c., and giving the composition of the 
concrete. 

Concrete {mixing of, method of testing ).—The 
concrete shall be mixed in the proportions of one 
cement, three of sand, and hve of stone, gravel, or 
slag. The proportions shall be such that the 
resistance of the concrete to crushing shall not be 
less than 2,000 lbs. per square inch after hardening 
for twenty-eight days. The tests to determine this 
value shall hi made by a competent engineer under 
the direction of the Commissioner of Buildings. 
The concrete used in reinforced concrete construction 
shall be what is usually known as a wet mixture. 

Methods of Testing Cements. —Only high grade 
Portland cements shall be U'ted in reinforced concrete 
construction. Such cements, when tested neat, shall, 
after one day in air develop a tensile strength of at 
least 200 pounds per square inch ; and after one day 
in air and six days in water shall develop a tensile 
strength of at least 5c o pounds per square inch; and 
after one day in air and twenty-seven days in water 
shall develop a tensile strength pf at least 600 pounds 
per sqj|are inch. Other tests as to iineness, constancy 
of'Voltime,&e*i made in accordance with the standard 


method prescribed by the American Society of Civil 
Engineers' Committee, may, from time to time, be 
prescribed by the Commissioner of Buildings. 

Sand, Stone, Steel. —The sand to be used in 
such concrete shall be clean, sharp, torpedo-sand, 
free from loam or dirt. The stone used in such con¬ 
crete shall be clean crushed stone or gravel, er crushed 
blast furnace slag of a size that will pass through a 
three-quarters inch ling. The stone shall be fresh 
broken, and the gravel shall be thoroughly washed. 

The steel used shall be calculated according to its 
elastic limit; for moving or vibrating loads a steel of 
a lower elastic limit than is used for quiescent loads 
shall be used. 

Method of Reinforcing. —All reinforcing steel 
shall be completely enclosed by the concrete, and 
such steel shall nowhere be nearer to the sui face of 
the concrete than the diameter of such reinforcing 
steel bar. or rod, or other shape. The steel in beams 
or girders shall be so disposed that there shall be not 
less than one and one-half times the thickness of the 
steel in concrete between the steel, and where more 
than two bars are used the bars shall be placed in two 
or more planes. 

Reinforced concrete shall be so designed that the 
stresses in the concrete and the steel shall not exceed 
the following limits ; extreme fibre stress on concrete 
in compression, five hundred pounds per square inch; 
shearing stress in concrete, seventy-live pounds per 
square inch; concrete in direct compression, three 
hundred and fifty pounds per square inch; tensile 
stress in steel, one-third of the elastic limit; shearing 
stress in steel, ten thousand pounds per square inch. 

The adhesion of concrete to steel shall be assumed 
to be seventy-five pounds per square inch of surface 
where bars ate three-quarters of an inch or less in 
diameter, and proportionately less for bars of a 
diameter greater than three-quarters of an inch. 

The ratio of the moduli of elasticity of concrete 
and steel shall be taken as one to twelve. 

The following assumption shall guide in the deter¬ 
mination of the bending moments due to external 
forces ; beams and girders shall be considered as 
simply supported at the ends, no allowance being 
made for continuous construction over supports. 
Floor plates, when constructed continuous, and when 
provided with reinforcements at top of plate over the 
supports, may be treated as continuous beams, the 
bending moment for uniformly distributed loads 
being taken at not less than wl divided by eight; 
the holding moment may be taken at wl divided by 
twenty in the case of square door plates, which are 
reinforced in both directions and supported on all 
sides. The door plates to the extent of not more 
than five times the width of any beam or girder may 
be taken as part of that beam or girder in computing 
its moment of resistance. 

The moment of resistance of any reinforced con¬ 
crete construction under transverse loads shall be 
determined by formulas based on the following 
assumptions : 
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(fl). The bond between the concrete and steel is 
sufficient to make the two materials act together as a 
homogeneous solid. 

(A). The strain in any fibre is directly proportionate 
to the distance of that fibre from the neutral axis. 

(c). The modulus of elasticity of the concrete 
remains constant within the limits of the working 
stresses fixed in this chapter. From these assump¬ 
tions it follows that the stress in any fibre is directly 
proportionate to the distance of that fibre from the 
neutral axis. The tensile strength of the concrete 
shall not be considered. 

Construction — Reinforced Concrete .—Reinfoiced 
concrete construction shall be designed so that the 
shearing stresses, both vertical and horizontal, 
developed in any part of the construction, shall not 
exceed the safe working strength of the concrete, as 
fixed in this chapter, or a sufficient amount ot steel 
shall be introduced in such a j^osition that the 
deficiency in the resistance to shear is overcome. 
When the safe limit of adhesion between the con¬ 
crete and steel is exceeded, some provision shall be 
made for transmitting the strength of the steel to the 
concrete. 

ColumnReinforced Concrete .—Reinforced con- 
ciete may be used for columns when the ratio of 
length to least side or diameter does not exceed 
twelve. The leinforcing rods shall be tied together 
at intervals of not more than the least side or 
diameter of the column, or spirally wound steel may 
be used. When vertical reinforcing rods are used in 
columns, such rods shall have their ends milled 
normal to the longitudinal axis, and such rods shall 
have full, perfect bearings at each joint, and smh 
joints shall occur only at floors or other points of 
lateral support, and a tight-fitting sleeve shall be 
provided at all joints of vertical reinforcing rods. 

H'lnd Pressure .—In the case of buildings in 
which allowances must be made for wind pressure as 
provided in Section 603 of this chapter, the rein¬ 
forcing rods of columns shall be connected and the 
milled end surfaces .shall be brought together by 
threading the rods and by threaded sleeve nuts, or 
threaded turnbuckles, or methods equally eflective 
and satisfactory to the Commissioner of Buildings. 

Tests to he Made by Contractor on Demand. 
contractor shall be prepared to make load tests on 
any portion of a reinforced concrete construction 
within a reasonable time after erection, as often as 
may be required by the Commissioner of Buildings. 
Such tests shall show that the construction will 
sustain a load of twice that for which it is de.signed, 
without any sign of failure, or in the case of beams, 
girders or floors, without deflecting more than one- 
seven-hundredths of the span. 

Reinforced Concrete Walls .—Buildings of Classes 
I., II., in., VI., VII., having complete skeleton 
construction of steel or of reinforced concrete con¬ 
struction, or a combination of both, designed to 
safely resist all of the strains caused by the dead 
weights of the structure and of the live roads, and of 


the wind pressure within the safe limits of stress 
provided in this chapter for each mateiial used, may 
have walls of reinforced concrete 6 inches thick for 
the uppei two stories, and walls 7 inches thick for the 
two stories next below the upper two .stones, and 
walls 8 inches thick for the stories next below the 
upper four stories, and walls q inches thick for the 
stories next below the upper six stories, and so on 
downwards, increasing the thickness of the walls i 
inch for each two stones, or part thereof. Provided, 
however, that such walls .shall support only their own 
weight, and that such walls shall have steel rods three 
quarters of an inch in diameter, or of an equivalent 
area set vertically and spaced not more than 18 
inches apart, and steel rods five-eighths of an inch in 
diameter, or of an equivalent area set horizontally 
tied to the vertical rod at each intersection with 
these, and set not to exceed 24 inches apart; and 
provided that where the weight of the walls of each 
storey is not transferred to the skeleton by spandril 
beams the vertical reinforcement shall be increased in 
weight in an arithmetical ratio of twice as much steel 
in the two stories next below the upper two stories, 
and three times as much steel in the two stories next 
below the upper four stories, and so on, downward. 
Vertical bars shall be spliced together b/ winding 
with iron wire. Horizontal bars shall be wired to 
the columns. Additional bars .shall be set around 
openings, the verticals wiied to the nearest horizontal 
bars, and the horizontal bars at top and bottom ot 
openings shall be wired to the nea^e^t vertical bars. 

The steel rods shall be combined with the concrete 
and placed where the combination will develop the 
greatest strength, and the rods shall be staggered or 
placed and secured to the steel or reinforced concrete 
structural skeleton of the building, so as to resist a 
pressure of fifty pounds per square foot, either from 
the exterior or from the interior, on each and every 
square foot of each wall panel. 


DISCUSSION. 

The Chairman (Sir Alexander Binnie), in open¬ 
ing the discussion, said that after considerable study 
01 the subject he had come to the general conclusion 
that in future the aiea in which reinforced concrete 
would make the greatest progress would be in archi¬ 
tecture and not in engineering. The accusation was 
often brought against engineers that their buildings, 
however useful and stable they might be, were want¬ 
ing in lESthetic proportions, and that, he was sorry 
to say, was very often true; but in looking at what 
their French colleagues bad done in the way 
of reinforced concrete construetioi., he was sure it 
would be admitted that it offered opportunities for 
architectural and decorative effect equal to what could 
be produced in stone or brick. Residents in London 
must not run away with the idea that the Ritz Hotel 
was the summum bonum of what could be done in 
steel construction, because, however stable it was, 
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it did not please the artistic eye. That, however, 
was not the fault of the material with which it was 
constrhcted. A dwelling-house had to perform 
several important functions. First of all the walls 
had to be of sufficient strength to support the 
roof, the floors, and the material placed upon 
those floors, and that object could be gained by the 
use of reinforced concrete, with walls of exceeding 
thinness, compared with the older-fashioned brick or 
stone. There were great inconveniences, however, in 
living in a house with only Q-inch walls. He had 
lived in a hut built of very good 9-inch brickwork, 
but he wished it had been 18 inches, because such 
thin walls offered very little resistance to the passage 
of heat or cold through them during the summer or 
winter months. The present old stereotyped English 
building laws did not lend themselves to the mode 
of construction by reinforced concrete. If the admir¬ 
able regulations of the City of New York could 
be introduced into this country by the municipalities 
an advance would undoubtedly be made in that 
kind of construction. The London County Council 
had essayed to introduce the same series of laws, 
but unfortunately the Bill was not passed. It 
was useless, moreover, for an engineer to go to a 
municipal body and say that large sums could be 
saved on the construction of buildings, but certain 
patent rights would have to be paid for. Munici¬ 
palities would have nothing to do with patents, and 
it was the difficulty connected with patents which 
very largely prevented the further advance in the use 
of ferro-concrete at the present time. One patentee 
tried to evade the patent of another patentee until 
there were on the books of the Patent Office he did 
not know how many patents for doing exactly the 
same thing. 

Dr. John S. Owens, in dealing with the ques¬ 
tion of the thickness of the Wf«lJs, raised by the Chair¬ 
man, said that in some tests he carried out in 
buildings, with brick walls, he ascertained that only 
6 per cent, of the heat of the firing was to be de¬ 
tected in the air of the rooms, and that 50 per cent, 
must have gone through the walls. With a thin 
wall, made of reinforced concrete, the percentage 
would probably be very much higher. One advantage 
in the use of reinforced concrete, which had not been 
mentioned, was the absence of temperature cracks. 
He had had some experience in that respect in build¬ 
ings and sewers, in connection with the latter of 
which it was difficult, with ordinary concrete, to 
prevent cracks. Ferro - concrete also had very 
great advantages for sea work, one of the 
chief being its high specific gravity. Several 
hundred feet of a groyne recently broke adrift 
on the Isle of Wight, and collided with the pier, 
causing some damage ; but if a ferro - concrete 
structure was wrecked by the iea it would be 
impossible for it to cause aqy further injury. Ferro¬ 
concrete groynes were easily repaired, there being no 
difficulty in cutting out the injured part, boxing in 


the piles, and making the groyne absolutely sound. 
It was necessary, however, that any work put upon 
the foreshore should be thoroughly sound. 

Mr. G. C. Rkinhold thought it would be of 
interest if the author gave in his reply a few instances 
showing the principles which governed the distribu¬ 
tion of the metal in the mass of the concrete. 

Mr. C. S. Mkik said he had been greatly struck 
with the very much more extensive use of reinforced 
concrete in America than in this country, and the 
same remark applied with even greater force to the 
continent of Europe, P'rance in particular. As the 
Chairman had stated, the building regulations in this 
country prevented its use, while the Local Government 
Board regulations did not encourage it, the local autho¬ 
rities not being granted the same conditions for obtain¬ 
ing loans on works of that description as on works con¬ 
structed of brick and masonry, which, viewed from a 
purely engineering point of view, was absurd. He was 
glad to hear it was extremely probable the Local 
Government Board would amend their regulations in 
that respect, and allow a longer period for the repay¬ 
ment of loans for work constructed in reinforced con¬ 
crete. The conservatism of engineers in this country 
also retarded the use of the material, theie still being 
a prejudice against its use, particularly in Westminster. 
Why that should be so it was difficult to see. It 
puzzled him to know why engineers should object co 
the use of steel and concrete combined, when they 
allowed its use in all shapes and forms individually. 
Possibly it was because it was something new and 
they were not accustomed to it. He lived in hopes 
that before many years it would be very much 
more used in engineering structures than at the 
present time. It was true that some failures of rein¬ 
forced concrete work had been recorded, but he 
believed they were not due to the design or the 
method of manufacture, but to the fact that sufficient 
supervision had not been exercised in the manufacture 
of the material, and this was very necessary, because 
most of the men employed were labourers and not 
skilled artisans. He had been struck with the propor¬ 
tions of the cement in the concrete used in America. 
In the Rock fort Reservoir the proportions were 
i; 2: 5 ; one cement, two sand, and five stone, />., 
one of cement to seven of other ingredients. In this 
country engineers were accustomed to using much 
stronger materials, the proportion being about 1 :4, 
a much stronger concrete being obtained. The ma¬ 
terials used in the Rockfort Reservoir would stand 
an ultimate strain of about 5,000 lbs. per square inch, 
whereas by using i: 4 material it would stand 4,000 
per square inch, equal to 33 per cent, greater 
strength, which was obtained at an additional cost 
for cement of 2jd. per cubic foot; or 3J per cent., 
taking the cost of a cubic foot at 5s.,and the extra 
strength obtained was well worth that. The weak 
point in all ferro-concrete structures, especially in 
beams, was the concrete. It was more easy to 
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calculable the strength of the steel put into structures 
than the concrete, owing to the fact that the 
concrete was made on the spot, and was not always 
subject to strict supervision. He did not agree with 
the author’s remarks in regard to the rapidity of 
construction, and believed that, other circumstances 
being equal, it would be no quicker to build with 
ferro-concrete than with brick and other material. 
In America, however, work of any description 
was done very much more rapidly than in this 
country. He had used concrete piles very extensively, 
and had noticed no signs of deterioration in the steel 
inside the concrete. The piles were carefully made 
so that the water was excluded from contact with the 
steel, and there was no fear that the steel would not 
last as long as the concrete. He had recently had 
occasion to replace a timber pier in the Bay of Naples 
with ferro-concrete piles, the timber having been com¬ 
pletely riddled by an insect similar to the teredo, 
but far more destructive, as it not only attacked 
timber, but was injurious to stone. Compared 
with bare iron, there could be no doubt that 
a concrete surface was much the better, because 
the former would deterioiate rapidly. With re¬ 
gard to the author’s illustration of the preserva¬ 
tion of timber piles at Southampton by slabs, he 
thought it was only a veneer. It was impo&.sible 
to say what was going on inside; and unless a 
comfilete skin was made to the piles so as to ex¬ 
clude the water completely, they would ultimately 
decay. The method carried out at San Francisco 
was the one which should be adopted. The Institute 
of British Architects had issued some regulations tor 
the use of the material which were very similar to the 
Chicago regulations, only they were a little more 
severe. He very much doubted whether the regula¬ 
tions would be a benefit as far as large engineering 
works were concerned, because they placed a limit 
upon the engineer—hard and fast rules were laid down 
beyond which he could not go. He w’as at the 
present time using reinforced concrete, and putting a 
considerably higher strain on it than the regulations 
allowed, simply because he was making the material 
stronger and providing for strict supervision during 
its manufacture. 

Mr. H. CoNRADi enquired whether any practical 
tests had been made for the purpose of ascertaining 
how two such totally different materials as conciete 
and steel, in which the elongation and compression 
due to temperature were so different, acted. It 
appeared to him that each would act according to its 
own capacity. 

Mr. F. Ruddle enquired whether in America any¬ 
thing was done for the purpose of protecting the 
steel, which was the agent upon which engineers de¬ 
pended so much for their strength. Steel corroded, 
and was affected by the atmosphere. A few details 
as to the component parts of the concrete would also 
be useful. A big building was being constructed in 


London at the present time with reinforced concrete, 
which was composed of crushed flint. In his opinion 
it would make the process expensive, and it would, 
therefore, be of interest if the author would state 
whether the materials ordinarily used for concrete, 
such as clean ballast, could be as efficiently employed 
as crushed flint. 

Mr. Charles H. Colson thought the material 
itself was very excellent in its proper place, but 
it had its limitations. There were many forms of con¬ 
struction which reinforced concrete made possible, 
which would be otherwise impossible, but he thought 
engineers ought to deprecate its use for w’orks in 
which it was not suitable. The strength of ferro¬ 
concrete entirely depended on the material of which 
it was made, and the material depended more than in 
any other manufacture on the workmanship put into 
it. Girders and steel for constructional purposes were 
made at factories under skilled supervision; but in 
the case of ferro-concrete, while the steel might be 
good the concrete was made on the works by more 
or less unskilled men. Another important point 
was that if water reached the steel, sooner or 
later rust would be caused, w’hich meant that 
the structuie would fail. In his own practice he 
had endeavoured to stop that action by coating 
the steel, as soon as it came on the works, 
with a fairly thick coating of Portland cement grout; 
and even in cases where the steel was slightly rusted, 
if it was covered with that coating, it would be 
found after a short time, if the grout was knocked 
ff, that the steel was quite clean. It seemed to him 
that one of the great uses of reinforced concrete was 
in piles, of which there were two descriptions, one 
being built before driven, and the other made in place. 
He could not help thinking that the pile made before 
it was driven, which was made with caie, and in 
which the steel structure was put exactly where it 
was wanted, was, on the whole, the best. He had 
been rather interested in the use of ferro-concrete for 
pipes. He had made a number of expenments in 
trying to make concrete water-tight, and, although 
he had been successful, it seemed to him to be 
somewhat doubtful whether a skin of concrete three 
inches thick could be made really water-tight, so 
that the water would not reach the steel, and set up 
rust. Factory chimneys made of leinforced concrete 
possessed great advantages, being light in weight, 
comparatively small in first cost, and very lapid in 
speed of construction ; but how long they would 
last was another question. Temperature cracks 
were found in such factory chimneys, and although 
they might have nothing to do with the steel inside, 
they necessarily made the constuctor anxious. There 
had been several failures in the United States of such 
chimneys, but they bad been entirely due to bad 
workmanship. Ferro-concrete was practically out of 
the question for buildings in London, except for 
companies and other bodie«, which w^ere outside the 
scope of the Building Laws. Dwelling houses built 
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with ferro-concrete had the disadvantage that unless 
some special form of construction of the floors 
was adopted, not only were they cold, but they 
also transmitted sound to a great extent. Ferro¬ 
concrete could also be usefully and cheaply used for 
retaining walls in harbour work, where there was no 
weight, such as cranes, on the top. Where cranes 
had to be used, he thought the ordinalily built 
harbour wall had an advantage. There was one great 
use for leinforced concrete in the future which the 
author had mentioned, namely, dams. 

Mr. W. Atkin Berrv thought the failure of con¬ 
crete in the instances which had been referred to was 
directly attributable to the character of the reinforce¬ 
ment. In some cases the section was simply a T 
in which the amount of adhesion was small. Rein¬ 
forced concrete had recently been used in the con¬ 
struction of caissons. They were made, in short 
sections, such as could easily be handled with cranes, 
the first one having a cutting edge, the other 
sections being connected by cement. A previous 
speaker had suggested that piles should be made 
before being driven, but he omitted to consider 
the very important element of the damage which 
might occur to the piles in being moved, whereas, if 
they were made in situ, it was impossible for them to be 
damaged in any way. The chief criticism laid against 
concrete work was on the score of its ugliness. Some 
of the buildings were not so beautiful as they might 
have been, but many people seemed to forget that 
the most important effect to the eye was the line 
of the work and not the decoration. He could 
not understand why in the bye-laws of the 
City of Buffalo, the walls had to be made thicker for 
the lower storey, because the outside beams were 
made to carry all the load. It seemed an absurd 
regulation, because no allowance was made for a 
difference thickness where the height between the 
floors was greater, fhe author had stated that, in the 
Spreckles building in San Francisco, large H beams 
were used in the foundations. He desired to know 
if, when those foundations were designed, the beams 
were calculated to caiTy the whole of the load of the 
building, no notice being taken of the concrete in the 
calculation. If that was so, he thought the paper 
was rather misleading, because that could not be con¬ 
sidered as reinforced concrete; the steel beams carried 
the whole of the work. 

Mr. A. Bernard Geen thought the essence of 
the whole question was, whether the steel inside 
the concrete would deteriorate, and desired to know 
whether, by scientific research or experiment, a con¬ 
clusion had been arrived at on that point. It 
was known that if steel was exposed to damp it cor¬ 
roded, and it was also known that concrete was not an 
absolute guard against the pene^ation of wet. In 
the construction of the concrete floors of buildings, 
for i|lBtance, the floors were saturated with wet, and 

would be interesting to know what the effect of 


that was upon the steel in the building. He had 
heard that the method of coating the steel with 
cement grout to protect it from rust was not effec¬ 
tual, and he thought some guarantee on that point 
should be given. The difficulty of living in ferro¬ 
concrete houses, with walls only six inches thick, 
could be overcome, there being methods by which 
such buildings could be made habitable; and if that 
was the only complaint against them, it was of no 
avail. 

Mr. Noni.K Twelvrtrees said that reinforced 
concrete had not been in vogue for a sufficient number 
of years to ascertain what effect corrosion would 
have upon it, but it was possible to judge by samples 
of metal which had been embedded for many years 
in lime concrete, and there was abundant evidence to 
show that metal was preserved in that material. In 
the “ Proceedings of the American Society of Civil 
Engineers” one of the speakers mentioned an instance 
of an iron ship, which 30 years previously had been 
cased inside with one or two inches of cement, and 
on it being chipped off on a subsequent occasion, the 
iron underneath was found perfectly preserved. In a 
similar manner he knew from personal experience that 
steel in some piles, driven at Southampton nine years 
ago, was found in an equally good condition. One 
speaker had referred to floors being saturated with 
water. Probably they were made of coke breeze, 
which was a material to be severely avoided for 
such purposes. In his opinion, it was not neces¬ 
sary to put grouting on the steel bars. They 
should be allowed to rust a little bit, if neces- 
.sary, then put into the concrete, after which a 
chemical action took place. A ferride of calcium 
was formed, which was a substance more bulky 
than rust. Consequently there was a very good 
grip between the concrete and the steel, and the 
compound had the effect of preserving the steel from 
further corrosion. That was a fact which should be 
borne in mind by those who felt doubtful as to the 
durability of the material. 

The Secretary announced that Mr. Carey, of 36, 
Victoria-street, Westminster, had written to say that 
he was building a pier of armoured concrete in the 
Thames, and that should any members like to see the 
work in progress, he would be most happy to 
arrange for them to do so, if they would communicate 
with him. 

Mr, Matthews, in reply, desired to join issue with 
the Chairman when he said that the chief develop¬ 
ment of reinforced concrete in the future would be in 
the architectuial, and not the engineering direction. 
Speaking as an engineer, he believed that reinforced 
concrete had a very great future before it not only in 
this, but in other countries. He did not think the 
objection the Chairman raised as to thin walls causing 
the rooms to be cold, could be urged as a disadvan¬ 
tage against reinforced concrete, because it could be 
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overcome in many ways. He agreed with Sir 
Alexander, however, that local authorities fought 
shy of having anything to do with patents, and 
'that was no doubt an obstacle ; but when engineers 
were able to carry out work without the intervention 
of any patentee, he believed that ferro-concrete would 
go ahead by leaps and bounds. He agreed with Dr. 
Owen’s remarks with regard to the ease with which 
repairs to reservoirs and piles could be carried out. 
He could not definitely say when the first patent for 
reinforced concrete was taken out, but knew that the 
principle was in use on the Continent 40 years ago 
in the construction of sewers and conduits. Two 
reasons had been given why reinforced concrete had 
not been taken up in this country, firstly, that 
the building regulations would not allow of it being 
used; and, secondly, that the Local Government 
Boaid allowed such short loans for the work. It was 
possible to get a loan for 30 years for cast-iron water 
mains and limber structures, but only 15 years for 
reinforced concrete. There was loom for much im- 
pioxement in that respect. There was undoubtedly a 
great deal of reluctance on the part of engineers in 
this country to take the matter up, but he was thank¬ 
ful to say it was gradually passing away, and they 
weie beginning to lealiae the great advantage of 
using such a mateiial. In reply to Mr. Meik’s 
remarks with legaid to the proportions of the 
concrete, he desired to point out that in this 
country a i : 7 concrete would not be used for the 
walls and door of a leservoir, i : 4 being the usual 
figure; but he agreed that it was an advantage to use 
belter concrete, considering that the extra cost was 
so little. One of the mont important points raised 
in the discussion was whether the steel deteriorated. 
Two years ago he had occasion to pull down 
part of a sea wall at Bridlington W'hich w'as con¬ 
structed 25 years ago; and was reinforced with 
steel chains. Jn many places the steel chains 
were laid bare, and he found there w»as no 
sign of corrosion, although the lower half of the wall 
had been practically covered by the sea at every tide. 
The most modern practice in America was to coat the 
steel with a cement wash; Prof. Charles L. Norton, 
of the Massachusetts Institute of Technology, Boston, 
having come to the conclusion, alter carrying out a 
number of experiments in coating metal with dilfei- 
ent materials, that neat Portland cement, even in 
a thin layer, was an effective preventative of lust¬ 
ing. Seeing that the cost of coating a piece of 
metal was practically nil, he intended in any 
future work to have the metal coated in that way. 
It was a precaution, even if it was not absolutely 
necesaai-y. In reply to Mr. Conradi's question, he 
knew that scores of investigations had been made as 
to the elongation of steel and concrete in reinfoiced 
concrete, and it had been proved that the two 
materials worked together satisiactorily. The modern 
practice, in regard to the component parts of the con¬ 
crete, was to use ballast and sand, and it was very rare 
indeed that sufch a material as granite or stone, was 


mixed in the aggregate. He agreed to a certain 
extent with the remark which had been made that 
reinforced conciete was an excellent material, but 
that it had Us limitations. He did not believe, how¬ 
ever, that half the important uses to which it could 
be put had yet been discovered ; and he fully believed 
that during the next 25 years it would be used for 
purposes which would alarm engineers, if it was so 
used at the present time. It had been said that 
piles built before they were driven were better than 
those built in place. There were advantages in both 
methods, but the lateness of the hour would not 
permit of his mentioning them. He believed rein¬ 
forced concrete had a great future before it, even in 
water mains, because the ordinary cast iron mam soon 
rusted, and unpiotected steel lubes suffered in the 
same way. For chimney construction, dams, and 
caissons, it would also be most advantageous, but 
it should never be used unless there was the 
strictest supervision. He did not think it was 
necessary to pay much attention to the state¬ 
ments often made as to the uglme-ss of buildings 
constructed of reinforced concrete. If the buildings 
were in line and uniform in every part, they would 
pass every leasonable test in that respect. With 
regard to the Spreckley building, he did not know 
whether the girders were designed to carry the whole 
weight of the building, but it occurred to him that 
the foundations might have been constructed at a very 
much less cost. It was impossible to pass any judg¬ 
ment on the question of water coming through a floor 
made of reinfoiced concrete. If coke breeze was used, 
he could quite understand that the water would force 
its way up through the floor, and that the floor would 
be damp, owing to the porosity of the mateiial used 
in the aggregate. 

On the motion of the Chairman, a hearty vote 
of thanks was accorded to Mr. Matthews for his 
interesting paper. 


THE LIGHTHOUSE ADMINISTRATION 
REPORT. 

The Royal Commission on Lighthouse Administra¬ 
tion have just issued theii repoit, after an inquiry of 
about a year and a half. The terms of refeience were, 
“To inquire into the existing system of management 
of the lights, buoys, and beacons on the coast of the 
United Kingdom by the three general lighthouse 
authorities, and as to the constitution and working of 
these authorities, and to report what changes, if any, 
are desirable in the piesent arrangements.” It may 
be mentioned that, while the Board ot Trade possesses 
the supreme authority over lighthouses, there aie 
three ” general” authorities and J25 local authorities, 
in addition to an Advisory Committee, a consultative 
body of recent creation, interposed between the Board 
of Trade and the three general authoriti >. The 
Trinity House is the most ancient and powerful of the 
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three bodies, and has certain control over the two 
Scotch and Irish Boards, which control, we may 
observe, the Royal Commission recommend should 
cease. The annual cost of these three bodies during 
the last seven years averaged ^^271,102, j^92,642, and 
;fii7,389 respectively ; but we are assured that com¬ 
parison between the three is impossible owing to a 
variety of circumstances, chief among them being the 
high scale of remuneration assigned to the acting 
brethren of the Trinity House. The Royal Commis¬ 
sion say they have not come across any financial 
abuses or administrative extravagance, and that, in 
regard to efficiency, there is a fairly general agree¬ 
ment that the coasts of the United Kingdom are 
as well and efficiently lighted as those of any 
other country. Thfs opinion, however, is not quite 
shared by Mr. Ennis, one of the Commissioners, in 
some “Reservations” published alongside of the 
report. He doubts w’hether the lighting of our coasts 
is equal to the lighting of the coasts of France, and 
adds that the west coasts of Scotland and Ireland are 
actually insufficiently lighted. This opinion is sup¬ 
ported, in Mr. Ennis’s long and interesting paper, by 
a number of statements and data which should, appa¬ 
rently, have been tested by cross-examination; as it 
is, they conflict with some of the main points in the 
report, which, however, makes no special reference to 
them. For instance, Mr. Ennis remarks that for 
every 16 J miles of coastline, France possesses 3 lights, 
and the United Kingdom i; as regards electric 
lights, the French coastline has 13 powerful ones, 
and the United Kingdom only 6; there is no 
modern lightship of the advanced type on the 
coasts of the United Kingdom; and, speaking 
generally, Mr. Ennis remarks that the United King¬ 
dom does not hold that front rank position with re¬ 
gard to the lights, buoys, and beacons on her coasts 
which her maritime supremacy and the enormous 
volume of her seaborne trade would appear to demand. 

The principal recommendations of the Royal Com¬ 
missioners are:— 

(i.) The institution of a system of retirement with 
pensions for the acting elder brethren of the Trinity 
House. 

(2.) The assignment of an elder brother of the 
Trinity House to act as assessor to the Scottish and 
Irish Boards respectively. 

(3.) The setting up of a new Lighthouse Committee 
for the United Kingdom, in place of the existing 
Addsory Committee, but with a more established 
position and a wider scope of activity, to be composed 
of representatives of the Board of Trade, the Admi¬ 
ralty, the three general lighthouse authorities, ship- 
o^rners, underwriters, and cargo-owners. 

j These are the main recommendations, but as 
regards (3), it is doubtful whether the Board of 
Trade will venture to sanction it in the face of 
Mr. Ennis’s strong expression of disapproval of 
such a step. He holds that the original appoint- 
meat of the Advisory Committee was an error of 
judgment (it was only a compromise with regard 


to the demand of shipowners for direct representation 
on the three general lighthouse authorities), and cites 
evidence to show the number of cases where the Board 
of Trade has felt compelled to disregard the opposition 
raised by the Advisory Committee to new Scottish 
lights. As the Royal Commissioners now propose to 
increase this power of objecting to the point of giving 
the new committee an absolute veto, Mr. Ennis con¬ 
siders this proposal specially objectionable. Mr, 
Ennis also formulates carefully-considered plans for 
re-constructing the three lighthouse authorities on a 
more truly representative and efficient basis, but these 
suggestions have not been adopted, and there is 
nothing in the report to show if they were considered 
by the Commissioners. 

THE NORWEGIAN WOOD PULP 
INDUSTRY. 

Both the wood pulp and paper manufacturing 
industries of Norway are in a flourishing condition. 
For a long time Norwegian wood pulp has played an 
important part in supplying the world’s needs, while 
a considerable local demand has been met. Thus 
Norway’s export of paper and products of paper 
amounted in iqob to 97,413 tons, with a value of 
908,000, while the quantity and value of exports of 
all kinds of wood pulp were as follows during the 
four years ended December 31, 19061903. 447,744 
tons, with a value of 1,374,000 ; 1904, 445,260 
tons,/l,3SO,ooo ; 1905, 442,325 tons,/i,535,000; 
and in 1906, 505,(>27 tons, \alued at /“i,776,000. 
The wood pulp exports in 1906 may be classified as 
follows:—Mechanical wood pulp, dry, 13,059 tons, 
and wet, 362,228 tons ; chemical wood pulp, dry, 
122,923 tons, and wet, 7,417 tons, a total of 505,627 
tons. The principal countries to which these exports 
are sent are as follows, the names being given in their 
order of importance as countries importing this wood 
pulp i—The United Kingdom, France, Belgium, 
Holland, United States, Denmark, Germany, Spain, 
and Mexico. According to the American Consul at 
Bergen, the amount shipped to the United States 
was entirely dry chemical wood pulp. The principal 
countries competing with Norway in sales of pulp are 
Sweden, Finland, and.Canada. The exports in 1906 
of wood pulp and cellulose from Sweden was 414,811 
tons, and from Finland, 56,181 tons. The price of 
pulp has, in the course of years, fluctuated a great 
dual- For example, the price of dry mechanical 
pulp in 1869, 1870, and a part of 1871 was about 
per ton; in 1891, the value of a ton was 
IIS,, which price was ruinous to the manu¬ 
facturer. The first Norwegian pulp mill was 
established in 1863. There are now 72 factories, 
53 for the manufacture of mechanical pulp, and 
19 for chemical pulp. Wages of persons employed 
in the pulp mills and paper factories were estimated 
at ;^420,ooo in 1906. All of the machinery used in 
the nmui’acture of mechanical wood pulp, and almost 
all of that used in the manufacture of chemical wood 
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pulp, is made in Norway. One factory uses in the 
manufacture of cellulose quantities of Norwegian 
pyrites. It is calculated that the proprietors of the 
forests received about 1,000,000 in 1906 for wood 
used in the pulp industry. The de\'elopment bf the 
Norwegian pulp industry has been rapid, and, 
although about 20 per cent, of the ^rea of Norway 
is covered by forests, it is feared that if the con¬ 
sumption of wood continues at the present rate it 
will be only a matter of a very short time before the 
forests are depleted. The price of logs has almost 
doubled since 1870. It has been estimated, however, 
that the present national consumption of wood is 
not so great as formerly, owing—so it has been said 
by the superintendent of Norwegian forests—to its 
high price. The Norwegian Government plants 
about 1,500,000 trees in the forests each jear, and in 
addition much good work is done by individuals and 
societies interested in the maintenance and improve¬ 
ment of forests. The Norw’egian Forest Society has 
since 1901 planted about 30,000,000 trees, and 
cultivated or prepared large tracts of land. The 
Norwegian Storthing for many yeais has voted sums 
of money to this society, which receives similar 
assistance from the Norwegian w'ood pulp and 
cellulose manufacturer®, the association of lumbei 
e.xporters, lumber merchants, and proprietors of 
forests. 

HOP CULTIVATION IN AMERICA. 

The veiy risk) character of hop cultivation has nor 
only pie>ented the extension ol hop cultivation in 
England, it is slowly contracting it. The possible 
profits are, in the cultivators’ opinion, inadequate to 
the risks. It would seem to be much the same in some 
parts of the U^nited States. In an interesting repoit on 
the agiiculture of the States of Oregon, Washington, 
and Idaho (Cd. 3727-16), Mr. Consul Laidlaw sa)s» 
that for some years pa®t theie has been a stead) 
increase in the giowlh and jiroduction of hops in 
Oregon, which has now’ become the principal hop¬ 
growing State in the Union. There w’as an incieasing 
acreage in bearing, and conebtions w’ere favourable 
until the middle of September, w hen picking was in 
progie<»s. At that time hea\y rains caused some 
damage and reduced the jield. As near as can be 
ascertained there weie 25,000 acres in bearing in the 
State, which produced 158,655 bales of 185 lbs., and 
Washington had about 17,000 acres under hops, the 
product being 51,000 bales. Growers who sold their 
hops ahead made good profits, but a large portion of 
the yield was sold at prices .leaving little or no profit, 
and in May of this year hops w'ere selling below the 
actual cost of growing. Baled hops cost the grow'ci 
4d. to 4jd. per lb., and some qualities had to be 
sold under 3 Jd. In consequence of their experience 
during the past two years some growers, says Mr. 
Consul Laidlaw, are ploughing up their fields. Being 
subject to such violent fluctuations the hop crop is not 
a safe one for a farmer to depend upon entirely. 


ARTS AND CRAFTS. 

The Arts and Crafh Mcn^ementy and Gxrh'^ 
Schools ,—The exhibition which has just been held in 
the temporary buildings attached to the museum at 
South Kensington, is peihaps one of the most striking 
proofs that could be given of the strides that have 
been made by the Arts and Crafis movement in the 
last fifteen or twenty years. It was described as ** An 
Exhibition of Drawings and Works of Art,” from the 
schools of the Girls’ Public Day School Trust—and 
the exhibits gave, therefore, a very fair idea of what 
is being done in the way of drawing teaching in 
secondary schools for girls, not only in London but 
also in various large provincial towns all over the 
country. Not so very many years ago, the works 
shown would have been practically confined to draw’- 
ings, and to paintings of flowers and still life, with 
perhaps a landscape sketch here and there. To-day, 
in nearly all the schools, some design teaching is 
given. Most of them send up designs executed by 
the students, while not a few go still further, and 
show works executed in stencilling, embroidery, 
leather, or whatever it may be. 

This would seem to show that educational authori¬ 
ties realise the importance of arts and crafts much 
more fully than they used to do—and tha? it is 
assumed by the teachers in secondary schools loi 
girls that a cei tain proportion of their pupils will take 
up some kind of ciaft w^ork later in life, either as a 
hobby, or as a serious profession. It is, of course, 
a fact that many a girl who would some years bad; 
ha\e taken a few singing or painting lessons aftei she 
left school, goes in now’adays for needlework, leather- 
work, w’oodcarving, or perhaps bookbinding, any of 
w’hich she is only too ready to believe that she can 
learn in ten lessons. It is also true that a goodly 
number of well-educated girls are de\oting themselves 
to various crafts more earnestly, while some, though 
not so many as the casual observer might suppose, are 
really earning their living at them. Since, then, ciaft 
work, whethei as a recreation or as an occupation in 
life, has come to be looked upon as an employment 
for women, it is well that when girls are at school 
some part of their drawing teaching should be of a 
kind which will be of prat tical use to them w’hen they 
take up a craft. 

Design Teaching in Guls' Secondaiy Schools .— 
The usual practice in the schools seems to be to tuin 
the drawing lessons in the diiection of design for a 
year—say when the students are about 15 years old — 
and after that to cany them to some quite diflerent 
kind of drawing. It is naturally difficult to differen¬ 
tiate the work ol laige classes, but the drawing classes 
in the upper parts of these schools arc not generally 
very big, and it seems rather a pity that the people 
who do well in the design year should not carry’ that 
kind of work further next year, instead ol taking up 
something quite different. Of couise, in the limited 
time allowed for drawing or art teaching, it is not 
usually possible to do very much practical work, and 
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there is, naturally enough, a desire on the part of both 
teachers and pupils to make as big a show as possible 
in the/ time—but it is surely a mistake to encourage 
schoolgirls to stencil or paint patterns or doral sprigs 
on bags, Scc,y and then to outline the pattern with 
rough embroidery in coarse cotton or silk. If they 
descend to that kind of thing later on it cannot be 
helped, but they should not be allowed to do it in 
school. Stencilling and stencil cutting are admirable 
oxercises in their way, and they seem to be well 
taught in some of the schools, but the girls should be 
shown not merely how to stencil but the proper use 
of the process. As it is they often abuse it. 

Another direction in which improvement might 
easily be made is the lettering, lu most of the 
schools the girls appear to be encouraged to make 
time tables, calendars, &c., to go on the notice 
boards of their class-rooms or of the hall. It would 
seem only natural that, since lettering must necessarily 
form so important a part of this kind of work, some 
trouble should be talten to teach at least a good 
simple alphabet and a legible set of numerals. It is 
all very well to do clever little sketches for the top 
and bottom of a calendar, or to illuminate a time¬ 
table with great elaboration; but if the letters and 
numerals, which are, after all, the raison d^etrc of 
the whole thing, are poor and niggling, the general 
effect cannot possibly be really satisfactory. One 
school has evidently tried the experiment of giving a 
few lessons in lettering, and it would be a good thing 
if the others would follow suit. The ability to letter 
neatly and well is an accomplishment '\^hich comes in 
very usefully in after life, and one which ought to be 
well within the powers of most people if only they 
were taught it with a little care. 

The work of the schools is, on the whole, unpreten¬ 
tious enough, and there are very few instances of people 
who have labelled their somewhat elementary efforts, as 
<wall-paper designs, and so forth. It is always easy to 
pick holes, especially in a system which is not far 
beyond its infancy. It may seem simple enough to 
suggest changes or improvements in the method of 
procedure. But there are two facts which have to be 
borne in mind in dealing with schools of this type— 
that the time available for drawing is usually very 
limited, and that this elementary design teaching is 
given by the ordinary drawing teachers, who have not 
necessarily had much training in design themselves, 
and who cannot be expected to be so well qualified in 
that respect as in other branches of their subject. It 
must be admitted that, in spite of these difficulties, a 
good deal has been accomplished. The ^rls are 
evidently being taught that there is such a thing as 
design, that patterns are not constructed hap-hazard, 
but on certain recognised and recognisable plans, 
and that in the case of floral designs, the natural 
forms have to be conventionalised and treated. This 
is,, perhaps, as much as the ordinary lecondary school 
can be expected to do in this direction, and a student 
, who possesses this elementary knowledge, though she 
(Should not be encouraged to think that she can in 


consequence design, has a solid foundation for the 
further studies necessary to that end. 

^. 

Moo A fViaJ>/ers,-^Thmgs move rapidly nowadays, 
and it is only natural that those which are more or 
less in the nature of advertisements should move most 
quickly of all. It is, therefore, perhaps not to be 
wondered at that paper wrappers—the covers of six¬ 
penny novels and of weekly and monthly magazines 
should change at a pace which is altogether unprece¬ 
dented. It used to be the regular thing for a 
periodical to use one cover design for the term of 
its natural life—but this now holds good as a rule 
only for the more serious publications. It is really 
quite difficult to keep pace with the changes in the 
wrappers of some of the popular illustrated maga¬ 
zines. The sixpenny novel, too, appears in many 
more guises than of yore. It used to bear upon its 
front page a glaring coloured picture usually so hastily 
printed that the blocks did not by a long way register 
—and the alternative to this was a tinted cover (very 
often of a rather colourless pinkish shade) adorned 
with a small woodcut. It was a surprise and some¬ 
what of a shock when (a good many years ago now) 
one well-known publishing firm took to issuing its 
sixpenny publications in an attractive blue wrapper 
with a well-spaced and well-considered title. 

It seemed at one time as though ingrained paper 
was going to take its place permanently amongst the 
covering materials for cheap books, but at present its 
use is almost confined, oddly enough, to rather seiious 
publications and to advertisement booklets. 

To-day, amidst countless variations, there are three 
principal and fairly well marked types of wrappers in 
use for sixpenny books. First comes the boldly 
pictorial type, which seems to model itself more and 
more on the modern poster. It is usually flat in treat¬ 
ment, and printed simply on a few flat colours, though 
there are a few exceptions to this tendency in book 
wrappers as there are in posters. In the second 
type the lettering is the most important feature in the 
design ; in fact, it may almost be said to be the 
design. It is very satisfactory to note how much these 
covers have improved recently. The lettering, which 
used generally to be poor and thin, has been getting 
rapidly better, and is now often quite adequate to its 
purpose. A great deal more care is taken, too, than 
was formerly the case in choosing the colouring both 
of the lettering and of the ground. The third and 
newest type of wrapper is made of parchment, a 
material which is not quite so unsuitable to smoky 
towns as it would at first sight appear, since the sur¬ 
face does not hold the dirt. Some of the earlier 
parchment wrappers were on booklets intended 
primarily for Christmas presents, and were more or 
less heavily printed in colours. At present the two 
most widely circulated series issued in parchment— 
produced, by the way, by quite different firms—are 
printed in’ two colours only, and rely for their attrac¬ 
tiveness entirely on lettering and pure ornament. 
Now that magazine covers of the ornamental type 



Matxh 13, 1908. 


JOURNAL OK THE ROYAL SOCIETY OF ARTS. 


451 


have almost entirely disappeared, it will be interestinfr 
to see whether such designs will yet ha\ e some vogue 
on the wrappers of sixpenny books. 


MEETINGS OF THE SOCIETY. 

Ordinary Meetings. 

Wednesday evening's, at 8 o’clock :— 

March 18.—“Impressionist Painting : its Genesis 
and Development.” By Wynpord Dewhurst, 
R.B.A. The Earl of Pi.ymouth, C.B., will pre¬ 
side. 

March 25.—“ Recent Improvements in Decora¬ 
tors’ Materials.” By A. S. Jennings. Sir 
W ii LIAM Emerson, Past President R.I.B.A., will 
presiiie. 

Af*RJL I. —“Dr. Schlick’s Gyroscopic Apparatus 
tor Preventing Ships from Rolling.” By M. Wurl. 
Sir William Henry White, K.C.B., F.R.S., 
will preside. 

April 8.— “ Technical Education in America.” 
By Sir William H. Preeck, K.C.B., F.li.S. 

April 2f).—“Modem Roumania.” By Alfred 
Stfad, Consul-General for Roumania. Sir Percy 
Sanderson, K.C.M.G,, will preside. 

May 6.—“ The Giamophone, and the Mechanical 
Recording and Reproduction of Musical Sounds.” 
By J.OVFLL N. REDDIE. 

May 13.— 

May 20.—“ Industrial Entomology: 01 the 

Economic Importance of a Stu<ly of Insect Life.” 
B> F. Martin Di ni an. 


Indian Section, 

Thursday afternoons, at 4.30 o’clock :— 

April 30. —“ Reminiscences of Indian Life.” By 
the Right Hon. Lord Lamington, G.C.M.G., 
G.C.I.E., late Governor of Bombay. 

May 21. —“The United Provinces of Agra and 
Oudh.” By Sir James John Digges La Touche, 
K.C.S.I., Member of the Council of India and late 
Lieutenant-Governor of the United Pronnees. 


Colonial Section. 

Tuesday afternoons, at 4.30 o’clock :— 

March 24.—“The Mineral Resources of Western 
Australia.” By the Hon. C. H. Rason, Agent- 
General for Western Australia. Admiral Sir 
Frederick G. D. Bedford, G.C.B., Governor of 
Western Australia, will preside. 

April 7.— “The Imperial Problem of Asiatic 
Immigration.” By Richard Jkbb. 


Applied Art Section. 

Tuesday evenings, at 8 o’clock :— 

March 31. —“Enamel Portraits.” By Cyril 
Davenport, F.S.A. Sir Hubert von Herkomer, 
C.V.O., R.A., will preside. 

April 28.— “Lace as a Modem Industry.” By 
Miss Isemonger. Alan S. Cole, C.B., will preside. 

May 26.— 

Cantor Lfxtures. 

Monday evenings, at 8 o’clock :— 

Professor Vivian B. Lewes, “ Fuel and 
its Future.” F'our Lectures. 

Lecture II.— March 16.—The fuel supplies ol 
the world—The uses of fuel and the past demand— 
The existing supplies and the future—The necessity 
for immediate economy, and the lines on which it is 
possible—The calorific value of our fuels, and the 
amount utilised in practice—Fitting fuel to the work 
it has to do. 

Lecture III.— March 23.—The smoke problem 
—Bituminous coal unfitted for any fuel purpose— 
—Smokeless fuels—The question of high verm^ low 
temperature carbonisation in the manufacture illu¬ 
minating gas—The gas industry and its work in the 
future. 

Lecture IV.— March 30.— The internal com¬ 
bustion engine versus steam—Gaseous fuel and’ 
power production—The utilisation of peat—The 
regeneration of Sun energy when our piesent fuel 
supplies are exhausted—Alcohol as a fuel, and its 
possibilities. 

William Burton, F.C.S., “The Nature 
and Structure of the Porcelains.” Three 
Lectures. 

May 4, II, 18. 

Shaw Lectures on Industrial Hygiene. 

Tuesday and Friday evenings, at 8 o’clock :— 

March 17 (Tuesday). —“ Child Workers and 
Wage Earners,” By Miss Nettie Adler, Hon. 
Secretary to the Committee on Wage Earning 
Children. 

May 15 (Friday).—“The Dangers of Coal Dust, 
and their Prevention.” By W. E. Gar forth, 
President of the Colliery Proprietois’ Association ot 
Great Britain. 

Howard Lectures. 

Thursday evenings, at 8 o’clock :— 

H. S. Hele-Shaw, LL.D., F.R.S., “The 
Navigation of the Air.” Three Lectures. 

Lecture I.—March iq.—The atmosphere in its 
relation to the bodies supported by it—Characteristic 
features of disturbances in the atmosphere in regard to 
direction, pressure, and velocity—Methods by which 
movement through, and stability in, the air, whether 
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in a steady or unsteady state, may be effected— 
Available motive power and propelling mechanism. 

Lecture II.— March 26.—Navigable aerial 
contrivances in which the force of gravitation is 
opposed by means of floatation, r.e’., dirigible 
balloons—General theory—The balloon as a structure 
—Structural design of the framework—The form, con¬ 
struction, and pressure regulation of the containing 
envelope—Horizonial and vertical steering—A com¬ 
parison of the balloons, Ikleusnier, Dupuy de Lome, 
Renard and Kreb«, Gifard, Wolfert, Santos Dumont, 
Zeppelin, Lebaudy, Parseval, Barton, De la Vaulx, 
N ulli Secundus. 

Lecture HI. —April 2.—Contrivances in which 
the force of gravity is opposed dynamically—The 
methods adopted in natuie—Birds, flying leptiles, 
flying animals, and flying fish—The stability and 
resistance of an aeroplane—Kites, parachutes, and 
the gliders of Lilienthal, Pilcher, Chanute, and the 
Wright Brothel s—Lessons to be learnt from the use 
of models — Comparative features of the flying 
machines of Santos Dumont, Delagrange, Bleiiot, 
and Farman, and others. 


MEETINGS FOR THE ENSUING WEEK. 

Mommy, Mar(h 16 .ROYAL SOCIE I'Y OF ARTS. ]oho- 
street, Aclelphi, W.C.,8 p.m. (Cantor Lecture.) 
Professor Vivian B. F.fwes, “ Fuel and its Futupi.'* 
(Lecture 11 .) 

British Architects, q, Conduit-st. eet, W., 8 p.m. 
Mr H. J. Blanc, “ \ Modern Asylum—Bangour 
Village, near Edinburgh ” 

Victoria Institute, 8, Adelphi-terrace, W.C , 4lp m. 
Rev. Chancellor J. J. Lias, “On the Decay of 
ritra-Montanism, Ircira a Historical Point of 
View.” 

Entomological, ii, Chandos-street. W., 8 pm. 

Tuhsdav, March 17. .ROYAL SOCIETY OF ARTS, 
John-strect, Adelphi, W.C,, 8 p.ra. (Shaw Lee - 
turc on Industrial Hygiene.) Miss Nettie Adler, 
“ Child Workers and \N age Earners.” 

Royal Institution, Albemarle-street, W., 1 p.m. 
Prof. W. .Stirling, “Membranes' their Structure, 
Uses, and Products.” (Lecture VI ) 

African, United Service Institution. Whitehall, 
S.W., Hi p.m. Colonel David Bruce, • Sleepiag 
Sickness.” 

Civil Engineers, 25, Great George-street, .S.W., 
8 p.m. Discussion on Mr. William Barclay 
Parson’s paper, “The New York Rapid-Transit 
Subway,” to be rc*-opened by Mr. Oliver Bury. 

Statistical, 9. Adelphi-tcrrace, W.C , 5 pm, Mr. 
C. Lewis Edwards, F.S.A.A., “ Railways and the 
Trade of Great Britain.” 

Zoological, 3, Hanover>square, W., 8J p.m. 

Wednisday, March 18.,.ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C , 8 p.m. Mr. Wynford 
Dewhurst, “Impressionist Painting: its Genesis 
and l.)evelopment.” 

Meteorological, 25, Great George-street, W., 
p.m. 

Geological, Burlington-house, W., 8 p.m. 

Microscopical, 20, Hanover - square, W., 8 p.m. 
Presidential Address'by Lord Avebur}% “ Seeds 
with Special Reference to British Plants ” 


United Service Institution, Whitehall, S.W., 3 p.m, 
Colonel F. D. V. Wing, “The Distribution .and 
Supph of Ammunition on the Battle Field.” 

British Art Ideological Association, 32, Sackville- 
street, W., 8 p.ra. 

Thursday, March iq ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C..8p.m. (Howard Lec¬ 
ture.) H. S. Hele-Shaw, LL.D., F.R.S., “The 
Navigation of the Air.” (Lecture I.) 

Royal, Burlington-house, W., 4^ p.m. 

Antiquaries, Burlington-house, W., 8J p.ra. 

Linnean, Burlington-house, W., 8 p.ra. i. The Rev, 
Camm Norm.in, “The Podosom.tta of the Atlantic 
ami the Arctic Oceans.” 2. Mr. T, F. Chipp, “ A 
Revision of the Genus Codonopsis.” 3. Mr. E. 
Hindle, “ Tht‘ Holothurians trom the Red Sea.” 
Chemical, Builington-house, W., p.m. i. Mr. 

A. K. I)i\on and J Taylor, “The Constitution of 
Eleetronegative ‘'Hiocyanates.’” 2. Mr W. R. 
Boiiafield, “ An Improved Form of Pykuometcr.” 
3. Mr F. 1 ). Chattaway, “ The Quantitative Con¬ 
version of Aromatic Hydr.i/ines into Diazonium 
Salts.” 4. Mr. H. R Le Sueur, “ I'he Action of 
Heat on a-Hydroxycarboxylii Acids. Part IV. 
Rec emic fla-Dihvdroxyadipic And and Meso 
aa-I)ihydroxyadipit And.” Messrs. H. Hartley, 

B. M. Jones, and G. A. Hutihinson, “The Spon¬ 
taneous CrystalHsauon of .Sodium .Sulphatt! Solu¬ 
tions.” 6. Mr. J. F. Spencer and Miss M. Le I’la, 
“Quantitative Relations of Salts of Thallium and 
its Separation from Silver.” ; Messrs. C. .Smith 
and A. D. Mitchell, “ Constitution of Hydroxyaxo 
Compounds. Action oi Diazomethane and of 
Mercuric Atetatc ” 

Royal Institution, Albemarle-street, W , 5 p.m. Dr. 

R. T. Clla/ebrook, “Standardisation in Vanou 
Aspects.” (I./ Mechanical Engineering 

Optical, Finsbury lei hnical College, liconard-street, 
E.C., 8 p.m. Demonstration by Professor Silvanus 
Thompson. 

Electrical Engineers, 25, Great George - street, 

S. W., H p.m. Dr. W. E .Sumpner and Mr j. W. 
Record, “New Alternate Current Instruments.” 

Historical, Lecture-hall, Field-<ourt, Gray’s-inn, 
W C,, 5 p m Sir Henry Howarth, “The Rise of 
Julius C.esar, with an Account of his Early Friends, 
Enemies, and Rivals.” (Part 11 .) 

Numismatic, 22, Albemarle-street, W., p ra. 
Friday, March 20 . Royal Institution, Albemarle-street, 
W., 9 p.ra. Prof. j. Milnes, “Recent Earth¬ 
quakes.” 

Civil Engineers, 25, Great George-street. S.W*., 8 
p.m. (Students’ Meeting.) Mr. J. D. W. Ball, 
“ Stresses in Brick Arches.” 

North-East Coast Institute of Engineers and Ship¬ 
builders, Nowcastle-on-Tyne, 7J p.ra. Paper by 
Prof. R. L. Weighton. 

Art Workers’ Guild, Clifford’s Inn-hall, Fleet-street, 
E.C., 8 p.m. Mr. W, Burton, “ Persian Pottery.” 
Architectural Association, 18, Tufton-street, S.W., 
7.] p.ra. Mr. H. Tanner, lun., “ Some Notes on 
Domestic Work of the Kennaissance for 
England.” 

Quekett Microscopical Club, 20, Hanover-square, 
W.C., 8 p.m. 

Saturday, March 21. Royal Institution, Albemarle-street, 
W., 3 p.m. Professor J. J. Thomson, “Electric 
Discharges through Gases.” (Lecture III.) 

Correction.— Oa page 408, column i, line 8, 
in.Mr. R. Cooper’s remarks on Mr. L. M. Douglas’s 
paper on ” Modem Dairy Practice,” for 1 5°, read 50®. 
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NOTICES- 


NEXT WEEK. 

Monday, March 23, H p.m. (Cantor Lec¬ 
ture.) Professor Vivian B. Lewes, “ Fuel 
and its Future.” (Lecture III.) 

Tuesday, March 24, 4.30 p.m. (Colonial 
Section.) The Hon. C. H. Rason, Agent- 
General for Western Australia, “ The Mineral 
Resources of Western Australia.” 

Wednesday, March 25. 8 pm. (Ordinary 
Meeting.) A. S. JENNINGS, “ Recent Im¬ 
provements in Decorators’ Materials.” 

Thursday, March 26, 8 p.m. (Howard 
Lecture.) Prof. H. S. Hele-Shaw, LL.D., 
F.R.S., “The Navigation of the Air.” 
(Lecture li.) 

Further details of the Society’s meetings will 
be found at the end of this number. 


CANTOR LECTURES. 

On Monday evening, 16th inst.. Professor 
Vivian B. Lewes delivered the second lecture 
of his course on “ Fuel and its Future.” 

The lectures will be published in the 
Journal during the summer recess. 


SHAW LECTURE. 

On Tuesday evening, 17th inst., Mis.s 
Nettie Adler, Hon. Sec. to the Committee 
on Wage Earning Children, delivered the fifth 
Shaw Lecture on Industrial Hygiene, on 
” Child Workers and Wage Earners.” 

The lecture will be published in a future 
number of the JournaL 


HOWARD LECTURES. 

On Thursday evening, 19th inst., H. S. 
Hele-Shaw, LL.D., F.R.S., delivered the 
first lecture of his course on “ The Navigation 
of the Air.” 

The lectures will be published in the Journal 
during the summer recess. 


PROCEEDINGS OF THE SOCIETY* 


INDIAN SECTION. 

Thursday afternoon, March 12 ; The Right 
Hon. Lord Curzon of Kedleston, 
G.C.S.L, G.C.I.E., in the chair. 

The Chairman, in introducing the reader of the 
paper, said he was at* the present moment a Member 
of the Council of the Secretary of State for India, 
and it would be known to all who had even the 
slightest acquaintance with India, that there was no 
man better qualified to address the Society on the 
subject of the Native States of India than the dis¬ 
tinguished author. From the time that he entered 
the service of the Government of India, the whole of 
his service had been spent in connection with Native 
States, and theie was scarcely one of the more im¬ 
portant States of India, including Rajputana and 
Central India, and Kcishmir, in which he did not 
leave his mark for good on the administration of the 
State, in the esteem of the rulers, and in the affection 
of the people. He (Lord Curzon) always regarded it 
as a singular piece of good fortune that it fell to his 
lot while he was in India to have the honour of con¬ 
ferring upon Sir David Barr what was regarded in 
India as the blue ribbon of the Indian political 
service, namely, the Residency at Hyderabad. He 
had the good fortune to send him there at a most 
difficult time, to fill a most difficult place, and to con¬ 
duct a most difficult negotiation. All those operations 
he conducted with the success which had attended 
every stage of his career, and it was the fitting crown 



454 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


March 20, I 90 ». 


to a long and brilliant service that, on coming home 
to this country, he was, because of his particular quali¬ 
fications and attainments, selected by the Secretary of 
State for his council in London. 

The paper read was— 


PROGRESS IN THE NATIVE STATES 

OF INDIA DURING THE PAST 
FORTY YEARS. 

By Sir David W. K. Barr, K.C.S.I. 

I hope the subject I have chosen for con¬ 
sideration this afternoon will not unduly alarm 
my audience. I recognise the fact that a full 
and detailed disquisition on the progress 
made year by year, during forty years, in all 
the Native States of India, would be as 
laborious for me to undertake as it w'ould be 
tedious for you to listen to, and I may as well 
unburden my own mind, and relieve yours, by 
saying that all I propose to do is to lay before 
you certain facts relating to some of the more 
important States ; to endeavour to describe 
the condition of those States as it existed 
forty years ago ; and then to show the moral 
and material progress attained in them during 
the period under review. I hope to illustrate 
my remarks by showing you, at the close of 
my address, some lantern slides of types of 
old and new buildings, and places of interest 
in Rajputana and Central India—in Hydera¬ 
bad and Mysore. 

1 have taken the period of the last forty 
years for three reasons: first, because it is 
during that time that progress has been most 
marked ; secondly, because this is the fortieth 
Session of the Indian Section of this Society, 
and the season seems appropriate to a review 
such as I am attempting; and thirdly—and I 
mention this incidentally, as an apology for 
my appearance before you on this platform— 
because my own connection with the Native 
States of India coincides with the period to 
which I allude. 

I am tempted to give you some of the 
impressions that remain with me after 
nearly forty years of work in the Native 
States of India. They are to me delightful 
memories, and I shall be glad if I can convey 
to you some of the thoughts w'hich those years 
recall. There are many among the audience 
who have shared my experiences, and they 
will bear me out when I say that some of the 
most fascinating parts of India are to be 
found in the Native States. The climate is 


not always very good, as those can testify who 
have passed hot w'eathers and rains in certain 
parts of Gwalior, Jodhpur, Jaipur and Bikanir; 
and the amenities of life, as known in presi¬ 
dency towns and in most of the civil and mili¬ 
tary stations in British India, are restricted. 
But there is a peculiar charm in the land of the 
Rajas, and in the old-world courtesy which 
one meets, perhaps more especially in Rajpu¬ 
tana, but to a great extent in all Native States 
—there is a freedom of thought and action, a 
sense of responsibility, a pleasure in being 
associated with the life, manners and customs 
of the rulers, and the subjects of these 
principalities which are at once engrossing 
and refreshing. Englishmen feel themselves at 
home with a race of independent, high-spirited 
people, whose ancient lineage and romantic, 
chivalrous past compel respect and admira¬ 
tion, and these feelings are accentuated 
by the friendly welcome, the genial kind¬ 
ness and hospitality, and the frank confidence 
extended to those who show their appreciation 
of these qualities. 1 have spent many months 
of many years travelling in camp through 
Malwa, Rajputana, and Baghelkhund, but 1 
do not remember passing a single dull day, 
for I lived with the men of the country, and 
they told me all they knew of its history and 
traditions—the old forts and strongholds, in 
their hills and forests, illustrated their tales, 
and were, verily, “ sermons in stones.” 1 
have seen the cities, the ancient palaces, the 
temples and mosques of nearly every State in 
Central India and Rajputana. I have taken 
part in every kind of State festival and page¬ 
ant, and 1 have had my share of the excellent 
sport still to be obtained in their beautiful 
forests and jungles. I have watched, wfith the 
greatest interest and sympathy, the progress 
made, during my service, in the Native States, 
to which I was accredited. I know what the 
difficulties have been, and how hard it is to 
break down old prejudices and customs, and 
to engraft in the minds of a very conservative 
people the advantages of Western culture and 
the first principles of modern rule and admini¬ 
stration. I am proud of the friendships 1 
have made with many of the chiefs of India— 
Rajput, Mahratta, and Mohammedan. But 
the people of the soil, the patient, simple, 
hard-working peasants, they, in their millions, 
command, equally with their chiefs, our sym¬ 
pathy and respect. And when I remember how 
I have seen them in their prosperity, strong, 
healthy, cheerful folk, reaping rich crops, and 
herding fat cattle; and then, at other times, 
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in their distress, stricken with famine, mere 
skeletons literally gasping for life, but still 
patient and uncomplaining, I cannot but feel, 
as all must feel who have lived and worked in 
their midst, that anything we have done for 
their good, no matter how hard the task, nor 
how long it took to accomplish, brings its own 
reward. 

I will ask you to look at this map of India : 
It shows in yellow, in contradistinction to the 
red of British India, the areas occupied by 
Native States, and the manner in which they 
are distributed and grouped, from Kashmir in 
the North to Travancore in the South, from 
Kathiawar in the West to Manipur in the 
East. 

When some people in England talk of the 
Indian Empire, they are apt to forget that 
Native States, in the aggregate, cover 680,000 
square miles, or more than one-third of the 
whol(‘ of India, and about five times as large 
an area as that of the United Kingdom 
and Ireland, and contain a population of 66 
millions out of a total of the 300 millions of 
India, or about 22 millions more than the 
population of these Isles ; and that, although 
the States form an integral part of the Empire, 
and are dependent for their existence upon the 
protection of our Government—on conditions 
of loyalty to the Crown of England and the 
faithful fulfilment of the treaties and engage¬ 
ments on which they are held ; still, within 
that area of 680,000 square miles, and over 
that population of 66 millions, the administra¬ 
tion IS conducted by Indian chiefs under their 
own laws and regulations. 

There are, in all, more than 600 Native 
States, and full sovereign rights are exercised 
only by those that have entered into alliance 
by treaty with the Government of India ; the 
smaller States, and these, of course, form the 
majority, have not powers of life and death, 
and refer cases of heinous crime for trial in 
the courts of Political Officers. 

But in the administration of their internal 
affairs the Government of India does not 
interfere in States great or small, save in 
cases of gross misgovernment, or during a 
period of the minority of a ruling chief. Nor 
does the Government exercise anything more 
than a political jurisdiction which extends to 
a general supervision and guidance. And 
here I would offer for your consideration the 
suggestion that the success, or ^failure, of our 
dealings with Native States depends entirely 
upon a correct appreciation of the extent to 
which we should supervise, and the manner in 


which we should guide, the actions of the 
Rulers. In the multiplicity of States, and the 
diversity of their size and importance, as well 
as their financial condition, their geographical 
position, their past history and present status, 
their obligations to our Government, and in no 
less degree, the obligations of our Government 
to them, there is an immense scope for the exer¬ 
cise of wisdom, tact, and prudence. We have 
to avoid the Scylla of laisser faire and the 
Charybdis of undue interference, and to steer 
the middle course, which an ancient maxim 
lays down as the safest in all the affairs of 
this life. 

History shows that in our earlier relations 
with the great States of India there was a 
want of fixity of purpose and of continuity of 
policy. Lord Cornwallis in 1805 instituted a 
policy of non-interference, with the result that 
the Mahrattas invaded Rajasthan, levied 
chouthf or a tax of one-fourth of their revenues 
on the ancient States of Rajputana, and 
further proceeded to despoil and plunder the 
country. As the Mahratta power decayed, 
the Pindaris, trained bands of freebooters, 
whose hordes were over-running Malwa and 
Rajputana, earned on the work of depredation, 
until the British Government, thoroughly 
roused to a sense of the danger which lawless¬ 
ness in Central India and Rajputana threatened 
to their prestige, took affairs into their own 
hands, broke the last efforts of the Mahrattas 
by overthrowing the army of Holkar at Mahid- 
pur in 1818, and thereafter entered into alliance 
With the Rajput princes, and waged sharp and 
decisive war against the Pindaris. 

The map illustrates the settlement of 1818. 
Here we have all the great States of Rajpu¬ 
tana, IMaipur, Jaipur, Jodhpur, Bikanir, 
Kota, Bundi, Kishangarh, and others, grouped 
together. Adjoining them, to the south and 
east lie the States of Central India - 
Gwalior and Indore—representing the Mah¬ 
ratta leaders, Scindia and Holkar ; Bhopal— 
originally an appanage of the Mogul Emperor 
Aurungzeb, held by an Afghan soldier of 
fortune named Dost Mahomed as an inde¬ 
pendent State, and maintaining its independ¬ 
ence by the treaty made in 1818 with the 
British Government; the Powar States of Dhar 
and Dewas, and the numerous Rajput chief- 
ships which fall under the head of mediatised 
States. These are mingled in inextricable 
confusion with the larger States, and exemplify 
in the most striking manner the result of the 
sudden British intervention in 1817 after years 
of invasion, conquest, and depredation by the 
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Mahrattas and Pindaris. It is as thou^''h a 
pack^ of hun^y wolves, tearing- a carcase to 
pieces, had been suddenly turned into stone, 
each holding the piece of meat, or the bone, in 
his possession at the moment of transformation. 
To emphasise this simile, 1 draw attention to 
the now flourishing Mohammedan States of 
Tonk in Rajputana and Jaora in Central India, 
which were assigned in 1818 to the famous 
Pindari leaders, Amir Khan and Ghafur Khan, 
on condition of abandoning their predatory 
system, dispersing their armies of freebooters, 
and furnishing a body of troops to co-operate 
with the British force. 

Then followed a period of activity and direct 
administration. Sir John Malcolm’s settle¬ 
ment of Central India was a gigantic task, as 
it involved the adjustment of the rights of some 
8 q or 90 small chiefships. To each of these 
were granted sanarUy or guarantees of pro¬ 
tection, signed by Malcolm or his assistants, 
on which, to this day, they hold the lands 
wrested by force of British arms from Mah¬ 
rattas and Pindaris. These measures are thus 
described in Aitchison’s Treaties ” ;— 

‘*The policy pursued by the British Goveininent 
was to declare the permanency of the rights existing 
at the time of the British occupancy on conditions of 
the maintenance of order; to adjust and guarantee 
the relations of such chiefs as owed mere subordina¬ 
tion or tribute, so as to deprive the stronger powers 
of all pretext for interference in their affairs, and to 
induce the plundering leaders to betake themselves 
to peaceful pursuits, either by requiring their supe¬ 
riors to grant them lands under the British guarantee, 
or by guaranteeing to them payments equivalent to 
the tankkus which they levied.”* 

This settlement was not fully completed 
until the years 1829-30. 

Then followed a long period of in¬ 
action : breathing time was doubtless neces¬ 
sary to enable the larger States to recover 
from the effects of many years of unrest and 
plunder, and for the small chiefships to settle 
down in their new position, but by degrees this 
freedom from trouble engendered lethargy 
on the part of the chiefs, while the Govern¬ 
ment seemed content with having secured, 
under the terms of protection and subordinate 
co-operation which the treaties enunciated, the 
practical isolation of the large States, and 
were fully occupied in extending the Empire 
of India. 

The disastrous war in Afghanistan, 1839-41, 
was followed by the conquest of Sind in 1843, 
the first Sikh War in 1845, the second Sikh 

• Ahchison’s Treaties.*' Vol. IV., Central India. 


War and annexation of the Punjab in 1849, 
and of Burma in 1852. 

When I.ord Dalhousie turned his attention 
to the feudatory States the conclusion he 
arrived at was that their administration was 
so bad that, in pursuance of his maxim of 
•‘the good of the governed,” he determined 
to follow, w^henever opportunity offered*, a 
policy of annexation by applying the doctrine 
of lapse on failure of direct heirs. The first 
State to escheat was Satara in 1849 J 
followed Jliansi and Nagpur in 1853 I 
kingdom of Oudh in 1856. 

The Mutiny of 1857 evoked the loyalty of 
the Native States and established their value to 
the Empire. With hardly an exception the 
chiefs of India stood fast for British rule. 
The Nizam of Hyderabad and his distin¬ 
guished Minister, Sir Salar Jung, probably 
saved the whole of Southern India, while all 
the chiefs of Rajputana and Central India 
were true to their allegiance ; and many of 
them received rew'ards of land, money, and 
titles, for their services during the Mutiny. 

Finally, on the assumption of the Empire of 
India by the Crow'ii, the policy of annexation 
was for ever abandoned, by the grant, in 1861, 
to all the feudatory princes of the right of 
adoption. As Lord Canning wrote :— 

” The Crown of England now stands forth the 
unquestioned rulfr and paramount power in all India, 
and is for the first time brought face to face with its 
feudatories. There is a reality in the Suzerainty ot 
the Sovereign of England which has never existed 
before, and which is not only felt but eagerly acknow¬ 
ledged by the chiefs.” 

I have dealt at some length with the history 
of the two groups of States of which I am now 
speaking, vtz,y Rajputana and Central India, 
in order to show that, during the first fifty 
years of our political relations with them they 
had been subjected to frequent changes of 
policy, that these changes had an unsettling 
effect on them, amounting, during the later 
period at least, to alarm lest they too might 
fall victims to the policy of annexation. I may 
be overstating the case on their behalf, but at 
any rate it may be admitted that their doubts 
as to the intentions of the British Government 
offer some excuse for the fact that from 1818, 
when they first came under alliance with the 
East India Company, until the transfer to the 
Crown of England in 1858, their condition 
remained unchanged, and that in spite of the 
rapid progress attained in the pacification and 
administration of British India, they showed 
no symptoms of advancing with the times. 
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During the ten years 1858—1868 there was 
a certain amount of progress and improvement, 
but it was relatively slight and it was a com¬ 
mon observation in those days that Native 
States were a hundred years behind the rest of 
India. 

We have only to read the published reports 
-of 1868 to appreciate the position. In the 
first place, there was not a mile of railway in 
any State; the only communications that 
existed were the Trunk Roads made and main¬ 
tained by the Government of India, and such 
traffic as there was found its way over the 
deserts of Marwar, and by cross-country 
tracks through Rajputana to these high roads. 
Transit dues, levied in every State, further 
hampered trade; law and order did not exist. 
Every chief lived in a state of suspicion of his 
neighbour, while their feudatories were in a 
condition of rebellion, and instead of assisting 
in the preservation of the States, were doing all 
in their power to bring about their destruction. 

There are several reasons to be ascribed for 
this condition of affairs ; but I think it may be 
said that first and foremost among these was 
the isolation to which I have alluded. The 
proud families of Rajputana cherished then 
{as indeed they do to this day) the traditions 
-of their ancient lineage, and the glories of 
the days when their ancestors divided between 
them the dominion of Hindustan in the king¬ 
doms of Delhi, Kanouj, Mewar, and Anhul- 
warra, which they had held undisturbed for 
nearly 800 years, before the invasion of 
Shahab-ud-din, the Afghan King of Ghor, in 
1193 A.D. Though shorn of their former 
greatness, they still retained their identity as 
ruling chiefs; and their pride of race made 
them cling with tenacity to ancient forms of 
government and the feudal systems of their 
•clans. They viewed with disdain any change 
from the manners and customs of their 
ancestors, handed down to them, through the 
ages, in legends recited by their bards; and 
when peace was restored to them they lapsed 
into the pomp and magnificence of Rajput 
princes, and, wrapped in their own import¬ 
ance, took no thought of their subjects, and 
refused to learn the art of governing in accord¬ 
ance with the ideas of modern times. Sir 
Henry Daly, writing in 1868, says ;— 

** Colonel Sutherland, Resident at Gwalior in 1837, 
described Esagurh, Bhilsa, and Malwa, as desolate 
and miserable. Thirty years have brought no change 
for the better. Travellers still go armed to the teeth, 
and in many places the man at the plough has a 
sword by his side. Traders going from village to 


village are not safe without an armed escort. To 
men accustomed to districts under British rule, such a 
statement must seem fabulous. It is necessary to 
live and move in Native States to know the nature of 
the system under which they exist.** 

In 1868, Central India and Rajputana were 
visited by a disastrous famine, which grew 
intense in 1869, and did not disappear until 
1870. Here is a sketch which shows how hope¬ 
less was the condition of the people, and how 
helpless were the chiefs in affording relief:— 

“ Within the States of Central India, the past 
year (1868) has been marked by all the terrors of 
famine and disease. Thousands perished from sheer 
starvation, and thousands from cholera. Villages, 
and even districts, were depopulated, and there were 
none left to tell how many of the inhabitants had 
sunk under the miseries which oppressed them. 
Scindia computes the casualties, in the neighbour¬ 
hood of Gwalior, at 92,987. With the exception of 
a few places on the western border, Malwa suffered 
not at all from drought, but the streaming crowds 
from Rajputana and Gwalior brought in their train 
disease and death. Of the mortality among these 
wanderers it is impossible to form an opinion. Mar- 
waris, lank and emaciated, came pouring down 
through every outlet into Malwa; there are no data 
of their numbers. Bodies and bones were found in 
nalas (ravines), and on the plains, under trees, and 
upon the wayside ; and this over a vast space. Even 
so late as 1870 an English gentleman, marching 
through Rajputana to Indore, encountered human 
beings, living and dead, in every form of misery, and 
witnessed scenes too horrible to be described.” 

In 1870 Native States were still quivering 
under the strain, for where famine was heaviest 
there were no means of alleviating it, neither 
roads nor approaches. 

This is the sad tale of famine in Central 
India in 1868 ; the record for the same year in 
Rajputana is even worse. The rains failed so 
completely that the autumn crop (the chief 
harvest in those parts) was almost entirely lost, 
and there was an utter dearth of grass for 
pasture or fodder, and, in some parts, of water, 
so that it was impossible for the cultivators to 
feed their cattle, or for traders to import grain 
on bullocks or carts, or by any other means 
than camels. Within an area of 100,000 square 
miles the suffering was severe. The greatest 
intensity was in Marwar, Bikanir, and Ajmir. 
The only resource open to the people was 
emigration, and they emigrated in enormous 
numbers. It was estimated that from Marwar 
alone one million people, or two-thirds of the 
population, emigrated ; and that in all, 
throughout Rajputana, one million and a 
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quarter of human beings died from starvation 
or disease. 

Colonel Brooke, Political Agent in Marwar, 
wrote :— 

“ For the alleviation of distress in Marwar no public 
works were undertaken by the Maharaja, nor was any 
assistance given either to the poor of the city or to 
ryots in the villages. The hakims and revenue officers 
squeezed the last penny from them, and when the 
great emigration took place, the customs’ agent at 
the Dasuri Pass, before letting them through, not only 
forced from them the cesses due for the year, but also 
a cattle tax for each head of kine taken out of the 
country, though the departure was forced by the 
drought. It is but justice to say that this mode of 
getting money was reprobated throughout Marwar.” 

Now it must be remembered that by 1868 
Lord Dalhousie’s great scheme for the con¬ 
struction of railways in British India was well 
advanced. There were, at that time, 4,000 
miles of open lines. Bombay was in direct 
communication with Calcutta and with Madras. 
The East India Railway was open from 
Calcutta, through Allahabad, to Agra. The 
line from Bombay to Baroda and on to 
Ahmedabad was completed. Railways almost 
encircled Rajputana and Central India, but, 
except at one point, nowhere touched them 
within a hundred miles; and these groups of 
Native States, covering 200,000 square miles, 
and containing 18 million souls, were lying 
unprotected by communication with the rest of 
India—a prey to the devastation of famine. 
But It was not only railways and roads that 
were wanting; there were no public works of 
any kind. Education was neglected; there 
were in Central India only 35 schools, teach¬ 
ing 1,200 pupils, and Jaipur was the only 
State in Rajputana in which anything like an 
educational department existed. With but 
few exceptions the administration was bad in 
all the States. The land revenue was farmed 
to contractors, and collected by force. There 
was no attempt to administer justice. The 
police were useless ; and in many States there 
were large gangs ot Dakaits and criminal 
tribes, such as Minas, Moghias, and Baories, 
who plundered villages, and attacked traders 
and travellers. Discontented Thakurs went 
into outlawry, and led these marauding bands. 

I do not wish to enlarge upon the sorry con¬ 
dition of Rajputana and Central India in 
1868, but I will quote a few remarks from 
official reports of that year which will be suffi- 
Vvj^cient to show that States now in the forefront 
of progress were, at that time, suffering from 
the effects of misrule. 


Jodhpur .—Unfortunately the history of the 
administration is unrelieved by a single bright 
feature. 

Bikanir. — The condition of Bikanir is 
almost as bad as it is possible to be. 

Ahvnr .— The Political Agent has com¬ 
menced his difficult task of rescuing the State 
from the gross misrule of the chief, which has 
resulted in scarcity, and open warfare. 

Ko/a .—The condition of the Kota State is 
the cause of much anxiety. 

Rewa .—The Maharaja possesses a splendid 
palace, standing in a miserable collection of 
hovels ; a type of the condition of the State. 

Bundt is described by the Political Agent 
as being in a fossil condition, a living repre¬ 
sentation of Native States in the last century— 
apathetically indifferent to progress, and 
obstinately opposed to change. 

It is pleasant to note, as a contrast to these 
criticisms that, in 1868, Jaipur had already 
attained a high reputation among the States 
of Rajputana for civilisation and progress. 
The State was well and wisely governed by 
the Maharaja Ram Singh, an enlightened 
chief whose name is still revered, and who was 
the first to encourage the education, not only 
of his subjects, but of the sons of the aristo¬ 
cracy ; to promote public works and irrigation, 
and to foster local arts and industries. He was 
the first chief to establish a Council to assist 
him in the administration. On this innovation 
the following remark is recorded :— 

“ It must take, necessarily, a longer time and a 
greater amount of application than the Maharaja has 
yet had an opportunity of bestowing on the question, 
to rid himself elfectually of the deep-seated and ob¬ 
structive piactices which are, so to speak, inherent in 
the very constitution of Native States.” 

In Central India the Maharajas Scindia and 
Holkar were conducting what may be called a 
strong Government. They had no refractory 
feudatories to control, and their States were 
comparatively prosperous, while both chiefs 
had amassed great wealth. Still, in neither 
case was their rule framed on any basis of 
benevolence to their subjects. The'Collection 
of revenue was held in higher estimation than 
the preservation of law and ordei*/ and no 
serious efforts had yet been made ^or the good 
of the people, nor for any kind of moral or 
material progress. 

In Bhopal, the long succession of Begum 
rulers, commencing with the Regency of the 
Kudsia Begum in 1818, and still continued by 
her great grand-daughter, Her'Highness the 
Sultan Jehan Begum, G.C.I.E., had secured a 
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firm but, at the same time, considerate form of 
Government; and during the Mutiny of 1857 
the Sikandar Begum showed remarkable powers 
of control over her State, and proved her 
loyalty to the British Government. Neverthe¬ 
less, Bhopal shared with other principalities of 
Central India the absence of communications 
by road or rail, the want of protection from 
robbers, and the difficulties of an administra¬ 
tion conducted by corrupt and inefficient 
officials. 

The Other Side of the Picture. 

1 now turn to a consideration of the progress 
made, since 1868, in the group of States in 
Central India and Rajputana, and I will take 
first the extension of railways, this being the 
most important of the changes effected, and 
the one on which the prosperity of the States 
so largely depends. 

As I have already mentioned, there were no 
railways in these States in 1868. There are at 
the present time 2,656 miles of line opened and 
in full working order. 1 trace them on the 
map, and you will see that there is hardly 
a State in the two Provinces which is not now 
traversed by the iron road ; while communica¬ 
tion with British India and with the ports of 
Karachi, Bombay, Calcutta, and Madras, is 
open from north, south, east, and west. 

The first impulse to railway extension w'as 
due to the initiative of Sir Henry Haly, Agent 
to the Governor-General in Central India. In 
1870 he persuaded the Maharajas Holkar and 
Scindia to offer loans aggregating 2J millions 
sterling for the construction of the lines from 
Khandwa, on the Great Indian Peninsula Rail¬ 
way, to Indore, and on to Nimach, and from 
Agra to Gwalior. These beginnings were the 
bases of the two great systems now knowm as 
the Rajputana-Malwa and the Midland Rail¬ 
ways. The first portions of these lines weie 
opened for traffic in 1873, and by 1880 the 
mileage in Central India and Rajputana was 
1,182, the capital cost of which w’as close on 
800 lakhs, or nearly 5J millions sterling. 

The Begum of Bhopal advanced 50 lakhs 
for her portion of the Midland 
Railway between Itarsi and Bhopal—opened 
in 1885. The present Maharaja, Madho Rao 
Scindia, has constructed iz|5 miles of the 
Bina-Guna-Baran Railway. He shared with 
the Begum of Bhopal the construction of 113 
miles from Bhopal to Ujjain, and he also owms 
a portion of the Godhra, Rutlam, and Nagda 
Railway. In addition to these lines His 
Highness has constructed 183 miles of light 


railway in his own territory. The total mile¬ 
age of open lines in Central India in 1907 
was 1,080. 

Of the railways in Rajputana, the Maha¬ 
rajas of Jodhpur and Bikanir have jointly 
constructed 824 miles of line—Jodhpur 455, 
and Bikanir 369. Capital outlay 173 lakhs, 
paying a return of 8 per cent. The Maharaja 
of Udaipur has spent 21 lakhs on 67 miles 
connecting Udaipur with Chitorgarh. The 
Maharaja of Jaipur is constructing 73 miles 
of railway in his State, of which 40 miles are 
now open ; while the Kotah State has ex¬ 
pended 17 lakhs on that portion of the Bina- 
Baran line, running through Kotah territory. 
Altogether, in Rajputana, there are 1,576 
miles of railway, of which 739 are British, 
and 837 belong to the various Durbars I have 
named. 

An important line from Nagda to Muttra is 
now under construction. The distance is 
about 350 miles, and it will greatly benefit the 
Gwalior, Kotah, and Jaipur States, and open 
up some rich tracts of country. 

It is needless to emphasise the advantages 
which the railways have secured ; protection 
against famine, expansion of trade, facilities 
to travellers. Perhaps the most noticeable 
result is the civilising effect they have pro¬ 
duced upon the formerly isolated States, by 
bringing them into direct communication with 
the rest of India, and, indeed, with the world. 
I remember in 1870, Sir Henry Daly, m a re¬ 
port to the Government of India, wrote :—“ The 
railway will bring light in its train.” One of 
his assistants ventured to draw his attention to 
the sentence, and suggested that it savoured 
of a joke. Sir Henry replied, “No joke, sir; 
let it stand;” and 1 think the verdict of 38 
years establishes the truth of his prediction, 
for the railway has indeed brought light into 
many dark places, and has practically changed, 
not only the face of the (ountry, but the 
character of the people, and the attitude of 
the ruling chiefs. 

iHKIGAriON AND OTHER PrULK* WORkS. 

Under this head very considerable progress 
has been made since 1868. In Jaipur, which 
has benefited throughout the period by the 
eminent services and remarkable talents of 
Colonel Sir Swinton Jacob, 66 lakhs (nearly 
;£440 ,ooo) have been expended on irrigation 
alone, and it is satisfactory to note that the 
revenue from these works has already reached 
60 lakhs (;^400,ooo), while the benefit 10 the 
State is evident from the fact that .136 square 
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miles (or 33 per cent, of the cropped area) are 
under irrigation. In Udaipur, Jodhpur, and 
Bikanir, attention has been paid to irrigation 
only ot recent years, and the full benefit of the 
money spent in these works has not yet 
accrued. In Bikanir, in spite of the sandy 
nature of the soil, two canals—one 29 miles, 
the other 32 in length—have been constructed 
from the Ghugger Canal system in the Pun¬ 
jab, at a cost of 4J lakhs (^^30,000). In 
Udaipur, where the prospects of irrigation are 
more favourable, an English engineer has been 
engaged for irrigation, and some 5 lakhs 
(^£33,330) have been expended. Throughout 
Rajputana one-sixth of the cropped area is 
irrigated. 

In Central India, irrigation is carried on 
chiefly from wells, and, with the exception of 
Gwalior, which has the benefit of the services 
of an experienced irrigation engineer, and 
where some important schemes have been com¬ 
menced, none of the States do more than 
increase the number of wells. But this form 
of irrigation has been so successfully prosecuted 
that the total area under irrigation in Central 
India is estimated at about 1,140 square miles, 
or 6 per cent, of the total cultivated area. 

Roads ,—More than 1,000 miles of metalled 
roads have been constructed by States of Raj¬ 
putana since 1868, and 640 miles in the same 
period in Central India. The total length of 
metalled roads now maintained by States in 
Rajputana and Central India is about 3,000 
miles. 

Famine Administration. 

Famine administration is, perhaps, the 
greatest test that can be applied to the 
administrative capacity of a Native State. 
You will remember the details I gave of the 
famine of 1868-70, when both in Rajputana 
and Central India the Durbars utterly failed 
to grasp the situation, or to afford relief 
to the starving population. Rajputana is, 
unfortunately, subject to drought. A Marwari 
proverb says, “ Expect one lean year in three, 
one famine in eight." In 1877-8 there was a 
famine in Rajputana, and although it was not 
so severe as that of 1868, still its ravages were 
awful—200,000 people emigrated, and the few 
attempts made towards affording relief were 
unorganised and inadequate. The Alwar 
State lost one-tenth of its population, and 
jfodhpur and Bikanir suffered severely. In 
* ll91-2, in face of another famine, for the first 
time, organised relief was given. Railways 

now supplied grain in ample quantities 


and prices did not rise 20 per cent, above 
normal. 

In 1899-1900 there was a severe famine. 
There was large emigration, chiefly with a view 
to taking cattle out of the parched districts for 
pasture and fodder in more favoured places. 
But the States of Rajputana rose to the occasion 
and relief was given on an unprecedented scale; 
in all 146 millions of units were provided for at 
a cost of 104 lakhs (£6g^f264) from States, 
and 24 lakhs (;£ 160,000) from charitable relief 
funds, besides loans of 24 lakhs to ryofs (culti¬ 
vators), remission of revenue amounting to 28 
lakhs, and suspension of 48 lakhs. The States 
borrowed 63 J lakhs (;£523,29i) from the Govern¬ 
ment of India, who also lent Engineers and 
famine officers. 

In Central India famines occurred in 1896-7 
and again in 1899-1900. In the first of these 
years the areas affected included large parts 
of Gwalior, and the whole of the Bundelkhand 
and Baghelkhand agencies, an area, roughly, 
of 30,000 square miles and a population of 
4,000,000. In 1899-1900 the western part of 
Central India, including Malwa, was affected, 
the area being 38,000 square miles, and the 
population 4,500,000. Speaking generally, on 
both these occasions the Durbars made gallant 
efforts to meet the trials. The promptitude 
displayed, especially by some of the smaller 
States, was most praiseworthy. Some idea of 
the cost to which these States were put, 
after exhausting their own resources, may be 
gathered from the fact that between October, 
1899, and March, 1902, they borrowed for 
famine expenditure no less than ;^214,500. 
Of this sum H.H. Maharaja Scindia, besides 
providing for his own State, lent to his brother 
chiefs £80,000, 

In 1896-7 the total numbers on relief works 
in Central India were 2,900,000, or a daily 
average of 320,000 persons — equivalent to 
7 per cent, of the population of the affected 
area—while 89,000 received gratuitous relief,, 
the cost to the States amounting to 85 lakhs- 
(;^566,6 io). In 1899-1900 altogether33,000,000 
units were relieved on regular works or by 
charity—the cost to the States being 148 lakhs 
(;^986,568). In the two years, 1896-7, and 
1899-1900, the Central India States spent 
;^J» 553»*78 on famine relief. 

I do not for a moment claim that the famine 
administration of these Native States was to 
be compared with the organised relief in 
British India. I know full well, and from 
personal experience of both famines in Central 
India, that no such comparison can be made. 
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I know that some chiefs failed in their duty, 
that in some States relief was not properly 
organised—or that it was organised too late to 
be effective—that thousands of persons died 
from starvation, and many thousands fled from 
the States before they knew of the relief that 
was available, or because they did not believe 
that any relief would be afforded, and joined 
famine works in British districts, where they 
were assured of succour. But the fact I want 
to elucidate is that, in comparison with the 
record of all previous famines, the relief 
given by the Durbars, in 1896-7 and 1899- 
1900, was a remarkable and praiseworthy 
effort. Some of the chiefs were more active 
and generous than others; the Maharaja of 
Jaipur, for instance, besides providing for the 
wants of his own people, gave a princely sub* 
scription of 21 lakhs (j^ 140,000) to the Famine 
Trust Fund of British India. Maharaja 
Scindia personally visited his famine relief 
works, poor-houses, and kitchens. So did the 
Maharajas of Rewa, Kishengarh, Bikanir, 
and others. In both famines, and in all parts 
of Rajputanaand Central India, private chanty 
was largely extended by chiefs and people ; by 
British officers, both military and civil ; and 
by missionaries of various denominations, 
whose labours in administering relief to starv¬ 
ing wanderers, are deserving of the highest 
praise. Liberality and munificence were 
shown even in the zenanas of princely houses, 
and we must not forget the noble example set 
by the wife of that gallant soldier, Maharaja 
Sir Pertab Singh—then the first noble of 
Jaipur, and now the ruling chief of Idar— 
who not only established an orphanage, but 
remained there herself to administer her great 
charity. 

General Administration. 

A complete change has come over the 
administration of all the States of Rajputana 
and Central India. In nearly every large 
State the old plan of farming land revenue has 
given place to the organised system of survey 
and settlement. Even in the more conservative 
principalities of Udaipur, Jodhpur, and Jaipur, 
these reforms have been carried out to the 
great advantage of the people, and to the 
gradual expansion of the revenues of the 
chiefs ; and the example has been followed 
in most of the other States. The adminis* 
tration of justice has also greatly improved. 
Nearly every State has Abandoned the old 
system, which was described as showing a 
determination to make a profit out of crime 


rather than an honest desire to inflict a really 
deterrent punishment, and has adopted laws 
based on the Codes of British India. 

Transit dues, which used to form a large 
item in the receipts, have been everywhere 
abolished, to the great benefit of trade. 

The Police has been reorganised, and suc¬ 
cessful efforts have been made to suppress 
dakaiti and violent crime. Jails have been 
modernised, and are no longer subject to the 
reproach of being filthy places without light 
or air, where convicts and prisoners under trial 
were indiscriminately chained together.'' 

Education .—In Central India there are now 
1,057 schools, teaching 57,064 boys and 1,693 
girls. Of these institutions 4 are arts colleges, 
60 are secondary, and 781 primary schools. 
In Rajputana there are 647 schools, of which 
510 are kept up by the Durbars, 103 are 
private, and 34 maintained by missions. 
There are 4 arts colleges, 86 secondary, and 
545 primary schools ; pupils number 37,670. 
All education is free and the annual cost to 
the States is 3J lakhs (;t23,30o). I draw 
attention to these figures, not because they 
represent anything like an adequate amount of 
education, for, in point of fact, they indicate 
that on an average only 4 per cent, of the youth 
of the States of the school-going age attend 
schools, but rather to show that some progress 
has been made since 1868. 

Medical Institutions have been established 
in every State. In 1872 the* hospitals and dis¬ 
pensaries in Rajputana numbered 6^, where 
157,250 patients were treated at a cost of 
Rs. 41,707 (;^2,70o). The latest reports give 
178 hospitals and dispensaries, where 1,015,508 
patients were treated in the year at a cost of 
Rs. 3,05,475 (;^2o,oo2). In Central India the 
figures tor the same periods were: 1872-64 
hospitals and dispensaries, 109.390 patients, 
expenditure, Rs. 4^,250 (;^2,90o) ; present 

time, 147 hospitals and dispensaries, 1,357,000 
patients, and expenditure Rs. 4,33,000 (about 
;^ 28 , 8 oo). 

The financial condition of the States has 
been put on a sound basis, and a system of 
Budgets of Income and Expenditure intro¬ 
duced. Prior to 1868 nothing was kno^n of 
their finances beyond the fact that, while some 
chiefs had enormous wealth, many others were 
deeply involved in debt. In spite of the ex¬ 
penses incurred in the relief of famine, the 
construction of railways, irrigation works, 
roads, and buildings, and the maintenance of 
an improved administration, the resources of 
States have largely increased, and the total 
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revenues of Rajputana and Central India have 
ex panded by more than 6o per cent, during 
the past 40 years. Some of the figures are 
remarkable, hor instance :— 

Gwalior has increased from Rs. 1,10,1900 
(j£^34t6oo) to Rs. 1,63,8400 (;^1,092,200). 

Indore from Rs. 50,00,000 (;^333,ooo) to 

Rs. 76,00,000 (;^5o6,6oo). 

Bhopal from Rs. 26,00.000 (;^ 173,300) to 
Rs. 40,00,000 (j^ 266 ,ooo). 

Udaipur from Rs. 26,87,000 79,200) to 

Rs. 36,60,000 (;^244,ooo). 

Jaipur from Rs. 42,32,000 (;^282,i33) to 

Rs. 68,18,000 (;;^^454,ooo). 

Jodhpur from Rs. 25,00,000 166,000) to 

Rs. 63,00,000 (;£’420 ,ooo). 

Bikanir from Rs. 11,00,000 (j^73,ooo) to 
Rs. 28,00,000 (j£ 186,000). 

Kota from Rs. 24,00,000 160,000) to 

Rs. 38,00,000 (;£275 ,ooo). 

Alwar from Rs. 21,31,000 (/142,000) to 

Rs. 28,00,000 186,000). 

Rewa from Rs. 10,00,000 (^^66,000) to 
Rs. 21,00,000 (;^i40,ooo). 

In my description of affairs in 1868 I quoted 
brief extracts from reports on Jodhpur, Bikanir, 
Alwar, Kota, and Rewa. It is only fair to 
describe their condition in recent years. 

Jodhptir. —Referring to the death, in 1895, 
of the Mahajara Jaswant Singh, the following 
is a summary of the progress made in the State 
during his rule :— 

** At his death, his late Highness left the State 
prosperous and happy in every way, with a largely 
increased revenue and a well-regulated expenditure. 
Among the many benefits His Highness conferred 
upon his subjects are—the construction of lines of 
railway, which have already saved the State from a 
great famine, and have proved profitable under¬ 
takings; the damming of the Luni river by the 
Jasmunt Samand Bandh, which not only protects a 
large area by direct irrigation, but has also raised and 
sweetened the well-water in villages on both sides of 
the river below for about 100 miles; the improvement 
of public health by the spread of vaccination; the 
increase of dispensaries ; and the provision of a better 
drinking-water supply at Jodhpur; the arrangement 
come to with the Jagirdars, whereby their sympathies 
bn'e been enlisted in the cause of law and order, and 
they have become loyal supporters of the adminis¬ 
tration ; the greatly improved efficiency of the Courts 
and the Police, and the steady and successful efforts 
to settle down the members of criminal tribes, which 
have resulted in the great diminution of crime against 
person and property; and the vast work comprised in 
the settlements of internal and extetnal boundaries, 
whveh was followed by the introduction of a Survey 
and Land Revenue Settlement now approaching 
completion.” 


The present Maharaja, Sirdar Singh, 
succeeded his father, and during his minority 
the administration of Jodhpur has been ably 
conducted by a Council of Regency, under the 
general superintendence of the Resident. It 
is hoped that ruling powers will be given to 
the present Maharaja during the current year. 

Bikamr, 1881.—The administration was 
still not what could be desired; the relations 
between the chief and his thakurs continued in 
a state of tension, and in 1883, disputes with 
them led to a rebellion of many of the nobles 
which necessitated the despatch of a small 
British force into the State, when the thakurs 
quietly submitted. An administrative change 
of great importance was effected by the aboli¬ 
tion of the old Civil and Criminal Courts at the 
capital, and the establishment of regular 
Courts at four important centres of the State. 
The Customs Department underwent thorough 
and sweeping reforms. A reformed currency 
was introduced under the Native States Coin¬ 
age Act. The Ghaggar Canal scheme was 
completed in conjunction with the Punjab 
Government, and Bikanir was linked up by the 
Jodhpur Railway system. The Maharaja, 
Major Sir Ganga Singh, was invested with 
governing powers in December, 1898, and the 
administration is now carried on by His High¬ 
ness with the aid of a Council consisting of 
five members. The net earnings of the railway 
represent nearly 8 per cent, of the capital cost. 
A colliery at Palana is yielding profitable 
returns to the State. 

.^4/^c;^7r.~When the Maharaja Shcodan 
Singh was deprived in 1870 ot his powers on 
account of misgovernment, a Council of man¬ 
agement, presided over by a British officer, 
was formed. Since that date the affairs of 
Alwar have progressed most satisfactorily. 
Sheodan Singh was succeeded by his son, 
Mangal Singh, a minor, in October, 1874. In 
1877 the Maharaja was invested with govern¬ 
ing powers. His Highness introduced a 
reformed coinage under the Native States 
Coinage Act. He attended punctually to 
business, and interested himself in everything 
connected with the affairs of his State. 
Mangal Singh died in May, 1892, and was 
succeeded by Jai Singh, a minor, the admini¬ 
stration being conducted by the Council under 
the guidance of the Political Agent. The 
financial position is sound ; the cash balance 
at the close of the year 1899-1900 was over 59 
lakhs, of which some’ 52 lakhs were invested 
in Government Securities. 

Kota .—The following is an extract from the 
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Political Agent's report When the Kota 
Stale was brought under management in 
February, 1874, the Treasury contained only 
1,519 rupees (j^ioo) in cash, while the claims 
against the Durbar amounted to Rs. 89,58,140 
(nearly ;^6oo,ouo)." Enquiry reduced the debts 
to Rs. 46,43,125 all of which have been paid, 
and the cash balance in the State Treasury on 
the 31st March, 1893, was Rs. 15,39,187 
(j^^i02,ooo). The total amount spent on public 
works has been Rs. 45,95,187. A nobles’ school 
was opened in 1894 for the sons of Jagirdars. 
In 1897 the Maharao Timed Sifigh was invested 
with full powers of administration and has 
since conducted his rule with 'visdom and 
prudence. 

Rewa .—In 1871 the Government of India 
granted the State a loan of Rs. 10 lahks to ex¬ 
tricate it from financial embarrassments. The 
revenue was estimated at about 26 lakhs, but 
no less than 16 lakhs were alienated in jagirs, 
religious, and charitable grants, &c. The 
debts amounted to over 26 lakhs. Matters 
gradually drifted from bad to worse until, at 
length, the Maharaja asked in 1875 that the 
management of his territory might be under¬ 
taken by the Political Agent with the assistance 
of the Minister. The proposal was accepted, but 
the Political Agent had no real power to enforce 
his orders. The police were worse than useless, 
the army was badly officered and disciplined 
and unwilling to act against the rebellious 
nobles. Maharaja Raghuraj Singh died in 
February, 1880, and was succeeded by the 
present chief, then a minor. The administra¬ 
tion was vested in the Political Agent as super¬ 
intendent, with a consultative council composed 
of the principal nobles and officers. The fon sts 
of the State were examined and reported upon 
by an expert. A village settlement for five- 
year leases was commenced. The State army 
was reorganised. Public works were placed 
under an executive engineer lent by Govern¬ 
ment. Experiments for determining the extent 
and value of the Rewa coalfields proved highly 
successful. The revenue continued to increase 
and reductions of expenditure were made. 
Most of the urgent public w'orks were com¬ 
pleted, relieving the Treasury of heavy outlay,^ 
and by 1891 the financial position was sound. 
The State w’as free from dakaiti and other 
violent crime. Meanwhile the young Maharaja 
was thoroughly educated and fitted for his 
future duties. Ruling powers were conferred 
upon him in 1895 when the Council of Regency 
was dissolved The administration is ably 
conducted by the Maharaja. The revenues 


have expanded from 10 lakhs in 1871 to 30 
lakhs in 1907, and there is a handsome balance 
of about 8 lakhs in the State Treasury. 

Hyderabad. 

Hyderabad is by far the largest State 
in India. It covers an area of 82,628 square 
miles, and contains a population of about 
II J millions. His Highness the Nizam, Sir 
Mahbub Ali Khan, G.C.B., G.C S.I., is the 
premier Chief of India. He succeeded his 
father in 1869 when he w'as but three years of 
age, and for fifteen years, during the minority, 
the State was ably administered by the great 
statesman Nawab Sir Salar Jung, with whom 
was associated the Nawab Shums-ul Umra. 
Some idea of the condition of Hyderabad in 
1869 may be gathered from the following pro¬ 
gramme of measures of reform laid down by 
the Government of India for the observance of 
the joint administrators : — 

“ The settlement of all past accounts with the 
creditors of the State, the release of all districts 
mortgaged or assigned to chiefs of various denomina¬ 
tions in satisfaction of debts, or for the payment of 
troops and establishments, the gradual reductions of 
those portions of the army which were not really 
needed for the defence of the country, the working of 
the police, the completion of the settlement of the 
land revenues and the limitation of the State demands 
to terms of years, the supplying of adequate instruc¬ 
tions to district officials, the repairs of existing tanks 
for irrigation, and the restoration of once useful 
public works, the repairs of old, independently of the 
construction of new, roads, the sanitary condition of 
the large towns, the organisation of the Courts of 
Justice, the prevention of corruption and other mal¬ 
practices, the enforcement of legal decrees, and the 
gradual habituation of all classes to respect and obey 
the laws.” 

Hyderabad was fortunate in possessing a 
Minister capable of carrying out such wide 
and far-reaching reforms. Sir Salar Jung was 
a man of remarkable ability, who for many 
years had held the post of Minister under the 
last Nizam, and, being himself one of the 
nobles of the State, was thoroughly acquainted 
with the wants of the country and with the 
defects of the administration. With the sym¬ 
pathetic support of the Government of India 
he applied himself to the task before him and 
succeeded during the Nizam’s minority of 
fifteen years in accomplishing most, if not all, 
of the required measures of reform. Mean¬ 
while the education of the young Nizam was 
a matter of great concern to the Government 
of India, and in 1874 a special'y selected 
officer. Captain John Clerk, was appointed 
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guardian to His Highness and superintendent 
of his studies. -The Nizam was invested with 
full powers of administration in 1884. SirSalar 
Jung died in 1883, and was succeeded in the post 
of Minister by his son, Liak Ali, to. whom the 
title of Salar Jung II. was granted by His 
Highness. This young man—though possessed 
of great ability—had not the tact of his dis¬ 
tinguished father, and remained in power less 
than two years. Sir Asman Jah was Minister 
from 1886 to 1893, when he was succeeded 
by his cousin, Sir Vicar-ul-Umra, who held 
office till 1901, when the present Minister, 
Maharaja Sir Kishan Parshad, a descendant 
of the Peshkar and Minister, Chundoo Lall, 
was selected by the Nizam for the post. The 
politics of Hyderabad for the last twenty years 
may be defined as a series of continuous efforts 
on the part of successive Ministers to assert 
themselves in opposition to the Nizam, their 
ultimate failure and overthrow; and the 
eventual determination of His Highness to 
rule.his State himself. This, he is perfectly 
capable of doing, for—as I found during the 
five years I spent as Resident at his Court— 
he is, by far, the shrewdest man in his State, 
thoroughly alive to the responsibilities of his 
great position; and one whose word is to be 
relied on. 

The condition of Hyderabad has improved 
greatly during the past forty years. The re¬ 
venues have increased from about one million 
sterling in 1868, to more than three millions 
in 1907. Seven hundred and forty-two miles 
of Railway have been constructed by the 
Nizam’s Guaranteed State Railway Company. 
Vast sums of money have been judiciously 
expended on irrigation by competent English 
engineers, on the repair of anicuts and 
channels, constructed hundreds of years ago 
by the ancient dynasty of the Hindu Kings 
of Vigaya-nagar. Over 1,800 square miles 
(or, 6 per cent, of the total cultivated area of 
the State) are now irrigated. The Singareni 
coalfields, worked by the Deccan Mining 
Company for the last 25 years, now give an 
annual out-turn of 450,000 tons of coal. There 
are 3 spinning and weaving mills, and between 
60 and 70 cotton ginning and pressing mills 
in the State. Survey and settlement of 
land revenue has been carried out in 14 of 
the 17 districts. The Judiciary has been 
placed on a sound basis. In 1870, Sir Salar 
^ Jung appointed a Committee of Moham- 
medan lawyers to frame a code of law which, 
while based on Mohammedan and Hindu 
law, incorporates as far as is desirable the pro¬ 


visions of British-Indian Acts. There is a High 
Court at Hyderabad, and 123 Civil and 271 
Criminal Courts in the different parts of the 
State. The police have been reorganised by an 
experienced officer, whose services have been 
lent by the Government of India. There is a 
force of 44,000 police in the districts, and 
3,000 in the city of Hyderabad. The army 
has been brought under good discipline and 
control. The regular forces, including two 
fine regiments of Imperial Service Cavalry, 
number about 8,000 men, and are commanded 
by Afsar-ul-Malk, who holds the rank of 
honorary major in His Majesty’s Army, a fine 
soldier, who has served with distinction in our 
army. In 1869 Sir Salar Jung initiated a 
State Educational Department. There are 
now three arts colleges, 2,669 schools, of 
which 16 are high schools, and 77 girls* 
schools. The last available return gives 
go,ooo boys and 4,900 girls under education. 
Hyderabad suffered severely from the famine 
of 1899-1900. The distressed areas and popula¬ 
tion were given in March, 1900, as 23,000 
square miles, with 3J millions of inhabitants 
seriously affected, and 51,000 square miles 
with 6J millions partially affected. The 
Government of the Nizam met the demands 
for relief with great liberality. During July, 
1900, the average daily number of persons in 
receipt of famine relief rose above half a 
million. To meet this expenditure and to 
provide funds for carrying on the administra¬ 
tion the Government of India granted a loan 
of two crores of rupees (;^ 1,333,000) at 4 per 
cent, interest, repayable by the State in 
annual instalments. The arrangement con¬ 
cluded with the Nizam by Lord Curzon in 
1902, whereby the province of Berar was 
leased in perpetuity to the Government of 
India was a great achievement, for it cut 
a Gordian knot which had puzzled many 
administrations. The settlement, which was 
entirely satisfactory to the Nizam, has greatly 
facilitated the payment of this and other large 
liabilities. The financial position of the State, 
which has been its weakest point for many 
years, is now absolutely sound and satisfactory, 
and there is every reason to hope that Hydera¬ 
bad is entering upon a period of progress and 
prosperity. 

Mysore. 

The Mysore State, which was restored 
to its ancient Hindu dynasty in 1799, after 
the death of Tipu and the capture of 
Seringapatam, was taken under the direct 
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administration of the Government of India in 
1831, in consequence of a course of misgovern- 
ment which culminated in the rebellion of the 
subjects of the Maharaja. After 50 years of 
British administration the State was restoied 
in 1881 to the deposed Maharaja’s adopted 
son, His Highness Sir Chamarajendia Wadiar, 
G.C.S.I., under a deed of transfer which laid 
down conditions for the future relations of the 
State with the British Government. The 
Maharaja, who was a most enlightened ruler, 
died in 189^, and was succeeded by his eldei>t 
son, His Highness Sir Krishnaraja Wadiar, 
■G.C.S.I. In 1902 the Maharaja was formally 
installed by the Viceroy, Lord Curzon. The 
post of Diwan had been held for eighteen 
years by Sir K. Sheshadri Iyer one of India’s 
most distinguished statesmen, who to the great 
loss of the Mysore State retired on account of 
ill-health in 1901, and died in the following 
year. 

When the State was handed over to its 
native rulers in 1881 the administrative system 
had been brought up to the standard obtaining 
in British provinces, and that standard has 
been, on the whole, worthily maintained. 

Financially the State has been highly pros¬ 
perous, in spite of expenditure on plague 
measures in 1899 and the following years, and 
some outlay necessitated by seasonal failuu*. 
The revenue of Mysore at the rendition in 
1881 was about one crore (;^666,ooo); it is 
now more than two crores ,333,000), The 
ordinary expenditure, which includes an annual 
payment to the British Government of ;^233,ooo 
for the military defence of the State, has been 
generally far less than the income, and the 
substantial surplus has allowed the Durbar to 
enter into a policy of large public works. The 
discovery of gold in Mysore led to the grant 
of mining leases to several companies, and 1 
jieed not remind my audi^ce of the success 

the Mysore mines, or of the enormous out¬ 
put of gold dunng the past 15 or 20 years. 
The State’s receipts under mining leases 
have increased from ;^^34,ooo in 1891 to over 
;^ioo,ooo last year. 

There are 450 miles of open railway be¬ 
longing to the State, besides 56 miles of the 
Bangalore branch of the Madras Railway. 
The total capital expenditure on the lines 
belonging to the State is about ij millions 
sterling. 

Mysore may be acknowledged to be the 
model Native State of India. It had all the 
advantages of 50 years British administration, 
but the Durbar deserves the credit of main¬ 


taining the standard of government then in¬ 
troduced, and of carrying out many measures 
of progress, such as the development of 
mineral resources, the expansion of railways, 
and the promotion of industries and trade. 

The present Maharaja is a young chief of 
charming personality ; he has received an ex¬ 
cellent education, and since his accession to 
power, has given proofs of his desire to rule his 
State with prudence, and for the benefit of his 
subjects. 

Kash-Mik. 

Kashmir is one of the outposts of the 
Empire, for it spreads to the external fron¬ 
tiers of India, where the three empires of 
England, Russia, and China meet. It includes 
an area of 80,000 square miles, but the Jammu 
and Kashmir provinces, with areas of 5,200 
and 8,000 square miles respectively, constitute 
the really important possessions of the State. 
The vast mountainous regions to the north of 
the valley of Kashmir include the districts of 
Ladakh, Baltistan, and Gilgit. The Chitral 
State is a feudatory of Kashmir, and the States 
of Yaghistan, of which the most important are 
Chilas, Darel, and Tangir are also nominally 
subordinate to it, and ])ay a tribute of gold 
dust. The story of the progress of Kashmir 
has been recorded in a most fascinating and 
interesting work called “The Valley of 
Kashmir.’’ This book is a classic, and its 
greatest value lies in the fact that it was 
written by Sir Walter Lawrence, who as Settle¬ 
ment Officer initiated and personally carried 
out those reforms in the methods of assessing 
and collecting revenue which w^ere so sorely 
needed. He not only succeeded in assuring 
to the State a gradual expansion of its revenues, 
but he freed the country from a system of 
forced labour (corvee) and the exactions of a 
corrupt and tyrannical method of collecting 
revenue which for many years had been the 
chief blot in the administration of this beau¬ 
tiful country. He has earned the gratitude 
of the State ; and of the agriculturists, whose 
condition has changed from one of grinding 
oppression, to contentment and prosperity. 
He fostered the silk industry which has, of 
late years, expanded to such an extent as to 
bring to the State a very large revenue, and 
he gave an impetus to the cultivation of fruit, 
hops, and grapes, which promises to give the 
best results. 

Trade with India has been greatly d< veloped. 
The value of the merchandise, exported from 
Kashmir, has risen from ^^398,000 in 1891-2, 
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;£^93>ooo; and that of imports from India, 
from j(f4.^8,000 to 825,000. The revenues of 
the State have increased from ^^240,000 to 
;^ 65 o,ooo. 

1 here is only one line of railway in the State 
at present: viz., from the frontier near Sialkot 
to Jammu—16 miles long -constructed by the 
Durbar; it cost ;^64,ooo, and was opened in 
1890* But there is a project for extending this 
line to the Kashmir Valley. Surveys for this 
extension have been made, and the estimated 
cost is about one million sterling. It is 
eminently a scheme to be supported by Eng¬ 
lish capital; and those who know KavShmir and 
its prospects may confidently commend this 
enterprise to their friends in the City of 
London. 

A most interesting experiment is now being 
carried out by His Highness, the Maharaja 
of Kashmir, under the immediate direction of 
Major Joly de LotbiniiTe, R.E., who has 
established his reputation, as an electrical en¬ 
gineer, by his admirable work in Mysore. 
This consists in the dredging, by electrical. 
power, of the bed of the river Jhelum, where it 
leaves the valley of Kashmir at the outlet of 
the great Wular lake. The object of this 
scheme is three-fold. Tn the first place it is 
hoped that by opening the channel the danger 
of floods in the Jhelum which have so long 
been a source of danger and destruction to the 
valley and to the town of Srinagar, will be 
permanently obviated ; secondly, that the 
drainage will reclaim 100,000 acres of marsh 
for cultivation; and thirdly, that more than 
200,000 horse-power of electric current will 
be provided, which, after lighting the town 
of Srinagar, and working the silk, wood, and 
oil factories, the railway, and other concerns 
which are in contemplation in the valley, will 
still have for disposal and for use in the Punjab 
more than 100,000 horse-power of electric 
current. 

I think you will agree with me that there is 
evidence of progress in Kashmir. 

Concluding Remarks. 

In the foregoing remarks I have referred 
to States of which 1 have some personal 
knowledge, but there are many others, such 
as Baroda, Cutch and Kolhapur, and the 
principalities of Kathiawar, under the govern¬ 
ment of Bombay ; the Punjab States ; and 
^ochin and Travancore in Madras, in which 
l^equal, perhaps greater, progress has been 
made during the last forty years. 

If We look for the forces which have been 


brought into action, 1 think we may take the 
following as the most powerful. In the first 
place, i would put the example set by British 
rule. Jt is impossible to conceive that Native 
States could continue for all time in a con¬ 
dition of stagnation, while the Government of 
India was prosecuting a vigorous programme 
of expansion and improvement in all directions 
around them, and it is undoubtedly the fact 
that the chiefs have been roused by the 
example set before them. Next 1 would place 
the extension of communications by rail and 
road, and the manner in which Native States, 
so long isolated, have been brought into com¬ 
munion with the rest of India. Then wc must 
remember that, during the period under review, 
a considerable number of States have, for 
various reasons, been placed under the direct 
management, or supervision, of British officers, 
and the higher standard of administrative 
efficiency thus brought about has been main¬ 
tained, more or less, by the chiefs when they 
assumed power. Another powerful motive 
towards progress has been the education of 
the chiefs themselves. Forty years ago there 
were but few chiefs in India of whom it could 
be said that they were in any sense educated. 
There is now an entirely new generation. 
The Nizam of Hyderabad, the Maharajas of 
Mysore, Baroda, Gwalior, and Rewa, have 
been] specially trained by private tutors and 
guardians during their minority. Other 
chiefs, such as the Maharajas of Jodlipur, 
Alwar, Bikanir, Kota, Kishengurh, Dholpur, 
Rutlam, and the Nawab of Jaora, have been 
educated at the Chiefs’ Colleges at Ajmir and 
Indore. 

Among the incentives to improvement may 
be reckoned the encouragement and assistance 
consistently given by the Government of India 
to every State that evinced the slightest ten¬ 
dency towards establishing an improved ad¬ 
ministration. This assistance has been mani¬ 
fested by large advances of funds, by placing 
at the disposal of the chiefs the best officers 
available as experts to carry out survey, settle¬ 
ment, and assessment, irrigation, public 
works, the conservancy of forests, and the 
establishment of a sound system of finance. 
Lastly, I would note the immense power exer¬ 
cised over the minds of chiefs by the interest in 
their welfare taken by the Royal Family of Eng¬ 
land. The visits of His Majesty the King when 
Princeof Wales, in 1875, and three years ago of 
their Royal Highnesses, the Prince and Princess 
of Wales, have done much to evoke the loyalty 
of the chiefs and to stimulate their anxiety 
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to prove themselves worthy members of the 
Empire of India. The speech made by H.R.H. 
the Prince of Wales at the Guildhall on his 
return from his visit to India is still ringiniyf in 
our ears. We recall his appreciation of the 
loyal reception accorded to him and the Prin¬ 
cess in all parts of India, and more particularly 
their gratihcation with the demeanour of the 
native rulers, and the hospitality and cordiality 
of their reception in the various States they 
were enabled to visit during their tour. If 
their Royal Highnesses were gratified with 
their visit, wc may be sure that the peoph* of 
India rejoiced in the honour of seeing the 
King’s son, and that the advantages of the 
Royal visit were perhaps more strikingly evi¬ 
denced in Native States than in any other part 
of the Indian Empire. 

1 now turn to the consideration of the manner 
in which, particularly of late years, ruling 
chiefs have evinced a desire to enter more 
largely into the Federation of the Empire. 
The traditions of Rajputana, which may be 
called the home of the great chiefs of India, 
as distinct from the principalities which have 
been created from Mohammedan, Mahratta, 
and Sikh conquests, point to a feudal system 
established for many centuries, which has 
been retained to this day with undiminished 
force. A Rajput chief is not only the ruler 
of his State ; he is also the head of the family 
to which his feudatories and all members of 
his clan, high or low, whether they be princes 
of the blood or peasants of the soil, belong. 
Times have changed, and are changing 
year by year, but many, indeed most, of 
the principles, customs, and manners of the 
ancient Rajput clans are maintained to this 
day, and are clung to by chiefs and people 
with a tenacity which is the strongest evidence 
of their pride of ancestry, and their glory in 
the achievements of their forefathers. The 
government of Native States has always been 
autocratic. The Ruler’s word is law, and 
from time immemorial the people have been 
accustomed to regard their chief as something 
very little less than a Deity; and so strong, so 
innate, is their sense of loyalty that, as we 
have seen in more than one unhappy case, 
they have submitted without a murmur, and 
for many years, to cruelty, tyranny, and 
oppression, during periods of the chaotic mis¬ 
rule of a misguided, or even an insane, chief. 
But, as it is said in India, the subjects make 
the State,” and in every chiefship the main 
principle has been to follow the lead of the 
Ruler. The natural tendency to retain the 


old-established feudal system has permeated 
all Rajput chiefs and it is, therefore, not 
surprising that after the establishment of the 
suzerainty of the British Crown in India, they 
should regard the Sovereign of England as 
their feudal Lord. It is this sentiment that 
has tended so much to weld the States of India 
into the Empire of England. And here I will 
quote from a speech delivered by the Maharaja 
Scindia on the occasion of the visit of the 
Prince and Princess of Wales to Gwalior, in 
1905. His Highness said :— 

Whatever useful work has been, or is being 
undertaken in the various Departments of my State, 
has but one ultimate goal—to help towards the 
stability of the British Empire, and with that end in 
view, to ameliorate the condition of the people over 
whom I am called to rule.” 

I think in this brief sentence, Maharaja 
Scindia voiced the feelings of all his brother 
chiefs. 

But it is not by words alone that the chiefs 
of India have* declared their loyalty and devo¬ 
tion to the Crown of England. I have already 
alluded to the attitude assumed by our feuda¬ 
tories during the troublous times of 1857. 
Since those dark days there have been occa¬ 
sions, of which they have not failed to avail 
themselves, of showing* their determination to 
support British rule in India. In 1885, when 
Russia loomed large on our North - West 
frontier, and the chances of war were more 
than probable. His Highness the Nizam of 
Hyderabad came forward with the spontaneous 
offer of a vast sum of money. This e.xample 
was immediately followed by a number of the 
great chiefs of India, and although Govern¬ 
ment found it impossible to accept a monetary 
contribution the loyalty of the chiefs was 
allowed to find expression in another form 
which was, perhaps, even better and more 
effective. A force of 18,000 men, cavalry, 
infantry, and transport, known as Imperial 
Service troops, has been brought into a state 
of efficiency. This force belongs to the States 
and is commanded by their officers, but it has 
been assisted in training by specially selected 
officers of the Indian army lent for the pur¬ 
pose, and is now equipped and armed ready to 
take its place at any moment side by side with 
the armies of the King Emperor in the 
defence of India. It is maintained as a 
voluntary act of devotion to the Crown by 23 of 
the chiefs of India, and it forms, I nture to 
say, striking evidence of the desire of the 
chiefs to associate themselves and their troops 
with Imperial defence. When there was 
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trouble on ihe frontier of Kashmir in 1892-4 
the Imperial Service troops of His Highness 
the Maharaja took the field and acted 
gallantly throughout the campaigns with the 
unruly tribes of Hunza, Nagar, and Chitral. 
During the war in Tirah, troops and trans¬ 
port of the Imperial Service of Gwalior, 
Kapurthala, and other States, took an active 
part, and bore their share of the fighting. 
During the war in China, in 1901, Maharaja 
Scindia, at very great cost, provided an 
equipped and well-fitted hospital ship, and 
proceeded in it himself to the seat of war, 
serving on the Staff of the General Officer in 
command of the troops. The Maharaja of 
Bikanir and Maharaja Sir Pratap Singh, then 
of Jodhpur, also proceeded on service, and 
proved themselves worthy soldiers of the King 
Emperor ; and there were many chif'fs who 
desired to join in the campaign but were 
dissuaded from doing so on account of the 
importance of their duties in their own States. 

The first stimulus to the growing feeling of 
a desire to enter into closer relations with 
the Empire was given to the chiefs of 
India at the Imperial assemblage held by 
the late Lord Lytton as Viceroy of India 
in 1877. ** Then,” as one of our must dis¬ 

tinguished Political Officers wrote at the‘time, 
“ Chiefs who had not met on any previous 
occasion, and whose ancestors had met only 
in the field of battle, were brought together to 
realise the importance of their position as 
pillars of the State.” The pageant of 1877 
was repeated on a far grander and more 
magnificent scale in the Durbar, at Delhi, held 
on the I St January, 1903, by Lord Curzon, when 
the Coronation of King Edward VTL, Emperor 
of India, was celebrated with all pomp and 
ceremony before that vast assemblage of the 
chiefs of India and the representatives of all 
sections of the Indian Empire. 

The tendency of late years has been to carry 
out in our relations wkh the native chiefs of 
India a policy of union, in contradistinction to 
the policies of non-interference and isolation 
which were so rigidly pursued during the first 
half of the nineteenth century. Lord Mayo 
was the first Viceroy who visited Native States 
during the tenure of his office, and in his day 
the difficulties of travel were so great that he 
could do little more than summou the chiefs 
, of Rajputana to meet him at Ajmir. But so 
great was the esteem in which he was 
* held that after his death from the knife of 
an assassin in the Andaman Islands in 1872, 
the chiefs of Rajputana raised a memorial to 


him in the form of the Mayo College at Ajmir,. 
which has since been the means of affording 
education and training to a large number of 
chiefs, and which, under a reorganisation 
carried out by Lord Curzon, promises to bring 
forth in the future far larger results and far 
wider benefits than it has ever yet attained. 
In this connection it is interesting to note that 
Lord Curzon’s suggestion of a committee of 
ruling chiefs to frame regulations for the future 
guidance of the Mayo College met with a 
hearty response and was in every way a..great 
diplomatic success. On this occasion the 
chiefs of Udaipur, Jaipur, Bikanir, Gwalior, 
Rewa, and others, met in conclave, and in all 
good fellowship and harmony, evolved rules for 
the guidance of the education and training, as 
well as for social and religious observances 
of the young chiefs and nobles who arc 
students at the college. 

Lord Mayors personal interest in the welfare 
of Native States has been maintained by each 
succeeding Viceroy. 1 remember in 1873 
escorting the late T.ord Northbrook through a 
part of Central India, wheic no railways then 
existed, and where roads were few and rough, 
on his way to Nimach and Ajmir. And year 
by year, as the means of communication im¬ 
proved, the Viceroys extend(*d their tours in 
Native States ; but Lord Curzon during his 
Viceroyalty visited all tlie important States of 
India, many of them more than once, and I 
am aware, as 1 had the honour of attending 
him during his tours in Central India and 
Hyderabad, how greatly he encouraged the 
chiefs, how effectually he stirred them to a 
proper sense of their duty to their subjects, 
and how deep and abiding was the influence 
he left with them. 

I trust I have been able to show you not only 
that the administration of Native States has 
improved, and is improving, but that there is 
a growing desire among the chiefs to govern 
for the good of the Empire. I would not have 
it thought that I claim for Native States any¬ 
thing like perfection in their system of admi¬ 
nistration. On the contrary, I hold, and I 
think that all those who have served in Native 
States will agree with me, that much remains 
to be done. Yet there is a great deal to be said in 
favour of the personal character of government 
in Native States ; it is in accordance with their 
traditions, and the principles enjoined alike 
by Hindu and Mohammedan religion, and, 
strange as it may seem, people do not wish to 
exchange the despotism of Native States for 
the more benevolent rule of British India. 
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We hear much in these days of agitation in 
India, and of the aspirations of those who call 
themselves the representatives of national 
thought and feeling ; it is strange that, while 
so much has been said of the alleged short¬ 
comings of British rule, no notice has been 
taken of the form of government prevailing in 
Native States. 

And here it is that the advantages of auto¬ 
cratic rule assert themselves. He would be a 
bold man w^ho would prosecute an agitation in 
any of the States of India, or would venture in 
the Capital of any State to criticise, far less to 
malign and traduce the actions or the inten¬ 
tions of the ruling chief. 


131 SCUSSI( )N. 

The Chairman (Lord Curzon), in opening the 
discussion, thought it would be the unanimous 
opinion of the meeting that they had listened to 
a very interesting jiaper on a most interesting 
subject. There were a great many things in India 
about which jieople in this country were %eiy 
Ignorant. He did not think they were indif¬ 
ferent ; indeed, he believed that was almost non¬ 
existent with the spread of knowledge. But the 
ignorance about India was gieat and unabashed 
and at times appalling, and if there was a 
section of the Indian pioblem about which tliat 
ignoiance moie especially prevailed it was, he 
thought, the Native States in India. How many 
ol those who talked about India as a great, dark 
continent, ruled by a handful of Englishmen, weie 
aware that quite one-third of the whole area and moie 
than one-fifth of the entiie population of that Con¬ 
tinent were ruled by chiefs of native blood, sym¬ 
pathies, and charactei ? If that ignorance was as 
widespread as he believed it to be, what an opening 
there was for a lucid and illuminating paper such as 
that which had just been given. Theie was nothing 
quite like a Native State in India, either in its con¬ 
stitution, or in its picturesque and romantic aspect, in 
the world. The authoi had stated that the ruler 
was in his way a petty autocrat, almost a deity 
amongst his own people. And yet in that land of 
contrasts, as might be expected, the full prerogatives 
of sovereignty enjoyed by a native chief were, owing 
to his necessary connection with the Government ol 
India, in many ways modified and curtailed. The 
same startling contrast was observable in the features 
of life in a Native State; indeed a Native State of 
the old type in India might almost be described as a 
paradise of contrasts, perhaps almost of paradoxes. 
These waa in those States, particularly the States of 
Kajputana and Central India, a most strange and in¬ 
teresting blending of the old and the new, the 
archaic and the absolutely up-to-date, the aristocratic 
and the popular. The influence of astrologers and 


horoscopes was to be seen entrenched, so to speak, 
side by side with electric installations, and with the 
very best modern scientific institutions in which one’s 
interior could be examined by th^ X-rays, In 
certain Native States, men in chain armour might be 
seen riding in the same procession as motor cars; while 
one might attend a combat of wild beasts in the 
morning and play a game of golf or polo in the after¬ 
noon. But the most characteristic feature about the 
States was that they were dear to the people of the 
country because they were racy of the soil. In the 
method of rule, in the family of the chief, and the 
system of feudality by which he was sunounded, 
theie were symbolised the history of warfare, of 
rapine, perhaps even of crime, but, neverthe¬ 
less, of chivalry and romance, with which for 
hundieds of years the State, the family and the 
people had been associated. To them the State 
summed up all that was beautiful, sacred, and 
venerable in the past; it was in fact the past pro¬ 
jected into the piesent; and mad indeed would be 
the man who proposed to cut it out of the future. 
There was another respect in which the Native States 
endeared themselves to the people, and th it was in 
the scope they aft’orded, gieater in many respects 
than prevailed in Biitish India, for the employment 
of native intellect. There a man felt he could rise 
from humble circumstances almost up to the highest, 
and opportunities were given to him which it would 
be in the highest degiee unwise to abolish 01 curtail. 
Then, again, except in cases where the revenues ot 
the State were dissipated by the chief, which was 
now much less frequent than it used to he, the 
administration of a Native State was, on the whole, 
decidedly less expensive than that which prevailed in 
British territory. Those were a few at any rate of 
the great advantages attending the system of Native 
States in India. In the earliei parts of his paper the 
authoi had given a most interesting, compiehensive, 
and accurate survey of the history of Natiie States 
from the beginning of the last century down to the 
piesent day. Was it pos.sible to imagine a history 
providing a greater contrast between the condition at 
the beginning of that age and that leached at the 
end of it? He did not believe, in any civilised 
country at any rate, there had been so marked a 
change for the better, as in the condition of the areas 
to which he was leferring. Whene\ei he wanted to 
find out what was happening in India in the old days 
he went to that most delightful of books, “The 
Rambles of an Indian Official,” by Sir William 
Sleeman, written about 70 years ago ; and he found 
that author remarked that in his time the majority of 
the Native States were eithei intriguing to devour the 
weaker, or were in terror of being devoured by the 
stronger, or of being devoured by the British. After 
those days, right up to the time of the Mutiny, 
mainly owing to the fact that the Company were 
essentially incapable of dealing with Native States, 
the latter were looked upon as a sort of vague 
and unmanageable menace, which it was wise ^to 
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keep weak because they might become dangerous if 
they were allowed to grow strong. The great turn¬ 
ing point in the histoiy of the Native States occurred 
after the close of the Mutiny. It was then that the 
Native States were for the first time brought into 
direct relations with the Crown; that was the start¬ 
ing point of the long advance which had been related 
by the author. Almost immediately afterwards 
came the historic action and policy, never he 
hoped to be departed from in the future, of 
Lord Canning. Lord Canning’s action in abandon¬ 
ing the policy of annexation, and giving the 
right of adoption to the Native States practically 
insured, that unless there was a change of policy 
which it was impossible to contemplate, the con¬ 
tinuity of the Native States, and of their ruling 
families, was secured. Was it possible to imagine 
anything more dear to the people themselves, or 
more calculated to stimulate their confidence in the 
Government which they acknowledged ? h'ollow- 
ing on Lord Canning’s day, the main steps in 
the forward march of the Native States seemed to 
him to have been, firstly, an act which vras just 
mentioned by the author, but on which he thought 
perhaps more stress might have been laid, namely, 
the restoration of Mysore in 1881. He did not 
believe an act of that sort, the handing back of a 
Native State, which had been for fifty years under 
European administration, to a native dynasty, had ever 
been, or w^ould ever be likely to be, carried out by any 
other European power than England. Thtn there weie 
the two Delhi Durbars of 1877 and 1903. He agreed 
with the author in the belief that those great ceremonies 
did have an almost immeasurable effect in bringing 
the native chiefs of India into contact with the 
Sovereign on a most important occasion; while in 
addition they had the further advantageous conse¬ 
quence of drawing the chiefs out from their isolation, 
and enabling them to meet together in the same 
place, so that men who had never met before, and 
whose ancestors had perhaps fought wdth each other, 
henceforward became acquaintances and friends. 
The next step was the institution of the Imperial 
Service troops by Lord Duflerin and Lord Lans- 
downe in 1888 and 1889. Those who served with 
him (Lord Curzon) in the government of India would 
bear him out when be said that nothing gave them 
greater pleasure than when it fell to their lot, a few 
years ago, to employ those Imperial Service troops for 
the first time outside India. They were sent to China 
and to Somaliland, and then, for the first time, the 
salient fact was recognised that the princes of India 
were equally concerned with the Parliament of this 
country in the military defence of the Empire. 
Additional landmarks had been the institution of the 
Chiefs* Colleges and of the Imperial Cadet Corps. 
The result of all these proceedings h#d been that, 
although many of the States of ln,dia w^ere still in a 
« ver)' backward condition, yet on the whole there had 
been a great forward and upward movement in the 
standards of administration; whilst one might even go 


further and say that, in respect of institutions such 
as modem hospitals, museums, and libraries, some of 
the Native States of India actually set an example to 
the Government of India. To what had that 
sive advance been due ? No doubt it had bee^ to a 
large extent encouraged and stimulated by the confi¬ 
dence engendered by the policy of the British Govern¬ 
ment ; but they must not fail to recognise that it had 
been in a large measure owing to the personality and 
character of the chiefs themselves. At the present 
moment amongst the leading chiefs of India there were 
a number of men of the highest character, and of re¬ 
markable ability, who in any country and at any time 
of history would have been fitted to be rulers, and 
worthy to be regarded as considerable rulers, of the 
States over which they presided. In the south of India, 
for instance, there was the Nizam of Hyderabad. 
He entirely agreed with what the author said about 
the personality of that exceUent man. He was the - 
shrewdest and ablest man in Hyderabad; he avos 
further a most devoted and loyal adherent of the 
British Crown; and when he (the Chairman) had the 
good fortune to conduct with him the negotiations 
for the perpetual lease of Berar—negotiations which 
would never have been successful but for the author, 
who had great influence with the Nizam, although 
they were conducted without the slightest pressure 
being put upon His Highness—be carried away the 
most charming recollection both of the sagacity and 
the friendliness of that chief. A little distance 
away was Mysore, which was ruled at the pre¬ 
sent moment by a young chief of uncommon ability 
and promise, whom they hoped before long to 
welcome in this country. In Gwalior the present 
ruler was Maharaja Sckidia, a most remaikable man,, 
one, he imagined, of the few ruling potentates in the 
world who was equally capable of commanding a 
regiment or driving an engine. Indeed the ^Tahaiaja 
was a sort of steam-engine of physical and intel¬ 
lectual energy, because there was nothing in the 
State of Gwalior which the Maharaja himself did not 
originate, organise, superintend, and carry through 
to a final issue. In Rajputana was a chief who bad 
visited this country, namely, the Mahaiaja of Jaipur,, 
a man princely in character and beneficence, deeply 
devoted to the ancient traditions and customs of his 
country, and yet inspired with the highest ideals of 
modem administration. Then there was the Maha¬ 
raja of Bikanir, a young man well known in 
England, of chivalrous bearing, a fine sportsman, 
with a perfect familiarity with English, and a 
devoted chief to his own people. It was, of 
covtse, impossible to go through the whole list 
of the chiefs, and he w’as merely taking a few of 
the more notable names. Proceeding to the Punjab, 
and the Phulkian States, there was as the leading 
ruler of that Confederacy, the Raja of Nabha, a noble 
and heroic figure, who would command attention 
wherever he appeared, and whose ini^uence in the 
cause both of the good government of his own State , 
and of the British connection was of inestimable valu^» 
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He had said that a great portion of the credit was due 
to, and must not be withheld from, the chiefs them¬ 
selves. But, in the presence of a number of political 
officers whom he saw present, he desired to pay them 
the compliment of adding that he believed no small 
proportion of the credit was also due to them. It was 
quite true, as the author said, that a good deal turned 
on the political officer. Consider what the political 
officer had to do. He had in the first place to make 
friends with, and to acquire the confidence of, the 
chief; he must exhibit a warm sympathy with the 
etiquette and spirit of the native durbar; he must 
understand and make allowances for the environment 
of the chief and the circumstances in which he had 
been brought up. At the same time, while he did 
that he had to remember that he was the representa¬ 
tive of the Imperial Government, and that it was his 
duty as such to exercise a check, where check was 
required, upon extravagance, maladministration or 
misrule. He might, therefore, at one moment have to 
appear as the intimate friend of the chief, and at the 
next moment as his monitor and mentor. It could 
be well imagined, therefore, what a rare combination 
of gifts was re<[uired for the successful discharge of 
those delicate duties. With a wise and tactful 
political officer there was no limit to the amount of 
influence he might exercise in the State; if he was 
harsh or overbearing, there was equally no limit to 
the amount of harm he was capable of doing. Theie 
was one ideal political officer sitting not far from him 
on the platform ; if Sii Donald Robertson w’as present 
he was another, and possibly others were also in that 
hall. Any student of Indian affairs for the last 
quarter of a century would admit, that as the result 
of this sequence of capable political officers, criticisms 
directed against the action and interference of pchiic.al 
officers were much less heard of now than was 
formerly the case. The services which many 
political officers had rendered to Native States in a 
period of minority should also never be forgotten. 
Some of the most flourishing of the States to which 
the author had alluded, and which had large surpluses 
devoted to developing the resources of the States and 
improving the condition of the people, would never 
have been in that position had it not been for the 10, 
15, or 20 years during which they were under the 
guidance of men like Sir David Barr. He would 
go further and say that he believed if a proposal 
were made to abolish political officers in Native 
States to-morrow the first protest would come from, 
or at any rate the loss would be first and most 
immediately felt by, the chiefs themselves ; they would 
realise in the majority of cases that they had been 
deprived of their wisest advisers and friends, that 
they had lost a means of communication with the 
Central Government by means of which they were 
always kept in touch with Calcutta or Simla, while 
the people of the States would also bitterly regret the 
disappearance of what was often to them a guarantee 
for good government and economical administration. 
Therefras only one other aspect of the Native States 


to which he would allude, but in his juJgmei.t 
it was the most important. The one problem 
upon which he looked with intense anxiety for the 
future of the Native States was the question of the 
education ot the chiefs. The entire stability of the 
Native States did not depend on artificial conditions 
so much as it did upon the character and the training 
which was given to the chiefs, or which they assisted 
them to obtain for themselves. There was a passage 
in the paper which lifted the curtain of the past, 
and gave one a glimpse of the chief in the old 
days being brought up in the zenana, very often 
in the most corrupting and poisonous surroundings, 
where from the eailiest years sychophants and time¬ 
servers obtained his ear. The result in many cases 
was the failure and disastrous collapse with which 
they were acquainted. All that had, he thought, gone. 
At the present moment thiee alternative systems of 
education were practically provided for the native 
chiefs. Ihe chief might be educated by a tutor 
or officer, either native or European, in the State 
iUelf; and sevei al of the best chiefs in India had had 
the advantage of that system of training. In many 
ways it had worked very well, but it had the 
diawback that, while it was in progresc the chief 
was under the somewhat cramping influences of 
the State itself; he was not taken outside, and he 
lost the benefit of attrition with young men of his 
own class and rank which he might obtain in a 
college or in association with the larger w^orld. 
Then there w'as the second alternali\e upon which 
the author laid some stress, namely, the system 
of teaching in the Chiefs’ Colleges. Four of tho^e 
colleges existed in the Punjab, in Kathiawai, in 
Rajputana, and in Central India ; and the) 
had, under the reforms which had been caiiied 
out in recent years, done their best to provide the 
young Indian noble or chief wdth an education which 
gave him all that there was of the best in Western 
culture, in the resources of Western knowledge, and 
in the principles of Western administration; while 
the manner and method of his life, his religion*, 
teaching, and a portion of the curriculum had been 
drawn up in accordance with the wishes of the chiefs 
themselves. On the whole, in his view, that was the 
best method of education that at the present moment 
was open to the native chiefs of India. Then there 
was a third alternative, which was to bring the young 
man to England and put him at an English public 
school. He should be sony to say that that system was 
certain to result in failure, but he thought they ought 
to be very careful indeed in subjecting any of those 
young men to any influences however excellent in 
themselves, and however good foi those who were of 
English blood and character, which might hereafter 
in the slightest degree tend to alienate them from the 
country in which their lot was cast, or the people 
over whom they might have to rule. By all means 
let them have the familiarity that he had just referred 
to with the structure of English politics and the 
principles of English administration, but that should 
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not be done at the expense of the character with which 
they were born, and which it was their duty for the sake 
of their people to conseive. It would be a fatal thing if 
the most promising of men was turned into so much 
of an Englishman that he became too little of an 
Indian; because if he was too little of an Indian he 
could not possibly be a good chief in his own country, 
and he could not possibly do his duty to the people 
whom his origin, position, and circumstances might 
require him at a later time to rule. It was quite 
obvious from the remarks he had made that the third 
alternative was one with which he was not in much 
sympathy, and that he hoped it would be the policy 
of successive Governments of India, as it had been 
for many years past, to encourage the idea of 
giving to those young chiefs the best educa¬ 
tion possible in their own country rather than 
outside it. His remarks had been sufficient to 
show that, at any rate in his opinion, every¬ 
one present should express the hope that the Native 
States of India might continue not only to exist, but 
to flourish. They weie not merely a picturesque, but 
a valuable element in Indian life, an element about 
which it would scarcely be an exaggeration to say 
that in it was involved to a large extent the 
stability of British rule in India. He would not 
himself add to the tenitory of Native States. The 
author in the concluding portion of his paper stated 
that in his experience the people who were living 
in Native .States would not willingly go over into 
British territoiy. But the converse was equally true, 
and the author would himself be the first to acknow¬ 
ledge it. Native peoples w’ho had had the advantage 
of liung in British territory would not willingly go 
back to a Native State. He had an opportunity of 
discoveiing that when he was endeavouring to effect 
an interchange of territory between Great Britain and 
one of the most important States in Southern India. 
The negotiations were proceeding satisfactorily ; there 
Avas to be a ceitain interchange of villages and lands, 
but when it came to the point, none of the villagers 
in Biitish territory w'ould go into the Native State, 
and the whole thing fell to the ground. If both 
parties, therefore, were satisfied, if the people in 
the Native States did not want to come into British 
territory, and if those in British territory did not want 
to go into native territory, was not that a convincing 
argument for maintaining the status quo } Let them 
keep the status quo, let them preserve the principle of 
the Native States, but while preserving it, let them 
do everything they could to make their administration 
puie, progressive and stiong, everything they could 
to give the chiefs the highest and the best education 
that would adapt them for the service they had to 
perform. While speaking of the native chief it must 
be remembered that he was of like character and 
ambitions Avith ourselves, that he could not be 
left to rust Jn his palace with nothing whatever 
to do,.jjand that one of the foremost duties of the 
British Government was to find a scope for his 
eneigies, his ardour anJ his patriotism. Above all 


British administrators must remember and the chiefs 
understand that the two were rowing in the same boat 
in India. The chiefs were rulers of one part of the 
country, the British w'ere rulers of the remainder, but 
the two partners ought to act in observance of the 
same principles, and in absolute harmony and co¬ 
operation with each other. If those were the 
principles which they continued to observe in the 
future, as he believed they Avere observing them now, 
then he thought the Native States of India would 
not merely survive, but would grow even stronger 
from year to year, and he was certain that if any 
emergency ever arose in which this country might 
have to call on them and their rulers for aid, we might 
lely with the utmost confidence upon theii loyalty 
and devotion. 

Mr. J. D. Rees, M P., said it was quite true, as 
the author and the Chairman had said, that the 
Native States were satisfied and contented, and that 
a great change in their government Avas not required, 
but he thought a distinction ought to be drawn be¬ 
tween the Native States Avhicli were under the control 
of the Government of India and those under the 
control of Provincial Governments. The author had 
reviewed the position of the difi'erent Native .States, 
under the Government of India, and called attention 
to how advanced and Avell administeied they were, 
but hardly any notice had been taken of a political 
charge AA’hich was not only far in advance in j>oint of 
education of everyone that was mentioned, but fai in 
advance of any part of British India, viz., Travancore 
and Cochin. These States, the third largest in 
population and the fourth largest charge in levenue 
of all the States of India, hardly attracted any atten¬ 
tion on the present occasion because they were under 
the control of a local Government. While the great 
Native States leceived their British Residents from a 
service specially recruited for the purpose, the other 
States were a sort of prize for the ordinary officer in 
the ordinary line of business, whose one idea was to 
make the government of the State similar to that 
Avhich he administered, as head of a department. In 
that way he destroyed the individuality of the State, 
which was one of the chief objects of the preservation 
of the States. If that was the case with the Resi¬ 
dent, how much more so was it the case when the 
rulers of the States were advised not to appoint as 
their ministers gentlemen of their State, who 
naturally would be recommended by the ruling chief if 
his initiative was wholly respected, but somebody from 
outside, who, during the whole of the time he 
was administering the State, kept his eye on the neigh¬ 
bouring British Government in the hope of subsequent 
promotion after he returned. He submitted that it 
Avould be worth the while of the Government of India 
to reconsider the position in regard to those States, for 
the purpose of ascertaining whether any of them should 
not be taken away from the Provincial Governments, 
Avhich regarded the Residentships as 'mere prizes 
for seniority, and thus confer on them ^he ad- 
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vantage of being assisted by a political officer 
who was comparative in his knowledge, and had 
no object in destroying the individuality of the 
State. It must be gratifying to gentlemen like 
Mr. Hyndman, who were always calling attention to 
the fact that the Native States were very much better 
administered than British India, to know that the 
first appointment made when an Indian gentleman 
was appointed to the Secretary of State’s Council 
was that of Mr, Saiyad Husain Bilgrami, who spent 
the whole of his service in a Native State. He hoped 
no further criticisms would be received from the 
Congress section, which ought to be delighted that 
an Indian gentleman, so exceptionally fitted for the 
post had been appointed. 

Mr. Saiyad Husain Bilgrami, C.S.L, thought 
the points to which the author and the Chairman 
had directed attention were of the utmost import¬ 
ance, and he was very glad that such matters weie 
being brought to the notice of the English public. 
There was a phenomenal ignorance (not from any 
want of kindly interest and sympathy) in England 
of the affairs and people of India, more especially 
the latter, which would soon disappear if papers 
like Sir David Barr’s w'ere more frequently read in 
this country. It was a very happy thought of the 
author’s to take only the last forty years of the life 
of the Native States, because their awakening did 
not date very far back, and the sympathetic treat¬ 
ment they now met with was only a modern feature ; 
in former days, especially in the days of the East 
Indian Company, they were quantities that were 
generally neglected. Only within the last few years 
had the Native States begun to realise that they were 
treated like friends, and to that feeling Lord Curzon 
more than any othei Viceroy had given currency. He 
knew from personal experience that his lordship had 
done more than anybody else to attract the natiNe 
princes towards the central Government, to make 
them feel that they were not aliens, but were trusted 
and treated as co-partners in that joint stock company 
which was called the Government of India, in the 
management of the Indian Empire. One of the 
results of that treatment had been that he did 
not think in the whole of the Continent of India 
there were people more loyal to the British connec 
tion and to His Majesty the King of England than 
the rulers and people of the Native States. Asa 
result of that confidence, and of the improved methods 
of education which the Central Government had ex¬ 
tended to the native princes, the administration had im¬ 
proved considerably within the last twenty-five years; 
and there was such a vast difference between the cha¬ 
racter of the Government now and thirty or forty years 
ago, that it was hardly conceivable. Within his own 
knowledge, he could testify to the vast change which 
had come over the State of Hyderabad, which was 
now one of the most progressive in the country, one 
that satisfied the wants and aspirations of ih 


people, and where the Sovereign was one of the 
most loyal and faithful allies of the British Crown, 
and beloved by his own people. That was indeed 
a character which was shared by all, or almost 
all, the native princes of India, including His High¬ 
ness the Nizam, the Maharaja of Baroda, the Maha¬ 
raja of Mysore, the Maharaja of Bikanir, and others ; 
they were loved by theii subjects. Even those rulers 
who in the old days were guilty of misrule, or who 
because of eccentricity or some other cause did harm 
to their own people, were excused by them. His 
Highness the Nizam was, without doubt, after the 
great administrator, Sir Salar Jung—the greatest 
statesman in the State—the ablest and shrewdest 
man among the people of Hyderabad ; indeed, he 
might venture to say the ablest member of the 
ruling family which began with the famous Asab 
Jah. There was progress in the State all along the 
line, a progress that promised to continue; and he 
hoped and prayed that God would give long life to 
the present ruler so that he might go on with the pro¬ 
gress which he had begun. He thought it would be of 
interest if he stated that out of the four Residents in 
Hyderabad who had led to the excellent understand¬ 
ing which now existed, two were present at the meet¬ 
ing, Sir Steuart Colvin Bayley and the author; the 
other two being Sir Dennis Fitzpatrick and Mr* 
Jones. He was sure he was voicing the feeling of the 
whole audience when he said they owed Sir David 
Barr a deep debt of gratitude for his paper, and as 
much to Lord Curzon for the excellent speech he had 
made. 


Lord Laminoton thought there was a very gicat 
deal of tiuth m the remaik Mr. Rees had made, that 
there was a tendency on the part of the Civil officer 
when he was appointed to a Native State to take too 
great a share in its control and try to level up the 
administration to what pertained in British India. 
Amongst the problems that continually beset the 
administration in India was that of bow far one 
intended to demand efficiency. The Goveinment was 
strictly bureaucratic, and local administrators weie 
apt to be found fault with if they did not see there 
was a proper method in existence, and that rules were 
obeyed. Bombay, unlike Madias, had its own 
political department, and was, therefore, perhaps, 
free from those evil features to which Mr. Rees 
referred; and he Avas happy to think that that 
Political Department, of which the Chaiiman did not 
always approve at times, bad been improved both 
in regard to pay, and in a certain degree in regard 
to its members. He referred to the point because all 
were anxious to preserve the identity of the Native 
States as such, and it was not wise to expect too 
much from them or try to bring them up to one level, 
as was found in the administration of British India. 
A good deal could be done by encouraging the 
rulers themselves to adopt the method* followed 
by the administration of British India; and it 
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was there that the personality of the political officei 
came into play. 

On the motion of the Chairman, a hearty vote of 
thanks was accorded to Sir David Barr for his excel¬ 
lent paper. 

Sir Steuari' Colvin Bayley, in expressing the 
thanks of the audience and that of the Society in 
general to Lord Curzon for his kindness in presiding, 
said it was no small thing for a statesman of his 
lordship’s many interests, whose nights were devoid 
of ease and whose days were spent in labour, to 
devote the necessary time and attention, not only on 
the present but on many previous occasions, to 
presiding. It was by means of such a paper as Sir 
David had given, and the Chainnan’s illuminating 
lemarks upon it, that the aims and objects of the 
Indian Section were carried out. The Section was 
founded with the main object of introducing to 
P-nglish people a better knowledge and understanding 
of Indian ways and ideals; and nothing could be 
more likely to help in that object than the presence 
in their midst of a statesman of Lord Curaon’s 
calibre. 


Colonel C. E. Yate, C.S.I., C.M.G., late Chief 
Commissioner of Baluchistan, writes:— 

All old Indian political officers who, like my¬ 
self, heard Mr. Rees’s remarks will, I think, 
have been in sympathy with the principle of 
non - interference in the internal administration 
of Native States, but there was no time left 
to discuss the subject, and I think it should be 
understood that Mr. Rees’s remarks as to what he 
called the collectoratising of Native States were based 
on his own experience in Southern India under the 
Government of Madras and do not necessarily apply 
to Native States in more northern parts of India. 
In Madras there is no regular Political Service, and 
any Civil officer may be posted as political agent to 
a Native State, just as Mr. Rees himself was ap¬ 
pointed to Travancore and Cochin, and the desire to 
bring the administration of Native States into line 
with that of the British districts may be more general 
there than elsewhere. 

The vast improvement that has taken place in 
the administration of Native States throughout India 
since the days of the terrible famine of 1868, which 
was my first experience of Rajputana, was ably 
dwelt upon by Sir David Barr, and the evidences 
of continued progress that he adduced are solid 
facts that cannot be controverted. That the total 
revenues of Rajputana and Central India have 
expanded by more than 60 per cent, during the past 
40 years shows of itself the beneficent results of 
British supervision, and is evidence that the chiefs 
themselves have been roused by the example set by 
^British rule. Sir David Barr bore testimony to 
»th^ enconragement and assistance given by the 
. Government of India to the Native States by 


advances of funds and by the placing at the 
disposal of the chiefs the best officers available as 
expelts to carry out survey, settlement, assess¬ 
ment, irrigation, public works, forest conservancy, 
finance and other things, all of which has had such 
excellent and remarkable results; still the political 
officers who remember the feudal system of govern¬ 
ment in Native States in our younger days, the here¬ 
ditary system of service in the State that then pre¬ 
vailed, and the old hereditary officials, do not wish to 
see these latter ousted by outsiders from othei pro¬ 
vinces, and we certainly do not wish to see the in¬ 
troduction of sharp pleaders and others learned in the 
law from British districts, or the general introduction 
of a British system of administration. I remember 
when I was first posted to a Native State, in 1871, I 
was a subaltern, fresh from my regiment, without the 
slightest knowledge of law, or of civil administra¬ 
tion, and it never entered my head to question or in¬ 
terfere in the details of internal administration of the 
State. A civilian who has administered a British 
district of his own, on being posted to a Native 
State as political officer, is naturally tempted to 
interfere when he sees things going difierently from 
the way in which he was taught to see them go, 
and I can well understand the preference shown in 
former days by native chiefs for military political 
officers rather than civilian. Nowadays all political 
offiers, whether military or civilian, are more or less 
trained to civil administration before being appointed 
to Native States, and the difference between the two 
services is not so marked. All the more care is, there¬ 
fore, necessary to guard against undue interference 
with internal administration. 

Personally, I do not advocate the introduction of 
British settlements, British assessments, and other 
forms of British administration into Native States. 
I do not as a rule favour the lending of British 
officers to Native States for the carrying out of 
internal administration; and should native chiefs be 
desirous, of improving the administration of their 
States I would prefer that they should depute 
their own native officials, hona-Jide natives of their 
own particular State, to learn the British system 
in a British province and then to apply that system in 
their own method, rather than that they should im¬ 
port British officers to apply it for them. Sir David 
Barr wisely dwelt on the advantages of the personal 
character of government in Native States, but once 
you introduce the British Government officer the 
personal rule of the chief is apt to wane. The direct 
personal rule of the chief is, as Sir David Barr said, 
in accordance with the traditions of Native States and 
with the principles enjoined by the religion of both 
Hindu and Mohammedan alike. Let, therefore, as 
litUe interference as possible with the personal rule of 
the chief und the grant to him at the earliest suitable 
moment of the fullest possible powers be the leading 
maxim, of political officers in their relations with 
Nadve States throughout the length and breadth of 
India* 
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FIFTEENTH ORDINARY MEETING. 

Wednesday, March i8th, 1908; the Earl 
OF Plymouth, C.B., in the chair. 

The following candidates were proposed for 
election as members of the Society :— 

Buckinj^ham, Sir James, C.I.E., Lorrenden-lodge, 
Beddington, Croydon, Surrey. 

Fairbairn, Rev. Principal A. M., D.D., LL.D., 
Mansfield College, Oxford. 

Gower, R. Vaughan, Ferndale-lodge, Tunbridge 
Wells. 

Meldon, Major James Austin, Windham Club, 13, 
St. James*s-square, S.W. 

Mody, Ardeshir S., iiA, Ilarrington-gardens, S.W. 
Outram, Rev. Arthur, Little Heath Vicarage, 
Potters Bar, Herts. 

Reinhold, Gustave C., Assoc.M.Inst.C.E., ii, 
Hervey-road, Blackheath, S.E. 

Salahuddin, Khan Bahadur Kazi, Nandura Nem- 
gaon, Buldana, District Berar, India. 

Sharma, I^andit Umapatidatta, B.A., i/i, College- 
square, P.O. Bowbazar, Calcutta, and Chilehri, 
P.O. Manjhawaii, Arrah, India. 

Shore, Joseph, J.P., Cinnamon-hill, Little Ri^er, 
Jamaica, Biitish West Indies. 

Trotter, Lieut.-Col. Sir Henry, K.C.M.G., C.B., 17, 
Chestei-square, S.W. 

The following candidates were balloted for 
and duly elected members of the Society: — 

Aird, James Erskine, Deundi Tea Estate, Lalchand 
P.O., Sylhet, India. 

Eldridge, T. J., care of Imperial Maritime Customs, 
Shanghai, China. 

Gascoyne, George, 83, Charlwood-street, S.W. 

Gee, Charles Douglas, Assoc.M.Inst.C.E., office of 
1st Division, Lower Bari Doab Canal, Lahoie, 
Punjab, India. 

Hanson, David, Salterlee, Halifax. 

Keates, William Francis, Cannelton, Indiana, U.S.A. 

The paper read w'as— 

IMPRESSIONIST PAINTING : ITS 
GENESIS AND DEVELOPMENT. 

By Wynford Deavhurst. 

[Rights of reproduction are reserved.j 

The subject of Impressionism is one which I 
have much to heart and with which I have for 
the past twenty years been closely associated. 
It is a subject which, I think you will agree, 
requires wider ventilation and consideration 
than has hitherto been accorded to it in this 
country. An injustice remains to be righted, 
and men of superfine talent and grand achieve¬ 
ment—foreigners though they be—still aw^ait 


that degret* of respect and approbation which 
is undoubtedly their due, and which English 
people, when once the true facts are placed 
before them, will not be slow to grant. 
England is, strange to say, the only civilised 
nation which has steadfastly refused to 
recognise the claims of the school of painting 
which it is my privilege to interpret and 
champion. Even the Barbizon school of 
painting, for sixty or seventy years ostracised, 
is only just now beginning to make its 
presence felt in our public art galleries and 
museums. Truly, in the matter of ;csthetics 
we are a slow moving people. 

Many here present will remember that, 
during the eighteen-eighties,” art was much 
to the fore in this city. Our schools and 
societies, clubs and coteries, dealers and galle¬ 
ries flourished exceedingly; whilst, at that 
time also, our annual exhibitions attained 
their maximum of importance and influence. 
Hundreds of thousands of eager visitors 
thronged their charmed portals, and thousands 
of pounds sterling were yearly exchanged be¬ 
tween art lover and art producer. Those years 
w^ere, it seems to me, the millennium of the 
arts in England, and incidentally, I am con¬ 
vinced that time and a regeneration of taste 
now proceeding, will see their happy return. 
There was, how’ever, one phase of manifesta¬ 
tion in paint which found neither place nor 
honour here; which w as, in fact, banned by 
all and every, simple and savant. 

Not a single picture, to the best of my 
belief, of the school of painting to w hich I 
allude, was ever exhibited in our great public 
galleries, so that, the artists being elfectively 
muzzled, the people w^ere denied even the 
opportunity of viewing their productions. 
There was no chance given of forming in¬ 
dependent opinions and consequently ignor¬ 
ance of the subject was rampant, even in 
otherwise well-informed circles. 

If the Press by hazard mentioned the school 
it w^as more frequently than not either in con¬ 
demnation or in ridicule ; happily an entirely 
friendly spirit now prevailed. Now the name of 
this particular form of painting was Impres¬ 
sionism.” To be labelled Impressionist ” 
was, in those days, surest sign of an artist's 
unpopularity and surest and quickest route to 
poverty and obscurity. 

Possession of an Impressionist picture was 
held to denote eccentricity greater even than 
in he who should fling his purse over the 
Tower-bridge and expect to net bank-notes in 
return. So it w’as, therefore, that imbued with 
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this same universal spirit of hostility to a form 
of art I had never seen and against men 
whose names even I knew not, that I travelled 
abroad, and, to my everlasting surprise right 
into the camp of the enemy as a ready-made 
Impressionist, in embryo. 

In Paris, I was confronted with the sight 
of some hundreds of pictures by various artists, 
all new and strange to me. From Sisley to 
Renoir, from Pissarro to Degas, and from 
Monet to Manet, I wandered with ever in¬ 
creasing admiration. 'Twas a veritable* fairy¬ 
land upon which I had chanced, and those 
days will be remembered as amongst the most 
remarkable of my life. 

A few simple portrait and figure pieces, 
very evidently bathed in sunlight, by Manet, 
and some beautiful landscapes, by Claude 
Monet, particularly attracted me. These 
l itter were pictures of haystacks, viewed and 
painted at different hours of the day and 
different seasons of the year. Some of them 
shimmering in full glare of noonday sun, others 
buried in snow or glistening with winter’s 
rime. Moreover, there were pictures of ice¬ 
floes on the Seine, works whose brilliancy, 
power, and charm beggar description Later 
on came the same artist’s ever memorable 
poplars. Cathedral and Thames series of pic¬ 
tures, all of them poetic transcripts of evanes¬ 
cent-atmospheric effect. They moved me as 
no other pictures have ever done, before or 
since. I greeted them with enthusiastic joy, 
my whole being responding to their appeal, and 
thenceforward I knew myself as an Impres¬ 
sionist, in spirit at least. 

Full of the ardour so spontaneously gener¬ 
ated, I have since then lost no opportunity 
of enlightening others, for no man, says 
- Southey, was ever yet convinced of any 
momentous truths without feeling in himself 
the power, as well as the desire of commu¬ 
nicating it. I feel much as Ruskin did of the 
one time neglected genius of Turner, that in 
asserting and demonstrating the supremacy of 
the great masters of Impressionist painting, 
I shall do immediate service both to the cause 
of art, and the cause of righteousness. 

And now the whirl-a-gig of time has brought 
me home to expound the faith within me, sur¬ 
rounded upon all sides by pictures from the 
brushes of the very men, whom, formerly, to 
name even, was sufficient provocation to raise 
a storm of invective and abuse —autrt temps — 
au^te mccurs, 

Vou will all, I hope, agree with me in com- 
if^ndation of the taste and independence of 


the Manchester Art Gallery Committee which, 
in December last, brought to such successful 
issue the idea of a historical presentment of 
the bud, the flower, and the ripe fruit of Im¬ 
pressionist painting. 

The complete genesis and development of 
the movement might there have been quietly 
and systematically studied, and I believe that 
that particular exhibition will mark an epoch 
in the art history of our country, and that its 
effects will be farther reaching than ever sus¬ 
pected by its originators. Art teachers and 
art students flocked to it from all parts of the 
country, whilst some scores of thousands of 
intelligent amateurs flocked hither as to a 
shrine. 

Of course, not all of the impressionist pic¬ 
tures were there, not even the best of them, 
these have long ago been garnered by astute 
collectors throughout the world. Still, we had 
sufficient material upon which to base an esti¬ 
mation of the merits of the school, and so had 
cause to be thankful. 

The same meed of acknowledgment and 
welcome must be accorded to the fine taste 
and independence of the J^ublin Corporation 
which has recently established a gallery for 
the express purpose of exhibiting an important 
and rapidly increasing collection of Impres¬ 
sionist pictures. 

There is not the slightest doubt but that the 
enviable precedent thus established will soon 
be followed by many another wide - awake 
municipality. 

At this point may I ask those to whom 
the matter of Impressionist painting is en¬ 
tirely new and who yet desire enlightenment, 
to come to its study with minds disabused 
of prejudice. I ask you not to pay too 
iQuch attention to the effect produced upon 
you by the manner in which some of these 
pictures are painted. Their quality of surface 
is apt to repel at first sight. Mere pigment, 
however applied, is but the messenger of the 
sentiment of the subject. A welcome missive 
is acceptable despite the manner of its convey¬ 
ance, and “Gray’s Elegy” will still charm 
though written in the veriest schoolboy’s 
scrawl. 

i^ear in mind also that immediate apprecia¬ 
tion is the gift of the few, and that the complete 
signification of Impressionist painting can 
only be conveyed to faculties already receptive 
and refined. . Its consideration, therefore, 
demands that broad-minded spirit of criticism 
ipthout which progress can neither be made 
nor expected* Come again and again to 
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’Study the pictures. Since la peinture sent 
mauvats it is well not to approach too closely 
the works under review. Given these neces- 
.sary and none too exacting conditions, and 
you are assured of finding such new sensations 
.and ajsthetic pleasures in Impressionist paint¬ 
ing as will fully recompense the time and 
effort given to its study. 

Sir Joshua Reynolds did not hesitate to 
express his conviction that, in the future so 
much will painting improve that the best we 
•can now achieve will appear like the work of 
children,'* and we may hope that our power of 
enjoyment will increase in like proportion. 
Art helps us to see. Hundreds of people can 
talk for one who can see. To see clearly is, 
as Ruskin well says, “ Poetry, prophesy and 
religion all in one.” If that be so we ought 
all soon to develop into poets, philosophers 
and saints for no other form of art is so 
capable, I believe, as Impressionist painting, 
of opening our eyes to the feast of beauty so 
lavishly provided by Nature. Art was made 
for that: — 

** For do we not love first. 

When we see them painted 
Things we ha^e passed a hundred times 
Nor cared to see. 
bo they are belter painted 
Art was made for that 
God uses us to help each other so, lending 
our minds out,'* 

” Impressionism,” says Georges Lecomte, 
” is worthy our utmost admiration, and we 
can rationally believe that in the eyes of future 
generations it will justify this century in the 
general history of art.” 

That 1 hold to be perfectly true, and will now 
proceed vO develop for you the grounds of my 
conviction. Let us hark back for a moment to 
beginnings—for there is a sequence of advance 
•in the art of landscape painting as clearly 
defined as that which, in the sister art of ship¬ 
building, has led to the production of our 
Dreadnoughts and Mauretanias. Setting 
aside the art of antiquity, known only to us 
through names and fragments, we will pass in 
review the tale of the centuries from the 
thirteenth, the foundation of all recent art, 
the fourteenth, the age of thought, the fifteenth 
that of drawing, and the sixteenth, that of 
painting, glorified for all time by the master¬ 
pieces of Titian, Correggio, Tintoret, and Paul 
Veronese, we come to the days in which the 
•landscapes of Claude, of Poussin and of 
Salvator Rosa revolutionised landscape paint-» 
ing, Those three men revealed a fresh 


outlook upon Nature, which, imperfect and 
meretricious as it was, conveyed a freer, more 
virile, and more complete idea of natural 
beauty than had hitherto been attained. For 
as you. well know, in its inception, landscape 
art played a very inferior rdle, and appears in 
the picture of the ancients only as so much 
caricatured and conventionalised background, 
for the better display of religious subjects. 
Indeed to Claude undoubtedly belongs the 
honour of having been the first artist who ever 
thought of trying to render upon canvas 
effects of natural sunlight, or who ever con¬ 
ceived the idea that Nature unadorned might 
be worthy of study as an art apart. 

Thus Claude, Poussin, and Salvator Rosa 
may be regarded as the inventors of landscape 
painting, which is, therefore, but a stripling of 
some two hundred and fifty summers. The 
accomplishment of those three pioneers is, 
however, incomparably inferior, from whatso¬ 
ever point of view regarded, to that of our own 
countryman, J. M. W. Turner; the refulgence 
of whose genius has illuminated with un¬ 
dimmed vigour the art of landscape painting 
for the past century. In fact, he practically 
created the art of which he still remains the 
greatest master. 

From 1773, then, being the natal year of that 
colossus amongst artists, dates all that is 
worthy of emulation in landscape painting. 
Now, since the greatest triumphs of Impres¬ 
sionism have been won on the field of land¬ 
scape, it naturally follows that Turner and in 
less degree his friend, John Constable, are the 
true inspirators of the school. It derives from 
them as naturally and as easily as does the 
river from its mountain source, or the flowers 
of the field from the sunlit sky. Truly has 
time fulfilled Ruskin’s prophecy, when he 
wrote of Turner that—“ Every day that he 
lies in his grave will bring some new acknow¬ 
ledgment of his power, and through those 
eyes, now filled with dust, generations yet 
unborn will learn to behold the light of 
Nature. For who before Turner had lifted 
the veil from the face of Nature ; the majesty 
of the hills and forests had received no inter¬ 
pretation, and the clouds passed unrecorded 
trom the face of the heavens which they 
adorned and of the earth cO which they 
ministered.” 

We shall presently see how France, through 
Turner’s eyes, did awake to the beauties 
revealed by this same light of Nature, and 
how, through France, the world at iarge has 
been enlightened. Whilst, in England, Turner 
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and Constable were striving, after light, and 
more 2ight, ambitious to imprison the sun’s 
very rays upon their canvas, their cross¬ 
channel neighbours were just as ardently 
engaged upon a system of painting of their 
own invention, and far removed in objective 
from that of the Englishmen. They resigned 
themselves to the impossibility of sunlight and 
atmospheric painting, and took refuge in 
obscurity. Incredible as it may seem to us, it 
is nevertheless a fact, that no artist’s outfit in 
those days, be he figure or landscape painter, 
was complete without its little black convex 
mirror. Regarding the object to be painted 
through this instrument they in very truth 
rendered Nature as seen through a glass 
darkly. All the pioneer Impressionists even, 
at the outset of their careers painted in this 
manner, as their works attest, and Ruskin is 
not the only art critic who has noted the fact. 
In proof of this important point, pray regard 
when chance offers, any pictures by Delaroche, 
Courbet, Flandrin, Regnault, or Couture—who, 
by the way, actually started his pictures upon 
a canvas grounded in pure black. This 
obscurantist. Couture, was for six years Manet’s 
professor, years marked by continual bicker¬ 
ings between pupil and teacher. All the more 
credit is then due to Manet for having so effec¬ 
tually emerged from the bituminous fog of his 
time and triumphantly led the van of sun 
worship in France. 

Now, Manet was the recognised leader of 
the Impressionists from the year i860 onwards, 
and the movement was the consequence of a 
schism which took place some fifty years ago 
amongst a certain section of French artists, 
young men of intelligence and high aspira¬ 
tion, endowed with great artistic capabilities. 
They believed that the principles upon which 
art was being taught in the schools of the period 
were wrong, root and branch, and that in con¬ 
sequence the pictorial output of those schools 
had become unworthy of France’s best tradi¬ 
tions. Therefore, throwing down the gauntlet, 
they set themselves the colossal task of 
proving thejr theories by convincingly putting 
them into practice. After super-human efforts, 
and with lapse of time, they succeeded and 
have actually transfigured not only the art of 
their own country, but that of every nation 
wherein art obtains. 

The story of its doings is profoundly inter¬ 
esting. It is a history fraught with all the 
elements of a dozen thrilling novels, which for 
adequate treatment, requires both more# 
imagination, more skill and more time than 


are at ray disposal. Many bulky tomes, by 
gifted authors, have been published upon the 
subject, and to them I would refer those of ray 
hearers who are specially interested. Affer 
perusal of some of these books they will, I feel 
sure, ay'ree with Monsieur Theodore Duret, 
the Parisian connoisseur, when he states his 
belief that nothing sadder can be found in 
the history of art than the long persecution 
inflicted in France upon its really original and 
creative artists.” Deaths in the madhouse, 
from the suicide of despair, and from sheer 
starvation, have marked the progress of Im¬ 
pressionist painting, and rightly did Zola say 
from the bitterness of his own experience 
that:—The history of literature and art is a 
sort of martyrology which recounts the abuse 
that has covered every new manifestation of 
the human soul. 

Baudelaire also was more than justified in 
writing that “ Nations have great men in 
spite of themselves, as do families.” They 
are not desired by either, so that the great 
man, in order to exist, must needs possess a 
power of attack greater than the force of 
resistance developed by millions of indi¬ 
viduals. That is a law of Nature, yet evidently 
there must be an enormous waste of fine 
temperaments m the process, to the detriment 
of the State. 

Poor Francis Thompson, late of the Owen’s- 
College, Manchester, and of this great 
metropolis, is a recent case in point. There 
went down a great spirit in despair whilst the 
world stood callous by. 

France, ever in the van of enlightenment, is 
now foremost of the nations to recognise this 
culpable, nationally detrimental, waste of 
genius, and to attempt reform. Still, “ Art 
will out,” and we* have cause to be thankful 
that it has been reserved for this generation to- 
witness a quite phenomenal artistic revolution. 
We see the successful issue of a long acri¬ 
monious and desolating struggle between a 
small band of devoted painters and the world 
of prejudice and disdain. 

The artists simply claimed freedom to pro¬ 
pagate ideas such as have since so radically 
changed and enlarged the practice of land¬ 
scape painting, and the right to live modestly 
by their talents and labours. 

Yet for years those primal necessities even 
were denied them, and both they and their art 
would have perished of starvation had not a 
small body of intelligent critics and fai-sighted 
friends come to their aid. With the conviction 
of true inspiration and for close upon half a 
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century those outsiders resolutely stemmed the 
tide of public obloquy. Happily a truce is now 
declared: the “Sturm und Drang’' has sub- 
-sided, and the world acknowledges that these 
artists have indeed something to show well 
worth the seeing. Eminent writers assure us 
that this movement alone, this group of 
most gallant painters, has more than justi¬ 
fied their century in the tale of art achieve¬ 
ment. Plutocrats compete for possession of 
their works at fabulous prices ; the Luxem¬ 
bourg enfolds them en massCy enlarging its 
galleries for the purpose, whilst the Louvre 
itself has now its quota. We are therefore in 
the piping times of peace and goodwill, and 
appreciation is the order of the day. 

I am frequently asked who and what are the 
Impressionist painters, and how can one dis¬ 
tinguish an Impressionist picture. The answer 
to both questions is simple. 

First, however, let me say that the Impres¬ 
sionists emanate from no school, and form no 
school, in the sense which implies master and 
scholars. On the contrary, being men of 
strong character and marked individuality, 
they must be regarded as independent co- 
workers in a common field of ideas and 
industry, banded by friendship and inspired 
by the same sentiments. Each one striving to 
solve the same eternal problems of light after 
his own manner. 

Now this independent co-partnership forms 
one of the most characteristic features of the 
whole movement. Here we have men as dis¬ 
similar as Cezanne and Manet, as Sisley and 
Monet, Pissarro and Renoir, assiduously pur¬ 
suing an ideal, Nsithout present hope of fee or 
reward, and in face of very evident public 
opposition and consequent physical privation 

At the outset of their crusade and for long 
years afterwards, those men were, with one 
single exception, minus friends and fortune, 
power in the State, in the Press, 01 in the 
mart. All that, and much more, had to be 
created, together with their art itself. 

Surely it was no ordinary idea which could 
so irresistibly have moved them to such 
tremendous efforts and sustained them in 
their tribulations. Nor was it. Regard their 
pictures, fiir the proofs are there : the idea has 
crystallised and is at your service. 

Now the pioneers of Impressionism are con¬ 
stituted much as the pioneers in any other 
vocation. They have been especially equipped 
by nature for the task which they have been 
moved to undertake. A casual glance at their 
physiognomies alone will amply suffice to prove 


that. They were strong men, physically and 
mentally, endowed far above the average with 
talent, and with that indomitable conquering 
spirit so necessary for original discovery and 
its development. 

The following names are those of some of 
the painters, poets, and wTiters, constituting a 
remarkably talented coterie of men, who during 
the winter seasons of several years prior to 
1870 nightly foregathered in the CaF‘ Guer- 
bois, Paris, for discussion of a new manifes¬ 
tation in art, destined to be known in later 
years as Impressionism. In those days they 
were dubbed VEcolc des BatignolLeSy from 
the name of the quarter in which their cafe 
was situated. 

Of painters there were Edouard Manet, 
Claude Monet, Jongkin, Cezanne, Degas, and 
Fantin-Latour, whose life-sized painting of a 
group of the principal members of the club 
now adorns the Luxembourg Gallery. As 
time passed, came Harpignies, Pissarro, 
Henner, Alfred Stevens, Sisley, RaflFaelli, 
Renoir, and many others. 

Whilst busily at work outside, though ever 
under the direct influence of the clnb, were four 
of the most talented w'ornen painters who ever 
existed : Mesdames Berthe Morisot, a Parisian 
beauty, granddaughter of Fragonard, and 
Manet’s sister-in-law, Marie Braegremond, 
Eva Gonzales, and Mary Cassatt, an American. 

Amongst the numerous literary men of 
talent, who also frequented the cafe and took 
part in its deliberations, were Emile Zola, 
Baudelaire, Gautier, and Iluranty, joined 
from time to time by Theodore Duret, Gustav 
Geffroy, Arsene Alexandre, and scores of 
others. A truly brilliant constellation of genius, 
you will admit, and all for the upbringing of 
an art as fascinating as it was in the land of 
its birth despised—a veritable Cinderella of 
painting, as events have proved. 

Now Whistler, commonly known in this 
country as an Impressionist, though not so on 
the Continent, occupies a place apart and out¬ 
side impressionism proper. He can rank in 
the same distinguished category as Carriere, 
Pointelin, Alexander Harrison, and many 
another, as a painter of tonal values, whose 
effects are not got by the division of tones, 
and the juxtaposition of pure colour, but by 
flat tints of broadly applied palette mixtures. 
Whistler, so far as I know to the contrary, 
never even attempted sunlight painting ; 
certainly, with his habiiual sombre palette, 
such a feat would have been impossible. His 
use of paint and outlook upon Nature were 
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practically the negation of Ruskin’s teach¬ 
ings, hence the great critic’s anger, and, 
paradoxical as it may seem, it is not too 
much to say that, in their famous duel-at- 
law, Ruskin was the real Impressionist, and 
Whistler the philistine. 

In order the better to illustrate this point 
and to set at rest much public uncertainty as 
to what does and what does not constitute 
Itnpressionist painting, I have brought here a 
fe^^ of my own pictures as examples. They 
are all painted direct from Nature. The two 
upon my right hand are true Impressionist 
paintings, the effect being obtained by the 
juxtaposition of pure tints of colour. Those 
upon my left hand, although complete, and I 
believe, correct impression of the corner of 
Nature then before me, are not, properly speak¬ 
ing, Impressionist paintings, but are tonal 
effects painted after the manner of Pointe- 
lin, Carriere, and Whistler. You will ob¬ 
serve a vast difference in their technique. 
The higher in tonal value the effect to be 
obtained, culminating in direct sunlight, the 
more necessary it is to employ the method 
of division of tones ; and the lower in tonal 
key, the easier it is to paint by the old- 
fashioned system of palette-mixed tints and 
flat brushwork. 

The examples before you can be much better 
studied by daylight than by this artificial light, 
and they may be viewed for the next month or 
two under more natural and favourable con¬ 
ditions elsewhere in this city. 

Pray, do not for a moment think that my 
especial laudation of Impressionism betokens 
a narrow aisthetic sympathy—for quite the 
contrary is the fact. Many other styles or con¬ 
ventions in paint exist, which claim my pro- 
foundest admiration and the Impressionist 
painters by no means exhaust the list of sterling 
artistic temperaments. 

As Impressionism is a fine product of art 
which appeals only to the intellectual, so it 
requires for its successful manifestation, pos¬ 
session, in the highest degree, of the imagina¬ 
tive, analytical, and synthetical faculties, 
coupled with power to feel, and to express, 
the strongest spiritual motion and ilan. Its 
object is to picture an abstract or resumS of 
the general aspect of things, rather than the 
mere photographic delineation of actual 
observed fact. 

In a real Impressionist picture is found just 
that quality which is inevitably absent from 
the work of the mechanic in art. It embodies 
a comprehensive all-embracing glimpse of 


some chosen bit of nature, glorified in rare 
and beautiful atmosphere. The impression of 
some fugitive accidental effect, a poem in 
colour, an almost unbelievable vision of things 
transitory, seldom given to thfe ordinary mortal 
to behold and hitherto denied the greatest of 
landscapists to pourtray. 

Impressionists endeavour adequately to 
realise the infinitely beautiful, ever-changing 
effects of atmosphere. They affirm the 
sovereignty of light and, if title be necessary, 
that of Luminist would better indicate their 
aims than that of Impressionist. True artists, 
and so these Impressionists are to a man, 
will not so paint a flower as to lose sight of 
the garden, or the twigs of a tree and miss 
the landscape. They have learned to repre¬ 
sent the etisemhle, to select, summarise, and 
to subordinate detail for the effect of the 
whole ; to get at the pith of a scene, ignoring 
the thousand and one distracting elements of 
prolific nature, which pu/zle and distract the 
average painter of things that are. As the 
wizard of the butterfly mark has observed, 
** To say to the painter that Nature is to be 
taken as she is, is to say to the player that he 
may sit upon the piano.” 

Impressionists are consummate draughts¬ 
men, as innumerable portrait and figure 
pieces, etchings and pastel drawings amply 
attest. They have passed years of their lives 
in academic study, and are in every possible 
way a fully equipped and intellectually capable 
body of men. Finding themselves greatly 
hampered with the palette of colours fashion¬ 
able in their day, they gradually reformed the 
same, by the exclusion of all blacks, browns, 
ochres, and muddy colours generally, together 
with abandonment of the use of bitumen, 
asphaltum and siccatives. The colours re¬ 
tained were those nearest approaching the 
prismatic tints, as being best capable of 
rendering the shimmer and palpitation of 
dazzling sunlight. They sought, in nature, 
simple compositions, and these they set 
down upon canvas, more by the model¬ 
ling of the mass than by actual lines 
and spots. Values and envelopment are 
especially studied. Flat tints having been 
found insufficiently convincing. Impressionists- 
made the great discovery (which alone renders 
painters for ever indebted to them) that strong 
light dissolves tones ; that the sun’s rays, re¬ 
flected by objects, tend, from their very bril¬ 
liancy, to dissipate the prismatic tints, and that 
therefore, only by juxtaposition of pure colours, 
could sunlight effects be adequately rendered^ 
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When you take your next constitutional in 
the country, please observe and compare the 
effect upon your mind of some chosen piece 
of landscape, in the natural colouration of a 
gray day, and the same scene illuminated to 
discolouration by the sun's too ardent rays. 

In the utilisation of this discovery, extra¬ 
ordinary results have been obtained. The 
distinguishing feature then, the hall-mark as 
it were of Impressionist painting, is the 
analysis and division of tones, and their 
application to canvas by means of dots, dabs, 
twirls, or lines of pure colour, juxtaposed in 
such a manner that they will, at a certain 
distance, recompose themselves in the eye and 
mind of the spectator, and produce a vividly 
strong resemblance of the particular atmo¬ 
spheric effect which it has been desired by the 
artist to convey. 

A startlingly effective example of this 
method came under my notice a few days 
ago. The new Lumiere colour-photography 
was under demonstration, a man’s portrait 
being the object-lesson upon the screen. His 
collar stood out particularly bright and white 
—yet no white was there. Upon close exami¬ 
nation of the screen, the effect was found to 
be due to the presence of some thousands of 
juxtaposed dots of three pure colours, viz., 
grass green, scarlet, and bluish violet. These 
three tints had combined and formed, in the 
eye and mind of the spectators, the effect of 
dazzling white, thus establishing, beyond 
shadow of doubt, the accuracy of that chief 
fundamental law of impressionist painting 
ivhich has, hitherto, been most ridiculed — 
namely, the principle of the juxtaposition of 
pure tints of colour. 

Modern painters acknowledge that the sun 
shines for them also ; that he is indeed their 
greatest benefactor—no longer to be treated 
as the arch-enemy which, until quite recent 
years, the masters would have us believe him 
to be. Before the days of Turner and Con¬ 
stable you will search the museums in vain for 
any proof in the pictures therein, of considera¬ 
tion of light for light’s sake, or of any enjoy¬ 
ment in the poetry of the sun. Only in Turner 
at his best, and, alas ! one must now travel to 
France for much of that also, can be seen 
anything approaching these modern miracles 
of sunlight painting. Just as the pictures of 
these Luminists are things apart, immediately 
distinguishable wheresoever met with, so is 
the technical method of their production ex¬ 
traordinary. We are particularly struck by 
two salient features of the methods of the 


school. First is the simplicity of the subject- 
matter—the skeleton as it were upon which 
the effect desired to be conveyed is hung; 
and secondly, the number of repetitions upon 
separate canvasses of the same composition, 
or set of lines The painting by series in fact. 
Yet this is by no means a new idea. It was 
advocated by Ruskin long years ere Manet or 
Monet appeared upon the scene, as may be 
read in the preface to the second edition of 
** Modern Painters ”—the artists’ bible. 

To sum up and rebut much irresponsible 
criticism. An Impressionist picture worthy 
the title is highly finished —for that which is 
completed is finished. It is definite as the 
solution of a problem of Euclid. It is so full 
of knowledge that only people of cultivated 
taste can fully appreciate its merit. It is 
a cheerful optimistic picture, nobly uplifting,* 
good and healthy to live with, a veritable 
antidote to the blues. So charming is it, 
that throughout a lifetime’s association it 
retains its power of evoking pleasurable 
emotion. It never palls. One is attracted by 
its freedom and freshness, for at a single 
glance one perceives the art to be the outcome 
of a spirit untramclled by fetters of tradition or 
the theories of sciolists. 

Finally, we have in Impressionist pictures an 
unconventional rendering of nature. We feci 
the vibration and palpitation of light and heat ; 
they are fre.sh, radiant and sweet as a nosegay 
of spring flowers, and give a marvellously 
deceptive appearance of open air and move¬ 
ment, which must be seen to be believed. And 
what, you will naturally ask, has been the 
attitude of the Press and public generally in 
face of this glorious manifestation of a newly- 
created art ? Alas, as usual under the cir¬ 
cumstances, as it ever has been and probably 
ever will be vts-a-vts novelty in art—distinctly 
and actively antagonistic even to the point of 
personal violence to the innovators and of 
injury to the offending canvasses. This 
with regard to France, particularly harsh 
mother to strange bantlings. For instance, 
at one of the yearly auction sales at the Hdtel 
Drouot, Paris, some thirty or forty years ago, 
the pictures by these artists were passed round 
upside down, to the vast amusement of the 
company, and several hare-brained rascals, 
ready with knives to slash them, had to be 
expelled by the police ere business could' 
proceed. 

It required also no little courage or the part 
of picture dealers to risk their reputations in 
exposing for sale those aberrations of dis- 
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ordered imaginations as Impressionists’ pic¬ 
tures were wont to be styled. In the light of 
recent paeons of praise and adulation such 
ebullitions seem almost incredible; yet that 
they were so, the daily and magazine press 
of the period only too painfully prove. How 
well it has been said, that “ L'admiration 
de la foule est toujours en raison mdirecte 
du genie individuel. Vous dies d’autant 
plus admires et compris que vous ^tes plus 
ordinaires.” 

In these days of 1908, the identical pictures 
which in former times changed hands In the 
auction-room and elsewhere, at less than a five 
pound note apiece, are quoted and saleable at 
figures ranging from ;^300 to j^3,ooo, and no 
museum of modern art can be considered 
completely representative which does not ex¬ 
hibit specimens of this style of painting. So 
it IS with the artists themselves, most of whom 
are now members of the order of the Legion 
d’Honneur. They are highly esteemed where¬ 
soever they may present themselves, and their 
works are conspicuously hung in the principal 
public and private galleries throughout the 
world. 

The last barriers of official resistance to 
Impressionist painting in France were levelled 
during my student days in Paris, when in 1894 
the Government accepted for the Luxembourg 
Gallery the Caillebotte legacy of some 40 pic¬ 
tures, comprising examples by all the leaders 
of the Impressionist movement. 

The exciting incidents of that acceptance 
and victory for the new school will be long 
remembered by those who took any part in it, 
and its history will form interesting reading 
some day. The Louvre itself now houses with 
great honour many Impressionist pictures, and 
these are to be found invariably surrounded by 
admirers and copyists. 

It may be said that we are all Impressionists 
now. Certainly of art students—the future 
directors of taste—that is a fact, for practically 
all those who take up landscape painting as 
their life’s work follow with admiration the 
route laid out in such peril and privation by 
the pioneers of Impressionist painting. 

For slight confirmation of this Impressionist 
influence regard even the work of some of our 
Academicians, and they of the best. At this 
very moment, George Clausen, La Thangue, 
Edward Stott, and Arnesby Brown—to name 
but four—are all Impressionists. T'he first three 
of these passed through the Parisian training 
schoals a few years prior to my advent in the 
city of light, and right in the midst of the 


excitement caused by the pictures of Manet, 
Monet, and the rest. 

Look again at our New English Art Club— 
sunlight painters, par excellence ; at the old- 
fashioned Society of British Artists, where a 
strong leavening of the mass is in process; 
whilst the International Society naturally in¬ 
cludes a large contingent of Impressionists, 
garnered from the four quarters of the globe. 
Almost every new art society which springs up 
in London, has this objective in view, as one 
may note in a recent issue of ‘‘The Studio,” 
wherein all the members of the Society of 
Twenty-five Painters are described as Impres¬ 
sionists, as working distinctly on the side of 
the angels, as being worshippers of light, <fec. 

The enthusiastic critic has surely been too 
generous, for the gift is far too rare for it to 
have fallen upon so large a number as tw^enty- 
five individuals and all within the space of a 
year or two. However, they are all on the right 
track. 

Abroad, practically speaking, every body of 
artists and every exhibition is affected: the 
Spaniards and Italians just now being 
particularly enthusiastic. American artists, 
being Paris trained, are Impressionists to a 
man. And here 1 feel compelled to add a 
word of warning to those who would study the 
matter further. Taste and discrimination 
must be used to separate the wheat from the 
chaff'. Success naturally entrains imitators 
and counterfeits. There are in Paris at the pre¬ 
sent moment, some scores, possibly hundreds, 
of young men wasting their time upon the 
production of abortive paintings. These 
men style themselves Impressionists, and have 
succeeded in Hooding the picture shops of the 
Boulevards, and the Rue St. Honore and the 
Salon d’Automne, with their meaningless and 
offensive canvasses. They disgrace art as 
well as the masters whom they caricature. 

France has been called the interpreter of 
England to the human race. It is, of course, 
a highly debateable point as to whether or no 
we can allow that astute axiom of Macaulay’s 
its full face value. May I suggest the subject 
as worthy the attention of one of our many 
debating societies. The first impulse of those 
who know France best, is to deny the imputa¬ 
tion in toto^ and to set it down as simply 
another proof of insular egotisrp. Yet, the 
more one reflects upon the matter, the more 
one searches the files of time for proofs of 
confirmation or refutation, the more strongly 
is it borne in upon one that in writing those 
words Macaulay acted neither in haste nor in 
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malice, but with profoundest conviction of 
theit veracity and in fearlessness of disproof. 

In the domain of literature, particularly upon 
its philosophic side, independent and authori¬ 
tative writers claim that from the days of 
Shakespeare right down to modern times the 
preponderance of original talent has lain with 
our country. A recent convert to this opinion 
appears to be Monsieur Emile Faguet, who, 
after noting Richardson’s enormous influence, 
writes as follows in his instructive “ Literary 
History of France ” :— 

“ The latest English idol of the French is John 
Ruskin. For ten years Ruskin has been read in 
France with passionate eagerness; he is translated, 
commented upon, paraphrased, re-arranged. It is 
not beyond the range of posssibility that the in¬ 
fluence of Ruskin, in France, has cieated a new 
religion which may be called ‘ Kalolatrie.* ” 

Why this extraordinary title 1 cannot say. 
Now this brings me to the starting point of my 
hypothesis with regard to the very intimate con¬ 
nection which exists between English ideas and 
Impressionist painting. I desire to point out 
to you certain interesting and important facts 
of origins, which appear to have been almost 
entirely overlooked. 

I was led to inquire deeply into all this 
through a simple chance remark let fall by 
Claude Monet in the Cafe Royal, London, in 
February, 1900. I was at the time engaged 
upon the preparation of a series of magazine 
articles upon the subject of Impressionist 
painting, whilst Monet was daily absorbed at 
the Savoy Hotel and elsewhere in the produc¬ 
tion of a remarkable series of Thames pictures. 
We were discussing Turner’s and other British 
artists inadequate appreciation of the scenic 
and atmospheric splendours of London, when he 
turned to me and said, Have you ever studied 
Ruskin or read George Moore.” I briefly 
replied that I had done both, and immediately 
fell into a mood of reverie, linking up in my 
mind the connection which might or might not 
exist between Ruskin’s writings and Monet’s 
paintings, for up to that time I had always 
looked upon Ruskin as strongly antagonistic 
to Impressionism. Yet not so, for what do we 
find ? Simply this, that go per cent, of the 
theory of Impressionist painting is clearly and 
unmistakeably embodied in one book alone of 
all Ruskin’s voluminous output, namely, in his 
” Elements of Drawing.” That book forms a 
magnificent compendium of the art of Impres¬ 
sionist painting, and ought to be in the hands 
of every student in the country, especially as it 
can now be possessed for the insignificant 


barter of one shilling. The very title with 
which the public has seen fit to designate the 
efforts of the artists composing the movement 
under review, derives from Ruskin. Times 
almost innumerable does the word ** Impres¬ 
sion ” appear in that author’s works. It was 
one of his favourite terms. We are told to 

Paint our Impressions,” to ” Give our Im¬ 
pressions of the subject,” &c. 

As you may know, Claude Monet is popu¬ 
larly supposed to have originated the title, 
through certain Salon pictures of his having 
been labelled “Impressions.” Ruskin, how¬ 
ever, was using the word just about the time 
of Monet’s birth. 

Three years after the Cafe Royal incident, 
namely, in December of 1903, Robert de la 
Lizecanne alone, of either native or foreign 
critics, noticed the close affinity of Ruskinism 
and Impressionism in the “ Revue de I’Art,” 
wherein he styles Ruskin, the “ prophet of 
Impressionism,” giving very cogent reasons 
for so doing. Indeed, it is not too much to 
say, that had Ruskin set himsrit the task 
of illustrating Manet and Monet, as he has 
done Turner; or, upon the other hand, had 
those artists set themselves to exemplify and 
justify the philosopher, neither could have 
better succeeded. Upon the one hand, stands 
Ruskin’s “ Elements of Drawing; ” upon the 
other, Manet’s “Olympia” and Monet’s 
“ Haystacks ”—the two are indissoluble com- 
plementaries. 

Furthermore, had Ruskin been gifted with 
the ability to paint as well as he could write, 
to put into practice the Lcsthetic theories he ex¬ 
pounded with such extraordinary clairvoyance, 
there is. in my mind, little doubt but that he 
would have ranked as the foremost of Im¬ 
pressionist painters. Facts all point to that 
conclusion. As things stand, he has relegated 
to Frenchmen the Turnerean mantle which 
might so easily have fallen to his lot. 

The “Elements of Drawing,” issued in 
1857, regarded as an enlarged epitome 

upon the practical side of the axioms and 
teachings scattered throughout the various 
volumes of Ruskin’s writings, issued from 
1843 onwards. The publication of those books 
created a tremendous European sensation, 
and it is perhaps not too much to suppose 
that such informative and suggestive volumes 
would be entirely ignored by two wide-awake 
intellectual giants as were Edouard Manet 
and Claude Monet. Whether or no either 
“ Modern Painters ” or the “ Elements of 
Drawing ” existed in translated form, I cannot 
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say, and the point is of little consequence. 
Enj^lish reading and speaking Frenchmen, 
and English artist confreres, have existed in 
Paris since time immemorial. Manet at least 
was a College man and Bachelor of Arts, and 
so woiild speak our language. 

At the time of the publication of the “ Ele¬ 
ments of Drawing" Monet was still working 
under Boudin’s influence, and producing pic¬ 
tures of harbours and shipping in and around 
Honfleur, which, compared to subsequent 
work, are black as the proverbial hat. 

The sight, however, of Turner’s and Con¬ 
stable’s pictures, frequently exhibited at the 
Paris Salon and in London, coupled in all 
likelihood with the study of Ruskin’s clear 
exposition of their underlying principle, was 
undoubtedly the foundation and starting point 
of the brilliantly successful phase of art now 
known to the world as Impressionism. 

So that, by way of proof of Macaulay’s 
axiom, France has once again, and this time 
in the field of the art of painting, become 
" the interpreter of England to the human 
race.’’ Yet to the Ruskinian creed of Impres¬ 
sionism must be added a strange and exotic 
ingredient, for to the art qf England was added 
a pinch of that of Japan. IJrom J apanese colour 
prints and the gossamer sketches on silk 
and rice paper which for the past half-century 
have permeated French commerce, the Impres¬ 
sionists learnt the manner of painting scenes 
viewed from an altitude, with the curious per¬ 
spective which results. Pissarro in particular 
has successfully applied this. They grasped 
the significance of simple subjects and fewer 
gradations of tonal values. By these means 
they found confirmation in actual practice of 
Ruskin’s suggestions in the “ Elements of 
Drawing ’’ and elsewhere, for simpler lines 
and homelier subjects. 

Pray do not suppose from what I have to say 
this evening, that I would wrest from the 
pioneers of Impressionist painting one iota of 
the credit and glory which is undoubtedly their 
due. Indeed, their position is so firmly 
established, that my opinions one way or 
another would count for little. Long years of 
advocacy, both by brush and pen and voice, 
inspired by real admiration and enjoyment of 
their works and profound sympathy for their 
sufferings, suflSciently prove my position in 
the matter. 

The sentiment which animate^ me is that of 
one, who. knowing a good thing, takes 
pleasure in sharing its enjoyment among 
friend|jlt<coupled with the literary man’s desire 


to probe the well-spring of an idea, and, 
having found it, to proclaim it from the house 
top in order to set at rest for ever the vexed 
question of origins. 

We cannot, I think, go far wrong if we 
accept John Ruskin’s dictum in matters of 
taste. He possessed the artistic temperament 
and fortified it by a life time’s loving study 
and devotion to matters jcsthetic, coupled with 
an inspired diction unequalled since Shake¬ 
speare’s time. England may well be proud 
of him. In briefly tracing the extraordinary 
analogies which exist between Ruskin's 
theories, founded principally, it must ‘be 
remembered, upon Turner’s practice and 
Impressionism, 1 shall confine myself almost 
exclusively, for brevity’s sake, to the great 
critic’s wonderful book upon The Elements 
of Drawing.’’ Students w*ill easily be able to 
enlarge upon this in the same author’s 
** Modern Painters,’’ “ Stones of Venice,’’ 
** The Oxford Lectures,’’ and elsewhere. 

As the matter is too technical to interest a 
lay audience I shall but indicate the direction 
of a few leading analogies ; those disposed 
may soon hear more of it from certain maga¬ 
zine articles from my pen now in the Press. 

Ruskin clearly perceived that:—“ If any pro¬ 
duction of modern art can be shown to have the 
authority of nature on its side, and to be based 
upon eternal truths, it is all so much more 
in its favour, so much further proofof its power, 
that it is totally different from all that have been 
before seen.’’* I think you will admit, that 
Impressionist painting comes under that head¬ 
ing, certainly nothing before has been seen like 
it, and it distinctly has the authority of Nature 
on its side. Every great master of art creates 
his own style, which, differing from others, can 
neither be understood nor copied by the un¬ 
initiated. He has also to create his own 
audience—a still more difi&cult feat. Therefore, 
quite an education is needed, and education is 
a matter of time. No less than forty years 
have been required for public acceptance of 
Impressionist painting. 

Five of the basic tenets of the Impressionist 
creed may be summarised as follows. Natur¬ 
ally there are many others, but time presses :— 

First is the painting by the mass, which 
comprises simplified light and shade. 

Secondly ,—Coloured shadows, including 
notation of the purple tints in nature. 

Thirdly,’--Atmospheric effects and the use 
of opaque colour in purest tint juxtaposed. 


• See preface to Vol. I., “ Modern Paintere.” 
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Fourthly. —Composition, with its rhythm of 
line and roundness of touch. 

Fifthly .—Tree painting, and the rendering 
of herbage and foliage. 

Hear then what the great critic has to say 
regarding the first of these -the painting by 
the mass. It reads precisely as though, after 
scrutinising some picture by Manet, or Alonet, 
he had set himself down to write, as follows :— 
*‘A good artist,” says Ruskin, “habitually 
sees masses, not edges, and can in every case 
make his drawing more expressive by rapid 
shade than by contours ; so that all good work 
whatever is more or less touched with shade, 
and more or less interrupted in outline.” The 
quotation is too long to give in its entirety, but 
its signification is great. I will not labour the 
point, but if what I have just read and its 
context does not, in a marvellously clear 
manner, define the artistry of Manet's 
“Olympia,” amongst many other examples, 
then 1 am at a loss to find a better analogy, 
and my contention falls to the ground. Manet’s 
exquisite piece of painting entitled “ Olympia” 
crc'ated an extraordinary sensation at the time 
of its appearance, and was the casus belli of 
one ot the fiercest battles of interest ever 
engaged upon the field of art. It was con¬ 
temptuously thrown out by the Salon Jury, and 
came near to causing the murder of its 
author. Open ridicule and insult met him 
at every turn in the street, and in every 
ca/e he entered, culminating in a duel 
with his one-time literary friend Duranty, 
out of which the artist emerged victorious. 
All this for having had the audacity to perpe¬ 
trate a chef d'oeuvre of painting. Yet the 
strain of the long-continued public hostility 
galled him to the quick, and he died prema¬ 
turely on the very threshold of triumph. A 
brilliant soul ruthlessly sacrificed to the 
Juggernaut of Art. 

However, taste has improved since then, 
and “Olympia” nowhangs upon the line in 
the galleries of the Louvre close by several of 
Ingres masterpieces of painting of the female 
nude. Comparisons between the Manet and 
the Ingres forms one of the most instructive 
lessons in high art to be found in the whole 
of that superb museum. In brief, Manet com¬ 
pletely and triumphantly eclipses his rival. 

Now as to the second special quality which 
has been noted as distinguishing Impression¬ 
ist painting : coloured shadows to wit. 

Impressionists have noted sunlight’s em¬ 
phatic insistence upon shadow, and how that 
shadow is invariably coloured, despite the 
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teaching of the careless or the colour blindr 
who, ignoring modern science and the re¬ 
search of men of genius, would still have us 
paint these shadows black as night and 
sharp as steel. Hear what Ruskin has 
to say upon this as far back as 1843, 
thus proving conclusively, even had not , 
Turner’s work exemplihed it, that the theory 
existed long before it was put into practice by 
the Impressionists. It is an absolute fact, says 
Ruskin, that shadows are as much colour as 
lights are : and whoever represents them by 
merely the subdued or darkened tint of the 
light, represents them falsely. I particularly 
want you to observe that this is no matter of 
taste, but fact.” There is much more writing to 
the same effect, but at that emphatic statement 
I think we can leave the matter. 

Impressionists arc frequently found fault 
w'ith on account of their painting of violet 
shadows and the general purplish tint of many 
of their pictures. Yet, if truthful effect is to 
be given, that purplish tingtj and those violet 
shadows are demanded. 

Ruskin w^ell knew this, for he says : “ The 
quantity of purple and gray in Nature is, by 
the way, another somewhat surprising subject 
of discovery.” Had the critic lived in France 
he would certainly have remarked this pheno¬ 
menon in much greater degree there than here. 

I, myself, together with all the French Impres¬ 
sionists, have noted and painted the fact for 
years. 

I remember distinctly duiing the summer of 
1901 at Les Andelys on Seme, that upon two 
days and for two hours during the afternoons 
of those days, all Nature, animate and inani¬ 
mate, bore the aspept of things seen under a 
strong glare of violet light, exactly as though 
a tinted glass were suspended between the 
sun’s rays and the earth. The, effect was 
most curious and disturbing. Nature ap¬ 
peared to be toneless and fiat. High lights 
and shadow^s were attenuated almost to ex¬ 
tinction, whilst in this dull purple glare the 
heat became more intense than ever, possibly 
through lack of wind, for all was still. 

With regard to the third distinguishing 
quality of Impressionist painting — colour \ 
pure brilliant harmonious colouration. Here 
again the analogy between Puskin’s teaching 
and the Impressionist practice is absolutely 
amazing. “You may,” says Ruskin, “ in the 
time which other vocations leave at your dis¬ 
posal produce finished, beautiful, and masterly 
drawings in light and shade. Bu^ to colour 
well requires your life, it cannot be done 
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cheaper. Nothing but the devotion of a life 
and great genius besides can make a colourist. 
If you sing at all you must sing sweetly, 
and if you colour at all you must colour 
ri^sjhtly. Noble men learned their lesson nobly. 
The base men necessarily learn it basely. 
The great men rise from colour to sunlight. 

' The base ones fall from colour to candlelight. 
So, it would appear from the foregoing that 
the greatest art of the greatest colourists must 
be applied to sunlight painting. I contend 
that Manet, Monet, Sisley, La Thanguc, 
George Clausen, Emile Claus, Segantini, 
Sorolla-y-Bastida, and others have risen to 
the occasion, and have succeeded in im¬ 
prisoning in paint many beautifully convincing 
manifestations of sunlight effect. 

Now, however, comes a paragraph which 
completely epitomises one of the most cha¬ 
racteristic features of Impressionist painting: 
that of the juxtaposition of pure tints of colour. 
Ruskin wrote it long before the appearance of 
Impressionist pictures as we now know them. 
The Pre-Raphaelites alone of all the artists in 
the world, were at the time partially applying 
the system, as follows:—In distant effects of 
rich subject, wood, or rippled water, or broken 
clouds, much may be done by touches or 
crumbling dashes of rather dry colour, with 
other colours afterwards put cunningly into the 
interstices. The more you practise this, when 
the subject evidently calls for it, the more 
your eye will enjoy the higher qualities of 
colour. The process is, in fact, the carrying 
out of the principle of separate colours to the 
almost possible refinement; using atoms of 
colour in juxtaposition, instead of large 
spaces.” 

For striking examples of results to be 
attained by this method, see Monet’s Hay¬ 
stacks in Sunlight,” and note the darkened 
edges of the hay where the highest light pours 
around it, and note also the quality of paint 
by which that light is arrived at, and particu¬ 
larly study the shadows of those stacks. I 
guarantee that all this will come as a revela¬ 
tion to most people, even to professional 
artists. Never more have Ruskin’s theories 
been more convincingly put into practice ; or, 
upon the other hand, Monet’s practice better 
indicated. As prophetically indicated as it is 
now startlingly indicated by Lumiere’s scien¬ 
tific demonstrations in colour photography. 

^ I am compelled to cease my analogies here, 
but the* student who will trouble to dig into 
thei ** Elements of Drawing,” will discover 
. li^ in matter of composition, of touch, of 


Tree drawing, and the rendering of Sea and 
Sky, Ruskin’s theories form the very founda¬ 
tion of Impressionist painting, and no better 
origin can be desired. 

Philosophers and gifted writers have summed 
up for us the burthen of the debt which pos¬ 
terity owes to each Impressionist in particu¬ 
lar, and to Impressionism generally. To the 
first, rare examples of the most sterling quali¬ 
ties of character, apart from art; to the second, 
the legacy of some hundreds of exquisite crea¬ 
tions, absolutely new in style, epoch-making, 
and nvodels for the admiration and emulation 
of generations to come. 

As to the trend of the future development of 
the art, time alone can show. Many brilliant 
intellects throughout the world are daily solv¬ 
ing that problem. Yet it will be palpable, 
even to the dullest observer, that an art which 
is so eloquently and truthfully preaching the 
gospel of Light, that strives to bring into our 
homes and drab sad lives, some suggestions 
and glimpses of blessed sunshine will and 
should flourish abundantly. Above all, foggy, 
dyspeptic England would profit by its cult, and 
would be the healthier and the happier w'ere 
all its inhabitants Impressionists—in spirit 
at least—taking joy in the sight and posses¬ 
sion of radiant colour and a purer atmosphere, 
in which that colour alone is possible. And 
who of more right than we to the enjoyment of 
these bright treasures of painting, since the 
art which has rendered them possible ow^es 
its very existence to the need of our country 
and the genius of our race. Very justly has 
Ruskin observed that:—Wherever people 
are noble they love bright colour, and 
w'herever they can live healthily bright colour 
is given them in sky, sea, flowers, and living 
creatures.” 


DISCUSSION. 

The Chairman (the Earl of Plymouth), in 
opening the discussion, thought one clear lesson 
to be drawn from the paper was that people should 
not criticise hurriedly and adversely things which 
they <}id not understand. There was no blame 
attaching to an art critic or anyone else for not 
understanding a mode of expression that might 
be entirely new to him; and therefore he thought 
they should avoid doing that great injustice which 
the author reminded them was done to the French 
pioneers of Impressionism, not only by neglect of 
their work but by the violent hostility to it which 
sometimes drove them almost to their graves. He 
did not know that in these modern days silence would 
not be considered almost worse than violent attack. 
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He thought people would rather prefer to raise a hot 
controversy and to have their work violently criticised 
than that it should be entirely ignored. But at any 
rate one could not be right in attacking those who were 
doing earnest work simply because it was novel, and 
that, he thought, was a lesson which should be learnt 
from the history of Impressionism. In the next 
place, he thought they should be catholic in their 
tastes. The more varieties of artistic expression one 
took the trouble to look into, and, so far as one was 
able, to master to a certain extent, the wider were 
the possibilities of enjoyment; and, therefore, he 
thought, they should approach anything new with the 
earnest desire to become so well acquainted with it 
that they were able to appreciate what was the best 
and the worst in it. No one should imagine that 
Impressionism was a short cut or an easy road to fine 
artistic work. It was perfectly clear from what the 
author had said, that the problem which the Impres¬ 
sionists set themselves to solve was one of the 
most difficult, perhaps the most difficult, that artists 
could find, namely, the interpretation of full sun¬ 
light. That was not attempted for the best part 
of two centuries. It was a problem that Im¬ 
pressionists had undoubtedly gone nearer to solving 
than any other body of artists had done before, and 
it had only been arrived at by many years of serious 
study. It seemed to him that the essential truths 
which they had given in their pictures, were those 
arrived at after the most deliberate selection, after 
the less important ones had been carefully put on one 
side, and eliminated. So that if anyone imagined 
that he could easily jump to that conclusion by any 
careless selection and work, he was only, he thought, 
making failuie for himself certain, and it was a 
failure gigantic in proportion to the height to w^hich he 
aspired. One other point which came to his mind was 
that an artist’s manner should not readily be cofiied. 
That was certain to degenerate into mannensm; 
and, after all, the object of every artist, if he had 
anything leally worth saying, should be to say 
what he had to say in the most natural, the most 
spontaneous, and the most individual manner he 
possibly could. Tie preferred the name suggested by 
the author of Luminist rather than Impressionist, 
because the painting of sunlight was really the 
main object, and because an impression, as a pure 
impression, apart from that painting of sunlight, 
might be equally obtained by those who sought for 
tonal effects and used palette mixed tints. An 
impression could be equally given by those means, 
but it was one in a totally different key, and did not 
attempt to give the brilliance of full sunlight which 
those who were now called the Impressionists had set 
themselves to produce. 

Mr. J. D. Grace said he disputed Mr. Dewhursi’s 
right to claim Turner as an Impressionist. That 
Turner opened the way to what the French called 
Impressionism was no doubt true, but before any 
pictures were painted by Turner which could in any 


sense be claimed as an illustration ef Impressionism, ^ 
he had graduated through the media of the ordinary 
form of study. But he had gone much further than 
that; he had painted those marvellous effective re¬ 
presentations of Nature which even to this day 
remained by far the most valuable works of his 
career. Perhaps the middle and later periods of 
Turner’s painting would be recognised as the most 
delightful and full of atmosphere. They were even be¬ 
yond those masterly works which followed later, which 
were not put forward as impressions but as imagina- , 
tions. Turner’s paintings of the class which would 
come under the Impressionist type of execution w’ere 
not put forward as impressions; they were composi¬ 
tions and poetical imaginations. Nobody could sug¬ 
gest that Constable painted pictures by dots of pure 
colour. Far from it. They were painted in very sub¬ 
dued tones of colour. If the Impressionists claimed 
that they were the first who had approached the paint¬ 
ing of the sunlight and the beauties of the atmosphere, 
what became of the wonderful skies of Cuyp and the 
landscape paintings of Hobbema, works which ex¬ 
cited the same admiration to-day as they did 200 
years ago ? It seemed to him that no painting should 
ever try to assume that it was a trick. It had been 
a.scertained scientifically that the whsiie range of 
colour in the form of pigments was limited to some¬ 
thing like 100 degrees, i working upwards, a 
scale could be obtained, divisible roughly into 100, 
as compared with the scale of nature of about 20,00a. 

If a sheet of white paper was placed in the shade, 
and a similar sheet was placed in the sunlight, the 
difference was counted by thousands. ’Iherefore, no 
painter could paint what he saw, strictly speaking; 
he must paint with a lower tone in order to convey 
the impression of the amount of gradation that took 
place in Nature. It could only be a compromise. He 
was unwilling to criticise the paintings of the author 
which were exhibited, but in some of the works the 
purity of colour in the two planes ]>ractically 
diminished the comparative distance. The atmo¬ 
spheric perspective was to a certain extent sacrificed ; 
and taking the pictures altogethei he should say that 
the one which was least to be identified with the 
ticket of Impressionism came nearest to what he 
should say was the aspect of Nature as ordinarily 
seen. In speaking of the question of shadows, 
Ruskin very properly laid down for students in his 
little book on Elementary Drawing that shadow 
should never be a mere darkening of the local colour. 
No painter of any repute ever did paint shadows as 
merely a daiker shade of the local colour. Painters 
ever since they had painted in perspective had 
quite understood that the shadows were full 
of reflected light, and took the tone of the 
different colourings that existed. There was a 
little picture by Gerome exhibited last yeai in the 
Guildhall of an interior with very imperfect light and 
apparent gloom, which, when it was looked into, was 
a mass of colour. The only objects in lig^ t were a few 
cocks and hens, but the picture as a whole was full 
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of beautiful colour although it portrayed gloom. The 
great Italian painters never thought of painting a 
•shadow in simply a dark tone; in fact, there was no 
doubt that the brightest tone was not found in sun¬ 
light, but in the half lights. Dealing with the question 
of the effect of distance, atmosphere, and light as in¬ 
compatible with the tone, there was another picture 
by Dyce in the name exhibition which he remembered 
being exhibited in the A.cademy a great many years 
ago, of George Herbert walking by the riverside, with 
a tree in the immediate foreground, with the river 
and the distant landscape which was full of atmos¬ 
pheric beauty and painted like a miniature. It 
was not by tricks and method that any artist rose 
to the first rank. Art was art. He quite agreed 
there were many works of Impressionists which were 
-exceedingly beautiful, but there was also an enormous 
number of woiks which had brought them into 
ridicule. Going back to Turner, that eminent 
painter walked through art to his more vivid pictures 
without exciting any of the opposition that occurred 
with the Paris Impressionist school; he developed 
'his perception of colour by actual learning and study^ 
but a great many of the Impressionists jumped into 
the new method, as it were, as an escape from having 
to study. In certain effects of the atmosphere 
•one saw the bluish purple tones of shadow, of 
which some of the Impressionists were fond; but that 
characteristic of shadow was a characteristic of certain 
lights only, and did not apply to everything and every 
scale. Many of the pictures painted under the title 
of Impressionism seemed to think that a blue-purple 
shadow was indispensable to convey the idea of 
shadow. As a matter of fact it belonged to a par¬ 
ticular light, a particular time of day, and a particular 
condition of weather and atmosphere. There were 
great painters who understood all the marvels of 
atmospheric effect before the last century; and 
although he agreed that French landscape painting 
was at a very poor ebb when it broke tradition, he 
thought it was a mistake of one particular school to 
«et up the idea that it had found out what Nature 
•meant. He thought men like Turner, Bonington, and 
•Constable interpreted Nature with wonderful vigour 
and beauty without ever having approached the 
methods which the author had put forward so ably in 
bis paper. People were too much given to attaching 
•value to the mannerism or the method of painting, 
and did not sufficiently observe that many schools at 
•many times had arrived at wonderful interpretations 
without adopting that particular method. 

Mr. Dkwhukst, in reply to Mr. Crace^s remarks, 
•said he hoped he had made clear in his paper that he 
was not a one-sided critic. He knew that beautiful 
■convention^ of art existed outside Impressionism, and 
he bad stated that the list of Impressionist painters 
did not cover the names of all the great emotionaj 
artists. |ie quite agreed that the pictures of Turner 
of bis middle and latest period were the best, and that 


they were beautiful, imaginative outpourings of a 
highly poetical mind. Turner did not call his works 
impiesbions, neither did the Impressionists call their 
pictures impressions. The man in the street had 
dubbed them that. The word “impression” as it 
was now used conveyed to the general public a very 
wrong idea of their ideals of art. For instance, 
Whistler was known as an Impressionist because he 
subordinated details and jumped quickly to an effect, 
no matter the technique by which he obtained it. 
Therefore he had become known as an Impressionist, 
and passed in Paris as such, although he was not re¬ 
ceived there and on the Continent as an Impressionist; 
in fact, he was not an Impressionist. As the Chairman 
very aptly put it, Impressionist painting waC'jrthat 
kind of painting which went for qualities of light and 
atmosphere, which were only to be obtained in their 
highest degrees of manifestation by those practices 
used by Impressionists, and the juxtaposition of more 
or less pure tints of colour. The remarks Mr. Crace 
had made, with regard to gradation, were perfectly 
true. All art was, more or less, give and take; it 
was impossible to have everything in a picture. The 
Impressionists had given up the scale of darkness; 
they did not go to the full extent of the depths. On 
the other hand, they had certainly arrived at a great 
deal higher gradation of light, in his honest convic¬ 
tion, than had ever hitherto been obtained, either by 
Turner or anybody else. The skies of Hobbema 
and Cuyp were verjf beautiful, but they had not 
been arrived at by the mode of painting which 
the Impressionist would use. They were very 
beautiful, however, for all that. On the ques¬ 
tion of shadows, he preferred to leave what 
Ruskin said on that subject just as he wrote it. 
After 25 years study of Ruskin, the more he knew 
of the man and his works the greater he admired 
him. He was an enormous intellect, and had a wider 
influence upon modern art than had hitherto been 
suspected. It was perfectly true that the richest 
colours were not to be obtained by sunlight, as 
Mr. Crace said. He had stated in his paper that 
vivid, intense sunlight dissipated tone, and brought 
down the colour value of a scene from Nature. At 
the same time, in extremely high lights the shadows 
in sunlight naturally sent up the scale enormously. 
The most beautiful and natural colouring, as every 
student knew, was that of the grey day, and as 
there were many of those in this country .some of the 
most beautiful colouration was to be found here. But 
it was not sunlight, and the impressionist painters 
attempted, successfully he held, to paint something 
that had not been done before. He hoped he had 
successfully proved that they had done a new thing, 
and done it beautifully. 

Mr. J. Pennell said that if he had had time 
to go into the whole question he could have refuted 
almost every word the author had said. The state¬ 
ment had been made that in the early days impres- 



March 20, 1908. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


489 


sionists were absolutely ignored. As a matter of 
fact they were ignored by the official artists only. On 
their pictures being refused at the Salon, they held a 
show at Boudin’s Studio, which demonstrated their 
position, and in the following Salon the scandal 
of the second rejection of their pictures produced 
such an effect that Napoleon III. caused them 
to be exhibited in a special exhibition which made 
their reputation. He disagreed entirely with the 
author’s statement with legard to Ruskin. The 
reason that Ruskin praised what he called Imptes- 
sionism was simply due to the fact that from the 
time that men jiainted themselves blue they bad all 
been impressionists Ruskin could be read in any 
kind of spirit, and any particular individual could get 
out of Ruskin exactly what he desired. He contended 
that when Ruskin talked about the division of colour 
and pure colour he was referring to the earlier Italians, 
and if the author would go to the National Gallery 
and see the pictures exhibited there, he would see 
the work of the men of whom Ruskin was speak¬ 
ing, who knew more about true colour than anybody 
else at the time—Piero della Francesca. Exactly the 
same thing would be found, not only in Francesca, 
but in Guardi, Rembrandt, Velasquez, and all the 
painters right through the centuries, and if the author 
wished to know the origin of Impressionist handling, 
he should study the frescoes of Ravenna. He disagreed 
altogether with the remarks the author had made 
about Manet’s pictures, many of which were not 
painted in the way described at all. What Impres¬ 
sionism really meant was looking at a thing for one¬ 
self. Fortuny painted light in h way that the Im¬ 
pressionists had never attempted, and he defied the 
author to find any Impressionism in some of the pic¬ 
tures that were called Impressionist. Impressionism 
•did not at all mean the painting of light, but it 
meant the painting of anything in a personal fashion. 
Full sunlight had nothing more to do with Impres¬ 
sionism, than Lumi^re’s photographs had to do with 
£ine art. 


Mr. Diwhurst, in reply, said it was difficult to 
take Mr. Pennell seriously, but he did not believe for 
a moment that Francesca had anything to do with 
the matter at all. When Ruskin was writing his 
“ Elements of Drawing ” and “ Modern Painters ” 
he had one artist in view, and one only, namely. 
Turner. He demonstrated that Turner was the 
greatest artist that had ever lived, that he had dis¬ 
covered technicalities which were not before in 
existence, which Ruskin made himself master of in 
order that he might give forth to the British public 
and the world at large the enormous genius that w'as 
to be found in Turner’s paintings. 

On the motion of the Chairman, a hearty vote of 
thanks was accorded to the author for his interesting 
paper, and the meeting terminated. 


HOME IMDUSTKIES. 

Miners and their Hours of Labour ,—Attention 
was recently directed in these Notes to certain con¬ 
siderations which induce many representative busines.-* 
men to view with grave misgiving the Coal Miners 
(Eight Hours) Bill, 1908, now before Parliament. 
Since then the Home Secietary has received two 
deputations who put before him what they conceived 
to be weighty objections to tl e measure, whilst well- 
known representatives ot some of the great industries 
of the country have published a statement in which 
they express their conviction that to limit the hours 
of labour to eight from bank to bank would be to 
throw a largely increased burden on all the gieat 
industries in the country which depend for their 
existence and prosperity on coal. Nor can it be 
forgotten that the Home Office Committee, though 
suggesting some mitigating considerations, were con¬ 
vinced “ that the establishment of a fiscal eight 
hours day, whether introduced suddenly, or giadually 
by annual reductions of half an hour, cannot but 
result in a temporary contraction of output and a 
consequent period of embarrassment and loss to the 
country at large.” As was pointed out in this 
column, the miners are not united in their demand 
for the change. Both the Durham and the Forest of 
Dean miners are opposed to it, and it is evident from 
the Home Secretary’s replies to the deputations, and 
his answers to questions in the House of Commons, 
that he is himself apprehensive. ^ He considers that 
the contraction of hours has become inevitable, 
because opinion in favour of the measure has become 
too strong to be longer resisted, but he warns Parlia¬ 
ment that it may have a serious effect upon many 
home industries, whilst if the coal owners are right 
there will be a reduction of output of about 26 million 
tons per annum, and a consequent rise of price to the 
consumer of 2s. per ton at the lowest. 

Coal and other Home Industries .—It may be 
that should the Coal Mines Bill become law experi¬ 
ence will prove that the fears now so authoritatively 
expressed will prove to be groundless, and that the 
improvement of methods, and the improved machi¬ 
nery, will prevent any reduction of output, and any in¬ 
crease in the cost of 00.11. However that may be, the 
wide reaching effect of the rise of a shilling or two 
per ton in the price of coal is not disputable. For 
shipowners it would be a most serious matter, since 
the coal bill constitutes practically one-half the ex¬ 
pense of operating a modern cargo steamer, and a 28. 
per ton rise in the price of coal would mean an in¬ 
crease of from 15 to 20 pel cent, in the cost of opera¬ 
ting tramps. Moreover, our coal exfiorts would de¬ 
cline to some extent, which must be unfavourable to 
the shipping industiy, since there is no other bulk 
cargo wheiewith to leplacc coal at our ports. Nor 
would a rise in the price of coal be less serious (or the 
iron trade. It was given in evidence before ^Mr. 
Burrell Rae’s committee that the quant’ty of co.il 
consumed in our irqn and steel industries is not less 
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than 31,000,000 tons per annum, and Mr. J. S. 
Jeans stated that the addition of 6cl. per ton to the 
pri<;e of coal means an increase of £^^0^000 per 
annum in working expenses of the iron industry. 
If this calculation may be accepted as correct, and an 
eight hours law raised the price of coal 2s. per ton, it 
would mean the addition of 120,000 per annum to 
the cost of production in our iron industries. 

Capital in Breiveries .—Many causes have been at 
work to depreciate the value of brewery holdings— 
dear money, increased competition, multiplication of 
other securities, the dread of legislation—and whatevei 
the relative effect of these causes, the loss to investors 
has been very great. The writer has before him a 
list of 30 brewery debentures of the first-class, repre¬ 
senting as a rule the initial charges on the respective 
properties. The decline ranges from 5 per cent, to 
25J per cent., a depreciation representing in money 
value ;f3,425,ooo, or 14*1 per cent, in the best class 
of brewery properties. In the less well secured classes 
of brewery values the fall has naturally been much 
more severe. An interesting light upon the classes 
of the community who are the chief sufferers is shown 
by a circular issued last week by a well-known 
brewery company, from which it appears that 35 per 
cent, of the debentuie stocks and preference capital 
of that company is held by the professional classes, 
and 43 per cent, by trustees under wills and by 
women. In receipt years charges over which brewery 
directors have no control have grown rapidly and 
largely. The extra taxes on beer and spirits imposed 
in 1900 for the purposes of the war remain, and some 
;£‘22,ooo,ooo has already been hereby drawn from the 
trade since 1899 over and above the pre-existing 
taxation. Comparing 1889-90 to 1901-2, there has 
been, as regards the average ratepayer, an increase 
of 35 per cent, in the rate levied, and of 10 per cent, 
on the value assessed; but the increase in payment of 
rates as regards licensed property shows considerably 
more than double that increase, and to this must be 
added consequential burdens. The publican’s license 
is affected by the amount of his assessment, and for 
the twelve years ended 1901-2 the amount of duty 
increased 20 per cent. Again, since 1904 the trade 
has been liable to the annual levy of the charges that 
form the fund out of which compensation for licenses 
withdrawn as redundant is paid. The.se charges have 
meant in the three years 1905-7 a payment of 
3,289,163, which represents a loss of dividend of 
from IJ to 2^ per cent, on ordinary shares. 

The Storage of Motor Spirit. — Although the 
trade in petroleum spirit for explosive motors only 
came into existence with the present century, the 
United Kingdom already imports some 120,000 tons 
annually, and the imports of motor spirit last year 
would have been even larger than those recoided, if 
there had not been a scarcity of suitable tank 
steamers. But the storage arrangements on the 
ithames remain very inconvenient. In the engineering 


supplement of 7 he Times (March ii) Mr. J, D. 
Henry explains them. Bulk petrol-carrying vessels, 
partly or wholly loaded, are not allowed to proceed 
further up the Thames than Thames Haven, where 
they must discharge either into the tanks ashore, or 
into licensed barges, which are not prevented by the 
regulations of the Conservancy Board from taking their 
cargoes to any point on the river either up or down. At 
Purfleet, which is a little higher up the river, although 
the chief importing company has two specially 
constructed storage tanks, duly licensed and worked 
in accordance with the local bye-laws, the Conser¬ 
vancy Board will not allow importers to unload 
barges or steamers at this point. The result is that 
the spirit has to be landed at Thames Haven, pumped 
into tank cars, and taken by rail from Thames Haven 
to Puifleet, where it is reloaded, put on the rail again, 
and taken to Silvertown, the point to which large 
quantities of petrol are pumped into small coasting 
steamers and barges. Although the Conservancy 
Board prohibit the discharge of spirit at Purfleet there 
is no regulation against the landing and storage or 
loading of spirit at this point, neither is there any 
interference with the petroleum spirit trade at Silver- 
town, and there is nothing to prevent a company from 
sending petrol laden barges up to Westminster Bridge. 

The Growth of Insurance. —The rapid develop¬ 
ment in all branches of life assurance in the United 
Kingdom during the last twenty years is shown by 
the returns furnished annually to the Board of I'rade 
by British companies. These have just been issued and 
show that the premiums on ordinary insurances have 
increased from 13,033,945 in 1888 to ^^25,332,893 
in 1907; and industrial insurances, taking the same 
period, from 5,523,811 to no less than ^^31,765,237. 
The total assurances in force at the close of last year 
amounted to 713,491,783 under ordinary tables in 
addition to ;f251,553.949 by means of industrial 
policies. 

CORRESPONDENCE. 

MEXICAN RUBBER. 

The enormous increase in the value of rubber 
exported from Mexico does not seem to have attracted 
much attention in this country up to the present, but 
the following figures which I have extracted from the 
Official Returns compiled by the Mexican Govern¬ 
ment appear very striking:— 


Fiscal year. 

1902-3 .. 

Exports. 

dols. 

. 225.012 

1903-4 .. 

. 520,767 

1904-5 . 

. 719,104 

1905-6 . 

2,290.425 

igot*-? . 



The increase appears to continue up to the latest 
available figures as the comparison for the following 
months will show 
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Tt> 0 (J. 

do]s. 

1Q07. 

dols. 

July . 

2 'S .483 

.. 640,936 

August .. 

294,989 

• • 70 S.* 8 S 

September.... 

380.44s 

•. 657,599 

October. 

3 ' 8 .S *4 

.. 759.298 

November .. . 

464,788 

.. 721,660 

It may be interesting 

to note 

that the exports for 

the financial year, 1906- 

7, were taken by the following 

countries as under:— 





dols. 

Belgium . 


15.217 

British Honduras . 

52 

France . 


78,593 

Germany. 


649,831 

Great Britain .. 


2,570 

Italy . 


384 

Spain . 


. 21,868 

United States of America. 

. 5.910.411 



6,678,926 


The foregoing figures confirm information I had 
received from othei sources to the effect that con- 
sidirable interest is being taken in rubber planting in 
Mexico by their neighbours in the northern jiart of 
the American Continent, and there would seem to be 
a good field open for English enterprises in the same 
direction. 

It is much to be regretted that some few years ago 
money was lost in connection with a highly specu¬ 
lative undertaking that was presented in this market, 
but an experience of this kind should not deter homU 
fide investors from looking into what would appear 
to be an opening for sound commercial business. 

S. Chapman. 

2*5-8, Grcsham-Viouse, Old Broad-stroot, 

London, £.C , 

March 5th, 1908 

DESIGN TEACHING. 

May I be allowed to reply to the question raised 
in the number of the Journal for March 13th 
(p. 449), on ** Design Teaching in Girls’ Secon¬ 
dary Schools ” It is argued “ that it seems 
rather a pity that the people who do well in the 
design year should not carry that kind of work further 
next year, instead of taking up something quite 
different.” 

It must be remembered that the subject of drawing 
should be taught educationally, that the pupils on 
leaving may have their minds and eyes open to leain 
and see more. My experience leads me to prefer to give 
a year’s course of design, elementary, but, 1 trust, 
not superficial, to girls of 15 or 16, many of whom 
will be leaving at the end of that year ; a slight train¬ 
ing in appreciation of what is fitting and good in 
objects of daily use. Those who do well in the 
subject find out that they need more careful observa¬ 
tion and more strict drawing before their design can 
•progress much farther. For the rest of the class, in 
•collective teaching,—while the average Briton, from an 
^arly age, is still inclined to pass sweeping adverse 


criticisms upon matters of art without any knowledge 
of the subject,—it is most valuable educationally to 
appreciate the subtleties of colour and form. The 
latter is correlated with the classical and European 
history. The pupils more apt at design are then 
fitted to learn it technically with better equipped 
minds at an art school, or under a teacher who may 
be qualified to teach the subject as a speciality, just 
as others are sent forth to enter on a university curri¬ 
culum. 

Ethel M. Spiller 

(Art Afistress Jiulwuh Hiffh Scliool, and 

Hon. See. International Art Cong^ress). 

II, Highbury-r resrent, N. 


MEETINGS OF THE SOCIETY. 

Ordinary Meetings. 

Wednesday evenings, at 8 o’clock :— 

March 25.—“Recent Improvements in Decora¬ 
tors* Materials.” By A. S. Jennings. Sir 
William Emer.son, Past President R.I.B.A., will 
preside. 

April 1.— “Dr. Schlick’s Gyroscopic Apparatus 
for Preventing Ships from Rolling.” By M. WuRL. 
Sir William Henry White, K.C.B . F.R.S., 
will preside 

April 8 .—“ Technical Education in America.” 
By Sir William H. Preece, K.C.B., F.R.S. 
Charles Moherly Bell will preside. 

April 29,—“ Modern Roumania.” By Alkret) 
Stead, Consul-General for Roumania. Sir Percy 
Sanderson, K.C.M.G., will preside. 

May 6.—“ The Gramophone, and the Mechanical 
Recording and Reproduction of Musical Sounds.” 
By Lov^kll N. Reddje. 

May 13. — 

May 20.—“ Industrial Entomology: or the 
Economic Impoitance of a Study of Insect Lite.” 
By F. Martin Dcncan. 

Indian Section. 

Thursday afternoons, at 4.30 o’clock :— 

April 30.— “ Reminiscences of Indian Life.” By 
the Right Hon. Lord Lamington, G.C.M.G., 
G.C.I.E., late Governor of Bombay. 

May 21.—“The United Piovinces of Agra and 
Oudh.” By SiR James John Digges La Touche, 
K.C.S.I., Member of the Council of India and late 
Lieutenant-Governor of the United Provinces. 


Colonial Section. 

Tuesday afternoons, at 4,30 o’clock :— 
March 24 —“The Mineral Resources of Western 
Australia.” By the Hon. C. H. Rason, Agent- 
General for Western Australia. Admiral Sir 
Fredekick G. D. Bedford, G.C.B., Governor of 
Western Australia, will preside. 

April 7.—“ The Imperial Problem of Asiatic 
Immigration.” By Richard JKBB. 
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Applied Art Section. 

Tuesday evenings, at 8 o’clock :— 

M^rch 31.—“Enamel Portraits.” By Cyril 
Davenport, F.S,A. Sir Hubert von Hkrkomrr, 
C.V.O., R.A., will preside. 

April 28.—“ Lace as a Modern Industry.” By 
Miss IsEMONGER. Alan S. Cole, C.B , will preside. 
May 26.— 


Cantor Lectures. 

Monday evenings, at 8 o’clock :— 

Professor Vivian B. Lewes, Fuel and 
its Future.” Four Lectures. 

Lecture III.— March 23.—The smoke problem 
—Bituminous coal unfitted for any fuel purpose— 
—Smokeless fuels—The question of high versus low 
temperature carbonisation in the manufacture of illu¬ 
minating gas—The gas industry and its work in the 
future. 

Lecture IV.— March 30.—The internal com¬ 
bustion engine versus steam—Gaseous fuel and 
power pioduction—^The utilisation of peat—The 
regeneration of Sun eneigy when our present fuel 
supplies are exhausted—Alcohol as a fuel, and its 
possibilities. 

William Burton, F.C.S., *'The Nature 
and Structure of the Porcelains.” Three 
Lectures. 

May 4, II, 18. 

Shaav Lectures on Industrial Hygiene. 

Tuesday and Friday evenings, at 8 o’clock :— 

May 15 (Friday).—“The Dangers of Coal Dust, 
and their Prevention.” By W. E. Garforth, 
President of the Colliery Proprietors’ Association of 
Great Britain. 

Howard Lectures. 

Thursday evenings, at 8 o’clock :— 

H. S. Hele-Shaw, LL.D., F.R.S., The 
Navigation of the Air.” Three Lectures. 

Lecture II.— March 26.—Navigable aerial 
contrivances in which the force of gravitation is 
opposed by means of floatation, ue ., dirigible 
balloons—General theory—The balloon as a structure 
—Structural design of the framework—The form, con¬ 
struction, and pressure regulation of the containing 
envelope—ITorizontal and vertical steering—A com¬ 
parison of the balloons, Meusnier, Dupuy de Lome, 
Renard and Krebs, Gifard, Wolfert, Santos Dumont, 
Zeppelin, Lebaudy, Parseval, Barton, De la Vaulx, 
Null! Secundus. 

I-ECTURB III.— April 2.—Contrivances in which 
the force pf gravity is opposed dynamically—-The 
methods adopted in nature—Birds, flying reptiles, 
flying animals, and flying fish—The stability and 
resistance' pf an aeroplane—Kites, parachutes, and 


the gliders of Lilienthal, Pilcher, Chaniite, and the 
Wright Brothers—Lessons to be learnt from the use 
of models — Comparative features of the flying 
machines of Santos Dumont, Delagrange, Bleriot, 
and Farman, and others. 

MEETINGS FOR THE ENSUING WEEK. 

Monday, March 23 .ROYAL SOCIEIY 01 - AR IS. John- 
strei't, Adelplit, W.C., 8 pm. (Cantor Lecture.) 
Professor Vivian B. Lewes, “ Fuel and its Futupj." 
(Lecture III.) 

Medical, ii, Chandos-sireet, W , 8^ p.m. 

Tuesday, March 2+ .ROYAl. SOCIETY OF ARTS, 
John-street, Aclelphi, W.C., 4J p.m. (Colonial 
Section.) The Hon. C. H. Rason, “ Ihe Mineral 
Resources ol Western Australia " 

Royal Institution, Albemarle-strect, W., 3 p.m. 
Dr E A Walhs Budge, “The Egyptian Sudan : 
Its History, Monuments, and Peoples—Past and 
Present.” (Lecture I.) 

Civil Engineers, 24, Great George-street. S.W., 8 
p.m I. Mr. Robert Richard Gales, “TheCurzon 
Bridge, at Allahabad.” 2. Mr. An hibald .Scott 
Napier, “The Netravati Bridge, at Mangalore.** 

Anthropological, 3, Hanover-square, W , t'ij p.m. 

Colonial, Whitehall Rooms. Whitehall-plac'e, S.W., 
4^ p m Mr. E. K. Da\son, “ British Guiana and 
Its Development ” 

Faraday Society in the Libniry of the Institution of 
Electrical Engineers, q 2, Victoria-street, S.W , 8 
p m Presidential Address by Sir Oliver Lodge, 
“ Some Aspects of the Work of Lord Kelvin.” 
Wednesday, March 35 ROYAL SOCIETY OF ARTS, 
John-stroet, Adidphi, W.C ,8pm Mr. A. S. 
Jennings, “Recent Irnproioments in Decorators* 
Materials.*’ 

United Service Institution, Whitehall, S.W., 3 p.m. 
Sir R. Giffen, “The Necessity of a War Chest in 
this Country, or a greatly increased Gold Re¬ 
serve.” 

Royal Society of Literature, 20, Hanover-square, 
W., 8j p.m. 

British Astronomical, Sion College, Victoria- 
embankment. K.C., s P-m. 

Thursday, March 26 ROYAL SOCIETY OF ARTS, 
John-street, Adclphi, W.C..8 p.m. (Howard Lec¬ 
ture.) Professor H. S. Hele-Shaw, “ The Naviga¬ 
tion of the Air.” (Lecture II ) 

Royal, Burlington-house, W., 4J p.m. 

Antiquaries, Burlington-housc, W., 8^ p.m. 

Chemical, Hurhngton-house, W., 5 p.m. (Annua) 
Meeting.) 

Royal Institution, Albemarle-strcet, W., 3 p.m. Dr. 
R T. Glazobrook, “Standardisation in Various 
Aspects. 3. Electrical Engineering. * 

Friday, March 27 ..Royal Institution, Albemarle-street, 
W,, 9 p.m. The Hon. Robert John Strutt, 
“ Radio-Active Change in the Earth ’* 

Botanic, Inner Circle, Regent's-park, N.W., 3J p.m. 

Physical, Northampton Institute, Clerkenwell, E.C., 
5 pm. Dr. C. V. Drysdale —i. “ Notes on the 
Plug Permeameter *' a. **lhe Use of Shunta 
and Transformers with Alternate Current Measur¬ 
ing Instruments.*' 3. “Wattmeters." 

Mechanical Engineers, Storey's-gate, Westminster, 
S.W., 8 p.m. r. Dr. F. J. Brislee, “ Combustion 
Processes in English Locomotive Fire-Boxes.” 
2. Mr. Lawford H. Fry, “ Combustion Processea 
in American Locomotive Fire-Boxes.” 

Saturday, March 28 ..Royal Institution, Albemarle-street, 
W., 3 p.m. Prof. J. J. Thomson, “Electrical 
Discharges through Gases.** (Lecture IV.) 
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NOTICES- 


NEXT WEEK. 

Monijav, March 30, 8 p.m. (Cantor Lec¬ 
ture.) Professor Vivian B. Lewes, “ Fuel 
and its Future.” (Lecture IV.) 

Tuesday, March 31, 8 p.m. (Applied 
Art Section.) Cyril Davenport, F.S.A., 

Enamel Portraits.” 

Wednesday, April i, 8 p.m. (Ordinary 
Meeting.) M. Wi’RL, “ Dr. Schlick’s Gyro¬ 
scopic Apparatus for Preventing Ships from 
Rolling.” 

Thursday, April 2, 8 p.m. (Howard 
Lecture.) Prof. H. S. Hele-Shaw, LL.D., 
F.R.S., ‘*The Navigation of the Air.” 
(Lecture Hi.) 

Further details of the Society’s meetings will 
be found at the end of this number. 


FOTHERGILL PRIZE FOR LIFE-SAVING 
APPARATUS. 

The Council of the Royal Society of Arts are 
prepared to award, under the Fothergill Trust, 
a Gold Medal, or a prize of £20, for the best 
portable apparatus or appliance for enabling 
men to undertake rescue work in mines or 
other places where the air is noxious. 

It is intended that the apparatus sent in 
shall be submitted to practical trials and tests. 

In the award of the Medal regard will be 
had, firstly, to excellence of design and con¬ 
trivance, and, secondly, to excellence of manu¬ 
facture. Credit will be given to such parts of 
the apparatus as are the invention of the 
exhibitor; the object being to distinguish the 
apparatus which gives the best promise of 
being practically useful. 

Inventors intending to compete should send 
in a notice of their intention, together with a 
full description of their inventions, not later 
than 2^ist March^ 1908, to the Secretary of the 


Royal Society of Arts, John-street, Adelphi, 
London, W.C., and in cases in which the appa¬ 
ratus has been put into actual use, the expe¬ 
rience of such use should be given, and the 
special points of merit of the apparatus 
indicated. 

Notice of the place to which the apparatus is 
to be sent will be subsequently sent to those 
competitors whose apparatus the judges may 
desire to test, together with an indication of 
the tests, and of the manner in which they will 
be conducted. 

Competitors intending to patent their in¬ 
ventions should be careful to obtain protec¬ 
tion, as the Council of the Society cannot 
undertake any responsibility as regards the 
secrecy of the whole, or of any part, of an 
invention submitted to them. 

The Prize will be awarded on the report of 
judges appointed by the Council. 

The competition is not limited to British 
subjects. 

The Council reserve to themselves the right 
of withholding the Prize, of extending the 
lime for sending in, or of awarding a smaller 
Prize or smaller Prizes. 


CANTOR LECTURES. 

On Monday evening, 23rd inst.. Professor 
Vivian B. Lewes delivered the third lecture 
of his course on “ Fuel and its Future.” 

The lectures will be published in the 
Journal during the summer recess. 


COLONIAL SECTION. 

Tuesday afternoon, March 24; H. E. 
Admiral Sir Frederick G. D. Bedford, 
G.C.B., in the chair. 

The paper read was “The Mineral Re¬ 
sources of Western Australia,” By the HoN. 
C. H. Rason. 

The paper and discussion will be published 
in a future number of the Journal. 
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HOWARD LECTURES. 

On Thursday evening, 26th inst., Dr. H. S. 
Hele-Shaw, F.R.S., delivered the second 
lecture "of his course on ** The Navigation 
of the Air/' 

The lectures will be published in the Journal 
during the summer recess. 


PROCEEDINGS OF THE SOCIETY* 


SHAW LECTURES ON INDUSTRIAL 
HYGIENE-III. 

THE HYGIENE OF THE POTTERY 
TRADE. 

By William Burton, F.C.S. 
Delivered on Friday evenings Feb, •jth, 1908. 

Considering all that has been said against 
the pottery trade during the last ten years by 
more or less irresponsible outsiders, I have the 
feeling that I ought to stand before you in a 
penitential Sheet, That, however, is not my 
attitude. I come here instead to explain what 
difficulties and dangers there are in connection 
with the manufacture of pottery, to admit them 
freely where they exist, and at the same time 
to endeavour to show that they are all, happily, 
in process of extinction. Whether the extinc¬ 
tion will be rapid or slow depends on circum¬ 
stances for which the manufacturer himself is 
not entirely responsible. 

It would be easy to demonstrate, when we 
remember the numbers of workpeople em¬ 
ployed and take into consideration the amount 
of mischief caused to the workers in the pottery 
trade, that the whole industry is less inimical 
to those who work in it than many other 
dangerous trades; but two blacks do not make 
a white, and while I could readily indicate 
trades which are in greater need of attention 
than the pottery trade is now, my sole business 
to-night is to consider the present position of 
our trade in its influence on the health of the 
workers. 

Leaving aside for the moment questions of 
excessive or irregular temperatures, insufficient 
ventilation, &c., which are of minor importance, 
it is certain that the chief danger to the health 
of pottery operatives can be summed up in the 
word “Dust." The trade is one of many 
processes—probably no more derailed and 
intricate manufacture exists to-day—and in 
many of the processes dust is naturally and 


necessarily created. Two kinds of dust always 
arising in pottery works must be considered. 

(a,) The mixed mineral dust, composed of 
particles of finely ground clay, flint, felspar, or 
stone, which is created in the shaping and 
finishing of the clay vessels (plates, cups, 
dishes, &c.) before they are fired, or in suitably 
arranging them in saggers or fire-clay boxes 
for firing, or in preparing them for glazing and 
decorating after they have been once fired. 

(^.) The dust of glazes containing lead com¬ 
pounds, smaller in amount than the other, 
affecting a much smaller number of workers, 
but far more dangerous to health on account 
of its toxic properties. 

The course of my lecture is definitely laid 
out for me by this simple subdivision of the main 
problems that concern the health of pottery 
workers. I want to make it plain, from the 
outset, that the great danger is the creation of 
dust—the dust of potters' clay, of fine flint or 
stone, on the one hand, or the dust of glazes 
containing toxic ingredients on the other. 

Roughly speaking, some 73,000 workpeople 
are employed in Great Britain in all the pro¬ 
cesses connected with the making, decorating, 
and finishing of pottery. Of these not more 
than 26,000 are exposed to danger from any 
kind of dust. The remainder are employed in 
callings which are not only, generally speaking, 
lefss laborious and less dangerous than any 
other trade, but in callings that are as free 
from risk as, say, that of an ordinary clerk in a 
merchant's office. In one sense, therefore, it 
is unfair to speak of pottery as a dangerous 
trade; it is a trade divided into many branches, 
each of them presenting a great variety of 
separate occupations, some of which are un¬ 
doubtedly inimical to health unless they are 
conducted with due regard to their special 
dangers. 

Reverting to our division of the various kinds 
of dusts into mineral dust and toxic dust, we 
can further subdivide these 26,000 workers into 
two groups:—(i) Some 19,000 workers who are 
exposed to the risk of breathing the mineral 
dust of powdered flint or potters' clay; and 
(2) 6,500 to 6,700 workers who are exposed to 
the risk of breathing dust containing lead 
compounds. It is upon these two groups of 
workers that our attention must be concen¬ 
trated. 

One further complication needs a word of 
explanation. Pottery is a very wide term used 
to cover everything manufactured of clay— 
paving and decorative tiles, sanitary ware, 
stoneware, earthenware, brown tea-pots, and 
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china. In the majority of works only one 
branch of manufacture is followed, but there 
are a number of large and important works 
in this country where many kinds of pottery 
are made. It cannot be too clearly borne in 
mind that each of these branches of manufac¬ 
ture differs in important particulars from the 
other, and that rules and regulations possible 
in one mky be quite impossible in another, 
owing to the difference of working conditions. 
The figures quoted already as to the number 
of workpeople employed and those exposed to 
any special trade risk relate to the whole 
industry. 


asthmaor potter's phthisis." It seems to 
be clearly established that it is neither one 
nor the other. • The dust causes a degradation 
or a breaking down of the delicate lung 
tissues, but, provided a worker so affected 
is able to keep clear of the infection of 
phthisis," and he is not attacked with other 
lung diseases, he can go on working to old 
age, and die at last from what are apparently 
natural causes.* But the degraded condition, 
of lung produced by the regular breathing of 
fine mineral dust naturally pre-disposes that 
workman to other forms of lung disease ; and 
our greatest difficulty in dealing with this 


Fio. I. 



‘ Towing " of Earthenware. 


We must now consider the effect on the 
workers of employment in processes where 
mineral dust is produced. I am not a medical 
man, of course, so that I shall not attempt to 
treat this question from the medical point of 
view. The general consensus of medical 
opinion—though there seem to be some weighty 
authorities who do not accept the general view 
—is that when clay dust, flint dust, or any 
similar mineral dust is regularly breathed 
during a portion of the working day, such 
condition of employment gradually produces 
considerable and serious mischief in the lungs. 
Among pottera, this lung condition has in the 
past been generally spoken of as “potter's 


trade disease is the fact that the case is 
nearly always complicated by organic disease 
changes over which the manufacturer has no 
control, and for which it seems, therefore, 
unfair to hold him responsible. You may 
very well ask the question at this point, if the 
facts are as I have stated, why does not the 
manufacturer conduct his process in such a 
way as to avoid the production of dust ? 

I must say at once that it is impossible to 
make and finish pottery without producing dust 
in certain operations, and all hope of reform or 
improvement of past conditions lies in the 
invention and adoption of suitable appliances 
and arrangements for dealing with the dust so 
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that it shall not be breathed. It would be 
impossible, in the time at our disposal, to 
consider all the dusty processes, in detail. I 
propose, therefore, to select two or three of 
those in most general use, where clay dust 
or flint dust is largely created, and to show 
you how each of these can now be con¬ 
ducted so as to reduce its dangers to a 
minimum. 

Here I must diverge for a moment from my 
direct course to enter a caveat against the oft- 
repeated statement that English pottery work¬ 
shops are more dusty, and therefore more 
inimical to health than the corresponding 


(^^,) The “ fettling ” or finishing of earthen¬ 
ware plates, dishes, and similar articles ; 

(d.) The creation of dust in the grinding of 
clay, and the compression of that dust into 
tiles, in the ordinary process of tile making ; 

(c.) China scouring,” in which flint dust 
has to be removed from the china ware after 
its first firing. 

(a.) Fettling or Finishing of Clay Wares. 
—By the kindness of some of my friends I 
have here a number of earthenware dinner 
plates in the clay state just as they come from 
the plaster moulds on which they have been 
formed. You will see how ragged and uneven 


Fig. 2. 




1 |. 

* ’■ V --M 'I fsT’ tf 

► *■■■ ■.>... nlii ; it 


Workshop, (W. H, Grindley and Co., Tunstall.) 


workshops in foreign countries. My o\iv'n 
experience, which is probably as extensive 
as that of any living person, is entirely con¬ 
tradictory to any such idea; and I may 
remind you that Dr. Oliver, who was 
despatched by the Home Office to examine 
into the hygienic conditions of the French 
pottery industry,* found that the workshops 
of Limoges were more unhealthy, from this 
point of view, than those he had visited in 
Staffordshire, 

As illustrations of typically dusty processes 
in English pottery manufacture I propose to 
consider— 

♦ See Dr. Oliyer. Report on the Pottery Industry in 
France (C, 9526), 1899. 


the edges of the plates are, and you will realise 
that in order to produce the smooth perfect 
edge necessary for use those rough edges 
must be pared down, smoothed and rounded. 
This fettling or finishing may be conducted in 
a variety of ways, but in every case dust is at 
once produced, as you see when I attempt to 
smooth one of the plates before you. Such 
clay dust is by no means gritty or sharp, and 
it is certain that it cannot be as dangerous as 
the motor-car dust we are all becoming too 
familiar with—but no one would consider it 
healthy to work in a continual cloud of dust, 
and I now propose to illustrate, by photo¬ 
graphs of a series of workshops, jthrown upon 
the screen, some of the devices that have been 
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introduced for dealing with this situation. 
Naturally enough, individual potters have 
attacked the problem in various ways, for the 
circumstances and conditions vary from 
factory to factory. Some of the appliances I 
shall show are not entirely satisfactory, while 
others seem to me about as perfect as it is 
possible to make them; and I am hopeful 
that one result of my lecture may be to 
spread among my fellow manufacturers, a 


were two patent defects :—(i) The opening of 
the fan ducts were not near enough to the work, 
and a certain amount of the finest dust was 
allowed to diffuse itself into the air of the 
workshop, and (2) the currents of air were not 
powerful enough for their purpose, 

I will first illustrate one of these inefficient 
methods (see Fig. i, p. 495). While even an im¬ 
perfect installation like this is a great improve¬ 
ment on the old conditions under which the du^t 


Fig. 3. 



Workshop. (Pountney and Co,, Bristol.) 


better knowledge of what has been done in 
this direction. The principle of all methods 
of dealing with dust is the same, viz., that 
as near as possible to the spot where the dust 
is created, there should be an opening into a 
trough or duct, communicating with a fan of 
sufficient power to create a current of air 
capable of drawing such dust away from the 
face of the worker and removing it from the 
room. Every device for this purpose must be 
judged by its efficiency in this direction, and 
one must point out at once that in many in¬ 
stallations, especially the earlier ones, there 


was allowed to float in the atmosphere of the 
room and no special attempts were made to re¬ 
move it, a glance at the photograph will show 
that the openings into the fan*ducts are too 
small in area, and arc too far removed from the 
point where the dust originated. It is useless 
to go to the expense of installing fans and 
other appliances unless arrangements are made 
to deal with the dust at or very near to its point 
of origin. 

I now show an arrangement (Fig. 2) in the 
factory of Grindley and Co. at Trinstall, where 
these conditions are observed and where the 
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apparatus is a perfect success. The whirler 
or revolving stand on which the plates are 
placed to be finished actually turns in the fan¬ 
opening and is hooded round in such a way 
that all the dust is drawn away from the opera¬ 
tive and directly out of the room. Another 
point of interest in this photograph is that at 
the extreme right is seen the modification in¬ 
troduced for dealing with oval dishes and 
other pieces larger than ordinary plates. [A 
number of other arrangements were shown on 
the screen and explained.] 

The most perfect installation of this kind 
that I am acquainted with is shown in Fig. 3, 
illustrating one of the workrooms in the new 
factory of Pountney and Co. at Bristol. The 
fan ducts are very large, and as powerful fans 
are used the volume of air drawn over the 
wojking place is relatively great, whilst the 
openings are most suitably placed for ensuring 
that the dust is completely captured and 
sucked away. 

(^.) The Grinding of Clay into Dnst, and 
its Compression into Tiles, —Before 1850 tiles 
were always shaped from moist plastic clay 
like any other piece of pottery, but, about that 
time, Mintons introduced the present plan of 
drying the plastic clay, grinding it to dust, 
and compressing the dust into tiles under a 
die worked by a powerful press. At the 
present time this process is largely used in all 
civilised countries for making not only tiles 
but many other articles, such as the little 
complex pieces of pottery used for electrical 
purposes, of which a number are shown upon 
the table. It will be at once apparent that 
when clay is dried and then ground into dust 
we have one of the dusty processes far 
excellence. The modern method, espe¬ 
cially where large quantities of dry clay 
have to bj ground, is to pass the clay 
through a disintegrator. Many types of 
disintegrators are in use, but one of the best 
and simplest is that shown, in diagrammatic 
section, by Fig. 4, where the roughly broken 
lumps of clay are delivered into a drum in 
which steel beaters are driven round at about 
2,000 revolutions per minute, and the clay is 
forced through steel gratings in the lower 
part of the drum, falling into a closed room or 
vault below. The general practice has been 
to keep the vault tightly closed, and while the 
greater part of the dust falls down and remains 
quieSceat the finer particles often find their 
Wfey back up through the machine and envelope 
tiile tpsLn shovelling the clay in a cloud of dust, 
myself seen men at work in a roo.n 


where man and machine were almost invisible 
from a distance of 10 to 12 feet. On our own 
works my brother devised many years ago a 
perfect remedy based on the observation that 
the rapidly running disintegrator acts also as 
a powerful fan. Fig. 4 enables me to make 
the method clear. The dust falls from the 
disintegrator into the vault in a rapid stream, 
partly impelled by the current of air set up by 
the revolving beaters. If the vault is tightly 
closed there is no vent for the dust-laden air, 
which from time to time escapes back into the 
room through the machine. If, however, a 
W'ooden trough be attached to the outer vs'all of 


Fig. 4. 



Clay-grinding Machine. 
(Pilklngton’s, Qifton Junction.) 


the vault, communicating, with it by a sliding 
door, as shown at A, the surplus air escapes 
through this trough and can be conducted to 
the top or the outside of the building so that 
every trace of dust is removed from the work¬ 
room. I may, perhaps, be excused for dwel¬ 
ling a little on this device because I have more 
than once found in practice that problems of 
dust removal and ventilation which seemed at 
first sight to involve costly operations of plant 
could be effectually solved by methods as 
simple and direct as this. [Here two photo¬ 
graphs were thrown on tlie screen side by side 
showing the dust-fog produced when the 
opening at a was closed, in, contradistinction 
to the clear atmosphere when the apparatus 
was properly arranged.] 
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With regard to the actual shaping of tiles 
and other articles from the clay-dust, every 
time the die is forced down in the press to 
stamp the dust into a coherent mass, the puff 
of escaping air carries with it a little fine dust. 
Ordinarily no notice is taken of this, and the 
atmosphere of the tile-press shop soon becomes 
dust-fogged. In our own, and in some other 
works in the country, fans have also been used 
in such a way that each little puff of fine dust 
is immediately drawn away on the opposite 
side of the press from where the worker 


Fig. 5. 



Tile Press with Dust Exhaust. 
(Pilkington’s, Clifton Junction.) 


stands, and not only is the dust removed from 
the room, but the room is at the same time 
effectively ventilated. Figs. 5 and 6 illustrate 
the method used at our works at Clifton Junc¬ 
tion. In each case the figures show only parts 
of a large scheme, but they are sufficient to 
indicate how the ducts from a series of presses 
can be coupled up to one powerful fan, which 
serves for the whole of a large workshop. 

A difficulty often encountered in the past in 
dealing with dusty processes in certain pot¬ 
tery workshops lay in the fact that, as no 
steam driven machinery was used, there was 
no readily available power. Fortunately elec¬ 
trical power is now generally available, and it 


certainly enables fans to be erected and driven ' 
in situations where any other form of power- 
would have been costly or even unattainable. 

(^.)— China Scouring ^,—The dusty processes ^ 
already described are concerned only with the 
dust of potters’ clay, which, as I have said, 
is far less injurious than the dust of hard^ 
mineral substances like sandstone, flint, or 
granite. We have now to consider an occu¬ 
pation in which one of these hard, sharp,^ 
mineral dusts is created, viz., the dust of flint.' 
May I explain what ** china scouring ” is and' 
how the flint dust arises ? 

English china is a species of pottery quite 
distinct from Chinese, French, or German 
porcelain. The material from which your 
china cups, saucers, plates, or vases are made 


Fig. 6. 



Tile Peessfs with Dust Exhaust. 
(Pilkington’s, Clifton Junction.) 


is compounded of kaolin, felspathic stone, and 
calcined bone-ash, all reduced to a state of 
minute sub-division and intimately mixed. To 
fire articles fashioned from this mixture into 
translucent china, the temperature must be 
so high that they are almost on the point 
of softening and going out of shape. To 
avoid disastrous loss from such causes the 
articles, especially saucers, plates, and dishes, 
are bedded in finely-ground flint powder in the 
saggers or fireclay boxes in which they are 
fired. When the pieces are removed from 
tiiese boxes at the finish of the firing it is 
found that they are covered with a coating 
of flint dust, which needs to be brushed or 
polished off with stiff brushes or sand-paper, 
&c. For many years now it has been cus¬ 
tomary to use fans for removing the dust from> 
the revolving brushes; but before that time^ 
“china scouring” was rightly considered as 
the most dangerous of all the potters* dusty ^ 
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will be able to examine them afterwards, when 
you will observe that they are perfectly smooth 
and free from every trace of grit or dust. 

Minor difficulties associated with flint dust 
in the firing of china arise in connection with 
the processes of ** flat-knocking ** and “ flint- 
sifting/' but so few workpeople are engaged 
in these departments that I can do no more 
than refer to them. The same remedy must 
•be applied in these cases also, viz., the intro- 


of the Chief Inspector. For some years now 
these reports have laid great stress on the 
high temperatures found in pottery workshops 
and the inadequacy of their ventilation. I 
want to commend their remarks to the work¬ 
people as well as the employers, for my 
experience as a works manager has con¬ 
vinced me that in many cases the trouble 
arises quite as much from the workpeople 
themselves as from any other cause. lake 


Fig. 9. 



China Scouring by « Rumbler.” 

(Doulton and Co., Burdem; Wileman and Co., Fenton, &c.) 


duction of methods for removing the fine flint 
dust "so that it shall not be breathed by the 
operatives. 

, Before leaving that branch of ray subject 
which deals with the dangers involved in the 
shaping or finishing of clay wares and the 
^securing of china, 1 must refer to some 
questions of a general nature concerning 
• potters' workshops. I read regularly, with very 
gireat interest; and sympathy,.the accounts of 
"the inspectors of factories dealing with our 
:indu«^f as t^ey appear in the annual reports 


the simple case of women decorators—their 
work is of a sedentary character, involving 
little muscular exertion, and they insist before 
everything that their workrooms shall be at a 
temperature that would be unbearable under 
other conditions. The question in their case 
is a fairly/simple one, but it becomes much 
more complicated when we have to deal with 
drying-rooms or stoves, or with the mangles '' 
of various types , used to dry the ware at diffe¬ 
rent jstages of manufacture. Again I must 
point oht the impossibility, as it seems, to me. 
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of framing any simple and definite mode of 
rules which shall cover all the varying condi¬ 
tions of the different branches of the pottery 
trade. Certain drying operations can and 
must be conducted rapidly; others need to be 
carried on slowly—so that each manufacturer 
may have to deal with a different set of con¬ 
ditions. Taking this for granted 1 must add 
that the usual systems of drying used in the 
majority of potteries are not very enlightened 
or scientific. The old idea seemed to be that 
the drying should be conducted at a high 
temperature in a confined space, whereas 
everyone should know that the first principle 
in such methods is to pass sufficient volumes 
of dry air, and not necessarily very hot air, 
over and among the articles to be dried. Cer¬ 
tainly everyone who has to deal with these 
problems can only reach a satisfactory result 
by working in the direction of using large 
volumes of air at a lower temperature, in 
opposition to the old plan of small volumes of 
air at a higher temperature. While I am on 
this point I should like to say that I think the 
whole question of the ventilation of potters* 
workshops has not received sufficient attention 
either from manufacturers or w’orkpeople. 
Where ventilation is arranged for, the usual 
plan is to extract the air from the top of the 
room, either by natural or artificial means, and 
to bring it in near the floor. It would be a 
great improvement if the air could bi admitted 
above the heads of the workpeople and taken 
out just above the floor level. Not only would 
a purer atmosphere be obtained in this way, 
but the dust in every case w'ould be drawn 
downwards, which would be a tremendous 
added gain. I refer especially to those work¬ 
shops in which a small amount of dust is 
created at irregular intervals so that special 
fans for dealing with it are unnecessary. 

Surely, also, it is not too much to ask that, 
when improved methods of ventilation or fans 
for the removal of dust are introduced into 
workshops, the operatives should be willing to 
give them a fair trial. Up to now it has been 
too often the case that such improvements are 
either resented or misused by the very people 
for whose benefit they have been previously 
designed. 

Plumbism among Potteky Workers. 

Having considered as fully as possible 
within the time at our disposal the questions 
^of mineral dust pure and simple, we must now 
turn to the vexed question^ arising from the 
use of lead compounds in English pottery 


glares. Everyone^lHS^ is aware of the great 
public outcry that.carose some years ago on 
the question of plumbism among pottery 
workers. Many well-meaning and philan¬ 
thropic people, unable or unwilling to under¬ 
stand the difficult technical processes involved 
in glazing pottery, advocated the entire 
abolition of lead in glazes or colours, and 
even went so far as to say that English 
pottery manufacturers, as a body, were 
callously indifferent to the well-being of their 
workpeople, and only used lead on account of 
its cheapness. Such ideas are radically 
erroneous and unfair. Leaving aside for a 
moment the question as to whether lead com¬ 
pounds are necessary to the English potter, as 
he contends, let us endeavour to get a fair 
idea as to what plumbism among pottery 
workers means both qualitatively and quanti- 
tatiVdy. 

A great deal of misconception is prevalent 
as to what is implied by an attack of 
plumbism or lead poisoning. The very use 
of the word ‘‘poisoning*’ conveys to most of 
us an idea of something fatal; yet it is only a 
small proportion of the plumbic cases among 
pottery workers that have fatal or even serious 
consequences. Dr. Oliver, in the preceding 
lecture of this series, described the medical 
aspects of the disease, and stated clearly the 
difference between mild and severe cases. In 
certain industries the proportion of severe 
cases is large, but among pottery w^orkers the 
reverse is true. In the opinion of those 
medical men most conversant with the ail¬ 
ments of pottery workers, from the late Dr. 
Arlidge to the present certifying surgeons in 
the Potteries, the great majority of the cases 
arising in this industry are mild in type and 
are readily curable by suitable treatment. 

Colic, constipation, abdominal pains, and 
anaemia are the symptoms in more that 50 per 
cent, of these cases, and if taken in time, as 
such cases now are under the system of 
monthly medical examination of lead workers, 
restoration to health is generally complete in 
one or two months at the outside. A further 
group of cases, at least 30 per cent, of 
the whole,, though presenting more severe 
symptoms, are still responsive to treatment 
and can also be cured, though the health may 
not always be completely re-established. The 
smallest proportion of cases, under 20 per 
cent, of the whole, are those where the ab¬ 
sorption of lead has produced serious disturb¬ 
ance of the nervous system, and these grave 
attacks may result in blindness, paralysis, or 
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untimely death. This condition of affairs, 
though serious enough, bears no resemblance 
to the l,urid pictures that have been drawn of 
the state of affairs in the Potteries, and we 
now have to consider what reasoned steps 
have been taken, or can be taken, to deal with 
it in such a way as to effectually remove even 
this danger from our workers. 

Turning, now, to the quantitative aspect of 
the question, I have already mentioned that of 
the 73,000 workers employed in the whole 
industry in Great Britain, only some 6,700 are 
employed in processes where they run any risk 
of plumbism by reason of their avocation. 
These workers follow many different occupa¬ 
tions, as dippers, ware-cleaners, glost-placers, 
majolica painters, ground-layers, &c.—work¬ 
ing either on earthenware, china, tiles, elec¬ 
trical fittings, teapots, or some other species 
of pottery. The exact nature of the employ¬ 
ment and the amount of risk run vary according 
to the special calling and to the kind of pottery 
made. Some glazes contain more lead than 
others ; some kinds of ware need to be 
handled in a way that may either diminish 
or accentuate the risk ; so that the problem of 
finding an efficient remedy is never a simple 
one. I will now, by a series of tabular state¬ 
ments, show what has taken place with regard 
to plumbism in the whole industry as a result 
of the special attention paid to it during the 
last twelve years or so. First we will put, side 
by side, all the reported cases ; and precau¬ 
tions are taken by the Home Office that every 
case, however slight, shall be reported* :— 

Table I. —Total Number of Cases of 
Plumbism in Potieries. 

Numbers employed in dangerous processes— 

1506. 1900. 1896 

Males. 4>394 •. 4^224 ., 4,200 

Females. 2,300 .. 2,148 .. 2,040 

Number of cases— 

Males. 47 95 186 

f'emales. 60 .. 105 .. 236 

Percentage of persons attacked— 

Males. i*i .. 2*2 .. 5*2 

Females. 2*6 .. 4*9 .. 13*1 

It is apparent from Table I. that while the 
number of lead workers employed in the 
scheduled occupations has risen from 6,240 in 

* The statement Is often made by irresponsible people that 
( ’tAl the cases are not reported, and that the o^cial returns are 
-fallacious I can find nothing to support such a view, and if 
one or two cases a year were omitted accidentally they are 
than counterbalanced by reported cases where the 
plil^ism is very doubtful. 


^ 1896, to 6,694 in 1906, the number of cases re¬ 
ported has fallen from 422 to 107 in the same 
period. I have taken the figures for the year 
1896, 1900, and 1906, for the following reasons * 
The first complete returns were made in 1896; 
in 1900 we had the first effects of the improve¬ 
ment due to the Special Rules of 1898 ; and 
1906 is the last year for which we have the 
complete returns. To show that 1906 is ndt 
an unfair year for this purpose, I now tabulate 
all the cases in the five years, 1902-1906 in¬ 
clusive : — 

Table II.—Cases in the Five Years, 
1902-1906. 

Number of ca&es— 

190U. 1905. 1904. 1903. 1502. 

Males .... 47 .. 36 .. 39 .. 43 .. 40 

Females .. 60 .. 48 .. 67 .. 54 .. 47 

Total number. 107 .. 84 .. 106 .. 97 .. 87 

Percentage ratio-— 

Males _ i*[ ., 0*8 .. 0*9 .. i‘o .. 0*9 

Females .. 2*6 .. 21.. 2*9 .. 2-3 . 2*2 

Total. 1-6 .. 13 .. 1*6 .. 1*5 .. i‘4 

Mean of the Five Years, 

Number of cases, 92 *2. Percentage of cases, 1*5. 

A first glance at these figures might lead 
one to assume that there had been no im¬ 
provement since 1902 ; but before adopting 
that conclusion I must remind you that com¬ 
pensation for plumbism has been paid to 
pottery workers since 1902 under the award 
of Lord James of Hereford ; and my only 
astonishment is that the number of reported 
cases has not shown a great increase in con¬ 
sequence, for plumbism, at all events in its 
earlier and simpler stages, presents no 
objective symptoms, and it is very difficult for 
a medical man to exclude lead as the source 
of anaemia, colic, abdominal pains, drc., when 
they are found in persons working with sub¬ 
stances containing lead. 

It is necessary to point out with regard to 
plumbism that, just as we found with the 
dangers arising from mineral dusts, the risk 
IS very unevenly distributed among the different 
groups of workers. Fortunately it is this un¬ 
even distribution of the risks that has given 
us the clue as to where the danger really 
resides, and shows us what we must avoid if 
plumbism is to be effectually stamped out. I 
feel strongly that we potters may reasonably 
complain that medical men, interested in the 
question of plumbism, were a very long time 
in making up their minds as to the actual 
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modus operandi by which the lead enters the 
human system to do its mischievous work. In 
1892, when the subject was first inquired into 
by a Home Office committee, we were told 
that lead was absorbed through the skin. If 
such were the case there can be no doubt that 
nothing short of the discontinuance of the use 
•of lead compounds would ever stamp out 
plumbism among pottery workers. We know, 
however, that whatever may be the case in 
‘Other trades, the compounds of lead used in 
potteries are not absorbed by the skin, and 
that we must now concentrate our attention on 
what may pass into the body by way of the 
nostrils or the mouth. I do not hesitate to 
say that this idea of skin absorption, which 
has I believe been finally abandoned by all 
the best authorities, delayed the settlement of 
the question, by diverting attention from the 
ireally vital point, viz., that if you can prevent 
the workers taking in, at the nose or mouth, 
•dust containing lead compounds, you can 
practically abolish the source of plumbism. 

Let us now look into the distribution of 
attacks of plumbism, from the mildest to the 
most severe, among all the different groups of 
workers in the processes scheduh'd as danger¬ 
ous. First, I w'ill give the figures relating to 
the important branches of employment known 
as dipping and ware-cleaning.’^ The 
dipping of pottery, in English practice, means 
the coating of the ware after its first firing with 
ajskin of the gdaze-material. This is effected 
by plunging the article, which is more or less 
porous at this stage, into a fluid bath of the 
glazing material held in suspension in water. 
In dipping small articles only the hand, 
or even the tips of the fingers, need be 
inserted in this fluid ; but, with larger pieces, 
the whole forearm or more may have to be 
repeatedly immersed. If the lead compounds 
used in glazes entered the system by absorp¬ 
tion through the skin then no calling could be 
so dangerous as that of a dipper, but the 
tables show that the dipper’s risk is less and 
not greater than that of some other callings. 

Table III.—Dippers. 

Numbers employed— 


Males . 

I0c6. 

781 .. 

XQOO. 

754 •• 

1906. 

722 

Females. 

132 •• 

103 •• 

90 

Total 

913 

852 

812 

Attack late (per cent.)— 
Males .. 

2*9 •• 

4-8 

8*2 

Females. 

3-8 

4'9 .• 

8*6 


When the articles have been dipped the 
glaze coating is never perfectly even, and, 
according to the kind of ware, a certain amount 
of smoothing, trimming or levelling of the glaze- 
coat must be done. In certain kinds of pottery 
this ** ware-cleaning ” is either unnecessary 
or is so slight that it can be done at once 
before the glaze is dry, in which case the ware¬ 
cleaning is not a risky operation. Here, for 
instance, is a finished Rockingham teapot, 
and another one with its coating of glaze 
just ready for firing—you see how the glaze is 
welted and uneven, but no ware-cleaning is 
necessary because the glaze is so fusible that 
all these inequalities will disappear in the 
firing ; and because there is no ware-cleaning 
and therefore no glaze dust created in this 
branch of the industry it is found that even 
with glazes exceedingly rich in lead the attack 
rate is infinitesimal. With china-ware, or the 
vitreous pottery of which electrical fittings are 
made, the case is very different. The glazes 
used in these cases contain much less lead, 
and are consequently not so fluid when they 
are fired, whilst exceptionally perfect finish is 
demanded. A very considerable amount of 
ware-cleaning is therefore necessary, and the 
risk is correspondingly increased, because 
glaze cannot be cleaned or trimmed without 
the creation of dust when once it has been 
dried. Here before you is a large collection 
of pieces of various kinds, some just as they 
have been dipped, others after they have been 
trimmed. Consider for a moment this group 
of small articles, comprising parts of elec¬ 
trical switches, fuses, colour pans, &:c., and 
you can see at a glance what an amount 
of cleaning is necessary to render the glaze- 
coat sufficiently uniform. The holes in 
these plugs and switche sa»*e blocked with 
glaze, and must be pierced with an iron 
tool, so that, after firing, the hole is ready 
to receive a metal screw. These little colour 
pans need a very thin and even coat of 
glaze, and the rough welts must be rubbed 
down on a damp flannel before they are fit to 
be fired. So, too, with china teacups, plates, 
teapots, (Jtc., a considerable amount of ware¬ 
cleaning is unavoidable. Except in those 
cases where the cleaning can be finished 
before the glaze has dried, it is obvious that 
ware-cleaning creates dust— and it is this dust, 
small in amount and dangerous only because 
it contains lead compounds, which causes all 
the mischief. In any case, ware cleaning is a 
more dangerous occupation than dipping, as 
the figures show. 
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Table IV.—Bippf.rs Assistants and Ware- 
cleaners. 


' 

1906. 

X900. 

1896. 

M. F. 

M. 

F. 

M. F. 

Numbers employed— 





Dippers assistants 

454 387 

482 

365 

S76 187 

Ware cleaners .... 

101 404 

100 

461 

130 516 

Total . 

555 791 

S8. 

826 

706 703 

Attack rate (per cent.) 





Dippers assistants .. 

0*9 4*9 

1*9 

6*0 

3-6 IS-' 

Ware cleaners .... 

10 4*1 

6*0 

9*5 

? 12- 


Another large and important group of oper¬ 
atives is that known as ** glost-placers.^^ These 
are the men and youths who place the ware, 
after it has been coated with glaze and trimmed, 
in the saggers or oth«»r receptacles where the 
pieces are again fired in order to melt the glaze 
so as to produce the brilliant glossy surface wc 
are all so familiar with. 

Table V. gives us the information concerning 
this group. 

Table V.— Glost-placers. 

Numbers employed in 1906—Males 2,344 J females 97. 
Attack rate (per cent):— 

Males. Females. 

1906 .. .. 0*6 ., 1*0 = lease. 

igoo .. i*() .. .. 1*4 = lease.* 

1890 ., ,, 2'9 .. ., 2’0 = lease.* 

It is very satisfactory to see that in this large 
group of workers the percentage of cases rela¬ 
tive to the numbers employed fell from 2*9 to 
0‘6, or from 29 cases in 1,000 workers to 
6 cases among 1,000 workers. Speaking from 
tny experience as a manufacturer, I say em¬ 
phatically that where a man is a glost-placer 
pure and simple, and not a ware-cleaner as 
well, he ought never to suffer from plumbism 
at all. If he does suffer, it is entirely the 
result of his own carelessness in putting his 
pipe or food to his mouth while his hands are 
covered with the glaze rubbed off in handling 
the ware. 

We have now dealt with the occupations of 
over 4,700 out of a total of 6,700 workers. 
The remaining' 2,000 or so are occupied in 
a variety of callings, which may be classified 
as follows:— 

* In these two years the number of females employed were 
. 3toj, arid $0 respectively. 


Table VI.—Miscellaneous Occupations. 



Numbers 

Employ’d 

Attack Rate (per cent.) 
1906. j 1900. 1896. 


M. ! F. 

M.! F J M. F. 1 M. 

F, 

Majolica painters . 

30 1 557 

*“ ! *'3 1 — 161 — 

1 1 

12*8 

, 

Ground layers 

49 1 200 

— i x’o j x *7 2*0 1 x3’o 

13-0 

Colour dusters 

9 1 150 

— 1 — ' — 4*x I 62-5 

fo*8 

Enamel, colour^ 1 

36 2x5 

— 1 3*3 3*6 t‘s iNotknown 

& glaze blowers f 

1 

1 



Sundry occupations 

2x4 1 97 

— — 1-7 X5*x j 23*2 
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Here, again, we have the same gratifying 
steady diminution in the number of cases 
occurring in all these varied branches of the 
industry; but the figures show besides, to 
anyone familiar with what has been done by 
Home Office regulation and by the initiative of 
manufacturers, how the introduction of fans 
for dealing with dust, the greater care and 
cleanliness imposed on all operatives, and the 
influence of the monthly medical examination 
of lead workers, have been entirely justified, 
and should be strengthened or carried further 
where occasion requires. Gathering together 
all the information that is to be derived from 
the official figures, the fact is clearly estab¬ 
lished that the risks are greatest in those 
processes w^here lead dust is created, and that 
in these callings, where fans have been applied 
to remove the dust, the danger has well-nigh 
disappeared, and will entirely do so wfith a 
better understanding, by all concerned, of the 
exact source of the danger. 

The first care of all lead workers, and of the 
employers and managers responsible for them, 
should be that splashing of glaze about in any 
way so that it can form dry patches on floors, 
walls or benches, must be carefully avoided; 
for these dry patches may be trodden or brushed 
into dust, which becomes diffused in the air of 
the work-room, and so passed into the nose or 
mouth, to be eventually swallowed. In all 
dipping-houses, placing-shops, and similar 
rooms, the floors should be tiled or concreted, 
so that they can be washed down and not 
swept; all work-boards and benches should be 
wiped down with a sponge or wet cloth in the 
same way; everything done, in a word, to 
avoid the creation of dust. Workers whose 
haads l>ecome dpsty or wet with glaze should 
rigaroualy observe, the reguiatiqas .^hkh forbid 
smoking or partaking of* food or drink with 
unwashed hands, as contravention of this rule 
seems^to be the only reason why plumbism has 
not already been .wiped out in those callings 
where.no dust .need be.created./ It is an 
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unpleasant duty to bring a charge of careless¬ 
ness in these respects against the workpeople, 
but every manufacturer knows how difficult it 
is to prevail on his people to observe even 
these simple precautions; and the factory 
inspectors and certifying surgeons have fre¬ 
quently drawn attention, in their official reports, 
to the difficulty of getting the workpeople to 
obey precautions devised for their own protec¬ 
tion. Another point, frequently reiterated by 
Dr. Oliver in his writings, which cannot be 


tively small, and yet it is necessary to secure 
its complete exhaustion from the work-room. 
The actual devices used must, of course, vary 
with the particular conditions that have to be 
met—the arrangements suitable in the ware 
cleaning, say of earthenware dinner plates, 
where everything has to be done with great 
rapidity, and the cleaning of china plates or 
electrical fittings, where the greatest care is 
necessar}^ will illustrate this. 

I will throw on the screen arrangements in 


Fig. 10. 



Corner of a Ware-cleaning Room. (Johnson Brothers, Hanley.) 


too strongly urged on lead workers, is that for 
them alcohol should be looked upon as a 
poison. 

We must now consider what can be done to 
further improve the conditions in those opera¬ 
tions such as ware cleaning, colour dusting, 
and colour and glaze blowing, where lead dusts 
necessarily arise as a part of the process. The 
problems are really the same as those already 
met with in dealing with clay dust, but the 
application has to be varied because the 
amount of dust made in ware cleaning is rela- 


use at some of the largest earthenware works, 
viz., at some of the works of Johnson Brothers, 
Hanley; Grindley and Co., Tunstall; and 
Doulton’s, Burslem. In these cases the 
ware as it is dipped is placed on the shelves 
of a machine called a ** mangle,” and it is 
then passed automatically through a drying 
chamber, so that by the time it reaches the 
women ware-cleaners it is dry enough to be 
trimmed and smoothed. This cleaning takes 
place over a water-trough, so that an’^ particles 
of glaze of sensible size fall into the water 
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and are safely retained there, while, behind 
the water-trough, there are large openings 
into the fan ducts connected with a fan 
powerful enough to draw away all the fine 
dust. (See Fig. 10.) 

The arrangements for the ware-cleaning of 
small articles, which need a great deal of 
care and handling, are necessarily different. 
The ware-cleaning rooms of Taylor, Tunnicliffe 
and Co., of Hanley, are the best of the kind 
that I know, and by the kindness of Mr. 
Taylor I am able to illustrate them fully. The 


processes like ground-laying, colour-dusting, 
glaze, or colour-blowing, &c., where the lead 
compounds are used in the form of dust or 
spray. In aerographing and colour-blowing, 
where the colour or glaze is blown on to the 
ware by compressed air, there is an actual re¬ 
bound of particles toward the worker, and I am 
convinced that in many new installations this 
has not been sufficiently guarded against. 
Either a hanging glass screen should be inter¬ 
posed between the worker and the work, or the 
fan should be of such a character as to be 


Fig. II. 



Ware-cleaning Room. (TayloZi Tuuniclhfe and Co., Hanley.) 


women workers sit around the room at con¬ 
venient distances, each one before a large 
photographic dish, shaped in front so as to fit 
to the body of the worker. This dish contains 
water, and all the larger particles of glaze fall 
into it and are retained. Immediately behind 
and^above the dish is an opening into a large 
fan duct, so that the fine dust is also carried 
away ; and the room is always kept in a con¬ 
dition of great cleanliness. (See Figs, ii 
and 12.) 

It is absolutely necessary that the fans in¬ 
tended to deal with lead dust shall be large 
enough to create currents of air in excess of 
any apparent need, for glaze dust does not 
arise in such quantities as to be dangerous as 
dust ^er se, the danger comes from its toxic 
character. This is particularly true in those 


4ble to deal with the large volumes of air 
forced in the openings by the blowing 
apparatus. 

I have trespassed on your •time to an in¬ 
ordinate degree, so that I cannot enter into 
further details to-night—^yet, you will natur¬ 
ally expect me to say something as to the 
alternative method that has been advocated 
by those outside the industry, as a means of 
ridding the Potteries of the risks of plumbism. 
1 ipean the extreme plan of abolishing the use 
of lead in glazes. Could that be done, the 
difficulty would disappear, but in the light of 
our knowledge, any such method is impossible, 
^ere are many forms of pottery, such as salt- 
glazed stonewares and hard-paste porcelain, 
which can be glazed without lead compounds. 
S2|.lt-glazed stonewares are largely made in 
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England, but hard-paste porcelain has never 
been successfully made here. The great bulk 
of our English products—earthenware, English 
china, tiles, electrical fittings, ike .—can only 
be satisfactorily glazed with glazes containing 
lead ; and this is the experience of the potters 
of all the countries, either in Europe or 
America, where similar wares are manufac¬ 
tured. I must say, with the fullest sense of 
the responsibility of such a statement, that to 
talk of the possibility of using leadless glazes 
on the great bulk of the pottery made in this 
country, is simply to cherish a delusion. 

Fig. 12. 



Sectional Drawing 01^ Arrangements in 
Room shown in Fig. ii. 


From every point of view it seems to me a 
retrograde step in these days of advancing 
knowledge to propose that our manufacturers 
should be prohibited from using the most 
suitable substance ever discovered for making 
the glazes they require, because there is 
danger to the health if the substance is care¬ 
lessly or ignorantly used. The whole trend of 
the scientific conduct of the world’s new in¬ 
dustries, is to bring into use compounds of 
every kind, some of them highly explosive 
or poisonous; yet everyone, in such cases, 
recognises that the substances must be used 
—always under proper conditions This is 
the sound course to follow with our old industry 
also; everyone in it from the top to the bottom 
must be educated in the proper method of 
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handling these substances, and manufacturers 
and workpeople alike must see that the work¬ 
ing conditions are all that can be desired. I 
have shown conclusively how much has been 
done already—and in a comparatively short 
time. We now recognise clearly that in the 
use of lead as much as in the use of clay or 
flint, ** Dust ” is the enemy ; and I am full of 
hope that we are within measurable distance 
of the time when the health risks of the pottery 
worker will be no greater than in any ordinary 
occupation. 


SIXTEENTH ORDINARY MEETING. 

Wednesday, March 25th, 1908; Sir 

William Emer.son, Past President R.I.B.A., 
in the chair. 

The following candidates were proposed for 
election as members of the Society :— 

Agbebi, Rev. Mojola, D.D., Lagos, West Africa. 
Allen, Henry Edward, Assoc.I.M.M., Ashanti Gold- 
fiehls Corporation, Limited, Obuasi, Gold Coast 
Colony, West Africa. 

Belknap, Henry W., 31, Warren-street, Salem, 
Massachusetts, U.S.A. 

Bird, Mrs. Charles Sumner, Endean, East Walpole, 
Massachusetts, U.S.A. 

Carder, Frederick, Steuben Glass Works, Corning, 
New York State, U.S.A. 

Esch, Vincent J., Architect’s Office, Bengal-Nagpur 
Railway, ii, Garden Reach, Calcutta, India. 
Gupta, K. G., 57, Tregunter-road, South Kensington, 
S.W. 

Kilmoicy, K. P., Earl of, 5, Aldford-street, Mayfair, 
W. 

Lai, Rai Brij Jiehari, B.A., LL.B., Moradabad, 
United Provinces, India 

Power, William Mailes, Victoria Gallery, 123, 
Victoiia-street, S.W. 

Richards, Charles Henry, Garforth, Melrose-road, 
West-hill, S.W., and The Ciotons, Coromandel 
P.O., South India. 

Williams, John T., Brockhampton, Bromlej-common, 
Kent. 

The following candidates were balloted for 
and duly elected members of the Society:— 

de Griicby, Charles, Healhfield • lodge, Wands¬ 
worth-common, S.W. 

Fighiera, Felix, 3A, Coleman-street, E.C. 

Hill, Claude Hamilton Archer, C.I.E., The Resi¬ 
dency, Udaipur, India. 

Jones, Miss Constance F'lood, 100, Gros%’enor-road, 
S.W. 

Leechman, George Baiclay, 50, Camnden-house- 
court, Kens nglon, W. 
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Lucas, T. Mackworth, F.S.S., 56, Moorgate-street, 
E.C., and Norton Lee, 169, East Dulwich-grove, 
S.E, 

Ifahmudabad, The Hon. Raja of (Ali Muhammad 
Khan), Mahmudabad District Sitapur, Oudh, India. 
Pullen-Burry, Miss Bessie, 24, Prince’s-square, Ken¬ 
sington-gardens, W. 

Smith, Cyril, M.Inst.C.E., care of Herbert Allen, 31, 
Budge-row, E.C. 

Tallberg, Professor Axel, A.R.E., Royal Academy 
of Arts, Stockholm, Sweden. 

The paper read was— 

RECENT IMPROVEMENTS IN 
DECORATORS’ MATERIALS. 

By Arthur Seymour Jennings. 

Many improvements have been made in the 
materials and plant used by house painters 
and decorators during the last decade. My 
object to-night is to draw attention to some 
of the more important of the^e. 

Paints. 

Probably everyone here to-night is more or 
less interested in paint. Architects, engineers, 
and property owners are alike interested in the 
study of paints, not necessarily from a decora¬ 
tive point of view, but because of their value as 
preservatives of the wood, iron, stone, or other 
surface to which they are applied. Paint has 
been likened to insurance in the sense that the 
cost is a tax on property; but it is a very 
necessary one when the preservation of that 
property is taken into consideration. 

Perhaps the most important development of 
comparatively recent date is the increase in the 
use of various white pigments other than pure 
white lead. For very many years white lead 
has held the premier position in the minds of 
the public as the base of all good paint, but 
investigations continued during the last ten 
years or more have shown conclusively that 
while white lead possesses excellent qualities 
in some respects, it is woefully deficient in 
others. It is not my desire to attack white 
lead, but to point out that its shortcomings 
may to a great extent be overcome by mixing 
it with other pigments. White lead possesses 
the advantage of having great ** body ” or 
opacity when ground in oil to form a paint, 
and this is an important quality, because 
when a paint is deficient in body an additional 
coat may be necessary in order to hide com¬ 
pletely the surface to which it is applied. White 
lead work;? easily under the brush, forming 


when ground with oil something of the nature 
of a lead soap. On the other hand, it is 
poisonous and very susceptible to the action of 
sulphuretted gases as well as to the damaging 
effects of sea air. As sulphur is present in 
the atmosphere of all large towns it will be 
seen that white lead is by no means the ideal 
pigment that it is generally supposed to be. 
We may now consider what pigment can be 
recommended for use, either wholly or partially 
in place of white lead. Certainly the most 
important is zinc oxide, or as it is frequently 
called zinc white. This beautifully white 
pigment is used to a very large extent on 
the Continent and in America, and is rapidly 
increasing in popularity in this country. It 
is quite innocuous, the particles of which 
it is composed are very fine — a point of 
importance, to which I shall presently draw 
attention—it is not visibly affected by sul¬ 
phurous fumes, and it may, unlike white lead, 
be mixed with any other pigment, or colour 
containing sulphur, without affecting them, or 
itself being affected. When ground in oil it 
forms a paint which, if properly applied, has 
been proved to be exceedingly durable, especi¬ 
ally in those situations, such as the seashore 
and in smoky towns, which are so destructive 
to lead paints. For a surface that is to be 
finished white, it may be looked upon as the 
best pigment at the command of the decorator. 
In coloured paints it may be used as a base, 
as its durability is then equally of advantage, 
particularly so as the purity of the tints will be 
maintained better that when lead is used. The 
best grades of zinc oxide are quite white, 
while the lead is compara’tively yellow. 

The objections often urged against zinc 
oxide are that it is more costly than lead, 
that it is liable to crack, and that it is defi¬ 
cient in body. As to the cost, it certainly 
costs a few shillings per hundredweight more 
than lead, that is to say it is dearer, weight 
for weight, but when it is made into paint 
in a condition ready to be applied to the work 
by means of an ordinary painters’ brush, 
it spreads very much further, or in other 
words it covers, weight for weight, a much 
greater surface. This is due to the fact that 
it is much lighter, and that it requires a much 
greater proportion of linseed oil than white 
lead will take, and also because of the relative^ 
fineness of its particles. Mr. J. Cruickshank 
Smith, in a paper read before the Institute of 
British Decorators, gave the covering capacity 
of I cwt. of white lead when mixed to a*proper 
consistency for application at 800 square yards, 
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and of zinc oxide at 1,400 square yards. The 
same quantity of red lead he estimated would 
cover 600 square yards, and of iron oxide 1,100 
square yards. 

No doubt the use of zinc oxide would have 
even greater progress towards popularity in 
this country if painters knew better how to mix 
and apply it; and this brings me to a con¬ 
sideration of both of the objections urged 
against it, as already mentioned. If zinc is 
mixed in the same manner as lead it certainly 
will not show up to the same advantage. The 
custom of course is to add a fairly large pro¬ 
portion of paste or “patent driers “ to the 
stiffly-ground lead and then to thin by adding 
linseed oil and turpentine, the latter perhaps 
somewhat liberally. This is emphatically not 
the way to mix zinc ready for application. 
Paste driers should not be used at all and 
turpentine very sparingly. If the work 
is to be finished white, refined pale boiled 
linseed oil should be used and then no 
driers will be necessary excepting in damp 
weather when a little zinc driers, usually con¬ 
sisting of borate of manganese, may be em¬ 
ployed. The cracking of a film of zinc oxide 
paint which sometimes takes place has been 
shown by an eminent authority—Maximilian 
Toch of New York—to be due to the resin 
contained in ordinary turpentine ; hence the 
sparing use of it which I have recommended. 
Toch suggests that white petroleum spirit 
which is rapidly coming into favour in place 
of turpentine, as I shall presently show, might 
be advantageously used in place of American 
turpentine in all paint made from pure zinc 
oxide. 

Before leaving zinc oxide 1 should like to 
say a word concerning its “ body.’* This, of 
course, refers to the actual opacity of a pig*- 
ment when made into a paint, and varies 
largely in different pigments and according 
to the vehicle with which it is mixed. Thus 
chalk or whiting, when mixed with water, has 
an excellent body, and a single coat of dis¬ 
temper—w'hich is, of course, mostly chalk— 
thoroughly covers and hides the surface to 
which it is applied. But if the whiting is 
ground in oil it is found to possess very little 
body indeed. 

Both white lead and zinc oxide have very 
good body both in oil and water; hence, 
we have the artists’ flake white and Chinese 
white. The question is as to how zinc can 
compare with lead when used in ordinary 
painting work. I have carefully made some 
experiments and can substantiate some state¬ 


ments made by Mr. Cruickshank Smith on 
this part of the subject. Mr. Smith found 
that a single coat of lead and zinc, painted 
out side by side on a board which had been 
painted with a broad line of black from end 
to end, proved that the lead had decidedly 
the best body. On the first coat, that is to 
say, the black band was not so much obscured 
in the case of the zinc as it w'as in that part 
of the board painted with lead. On the 
second coat there was very little to choose 
between the two, but possibly a little advantage 
in favour of the lead. In the third coat, how¬ 
ever, the two were to all intents and purposes 
equal, and if there was a difference it was 
certainly in favour of the zinc. As most new' 
woodwork receives at least three coats it w'ill 
be seen that the relative deficiency of a single 
coat is not of much importance. The ad¬ 
vantage of zinc oxide from a hygienic point 
of view—it being non-poisonous—is of course 
considerable. 

Before passing to a consideration of mixed 
paints, I desire to draw attention to some other 
pigments which merit attention. We can pass 
over the earth colours, such as the ochres, 
siennas, Vandyke brown, Indian and Venetian 
red, &c., because their properties and values 
are generally w'ell understood, and they do not 
properly come within the scope of my paper. 

Lithopone, how'ever, is a white pigment 
w'hich is worthy of special mention. Al¬ 
though not a recent invention it has increased 
in use enormously in recent years—indeed, the 
demand for it during the past tw’elve months 
has exceeded the supply. The group of pig¬ 
ments of which lithoponc is a type, w'ere in¬ 
vented by J. B. Orr, in 18I0, and were sold 
under various names, such as Orr’s White, 
Charlton White, and various other arbitrary 
terms. Lithopone is the spelling usually 
adopted in this country, for that which 
comes from abroad, notabl} ‘from Germany. 
In its earlier stages, there was some lack 
of uniformity in the production of this pig¬ 
ment, which led to unfortunate results, and 
for at least ten years past, and probably a 
much longer period, this want of uniformity 
has been wholly corrected. Lithopone—I give 
the generic term for obvious reasons—is a 
splendid example of a pigment which opens 
one’s eyes to the value of pigments, other than 
white lead. It consists of 25 to 33 per cent, of 
zinc sulphide and 75 to 66 per cent, of barium 
sulphate, commonly known as barytes, a 
mineral which is, and has always b^en, 
largely used as an adulterant of white lead. 
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But the sulphate of barium contained in litho- 
pone is in no sense an adulterant, as it forms 
part of ,the pigment itself. Another authority 
says:—** We have here an excellent example of 
a pigment containing 70 per cent, barium 
sulphate which may be regarded as perfectly 
pure and normal, and yet twenty-five years ago 
any pigment containing far less barium sul¬ 
phate than lithopone, would have been regarded 
as adulterated. No man can reasonably state 
that barium sulphate is an adulterant to litho¬ 
pone, for the obvious reason that it is a con¬ 
stituent part of the pigment.’' It is also very 
important to note that artificial sulphate of 
barium is a very different body from natural 
barytes although chemically they are the same. 
The latter has very little body, the former con¬ 
siderable. 

Lithopone has excellent body and is very 
largely used for interior decorations. It is 
also used in the cheaper grade of enamel 
paints. It possesses a peculiar property of 
absorbing light and giving it out again. If 
mixed with linseed oil or varnish and exposed 
to the sunlight it turns grey, but when placed 
in the dark it returns to its normal white colour. 
This class of paints cannot be used in con¬ 
junction with lead paints, as the sulphur con¬ 
tained in the sulphide of zinc is likely to cause 
a change of colour. A case in point recently 
came to my notice in which a decorator gave 
a ceiling two coats of white lead paint mixed 
without adding oil, so as to dry flat. 
Upon this was applied a coat of a well-known 
white washable distemper, which is composed 
largely of lithopone, with the result that in a 
few weeks the white was much discoloured, no 
doubt due to the lead of the undercoats being 
antagonistic to the sulphur in the distemper. 

Graphite is another pigment which is 
being used to a considerable extent in this 
country for the protection of iron. Graphite is 
not used alone, as it would produce too thin a 
film to give good protection, but when mixed 
with silica very good results are obtained. 
Graphite paints when dry give a very smooth 
and slippery surface just as w’ould be expected 
from a material which is essentially the same 
as the ordinary so-called blacklead used for 
polishing stoves and in lead pencils. It is, 
however, different in physical structure. This 
slippery surface is somewhat disadvantageous 
when repainting, but it is probably due to it 
that the graphite paint lasts so long. It is well 
understood that all paint exposed to the ele¬ 
ments are caused to decay largely by the 
' agency of water. The rain gathering upon 


the surface carries with it acids, sulphur, <Scc., 
and these attack the paint. In the case, how¬ 
ever, of graphite, the water is not retained, 
and even when applied to a surface in a hori¬ 
zontal position it will be found that the water 
will gather up in drops as though upon an oily 
surface. 

In America, where flat roofs are so largely 
used, it is important to keep the tin protected 
by good paint, and graphite is used to a con¬ 
siderable extent for the purpose. Many 
painters have told me that the only objection 
they have to it is that it lasts too long. 

Fast Reds .—I think I ought to say a word 
about the bright red pigments known as “ fast 
reds ” which are rapidly taking the place of 
quicksilver vermilion which, of course, is 
sulphide of mercury. Most of these are made 
from what are known as Para-nitraniline lake. 
These are precipitated on to a base but they 
cannot be mixed with white lead. The colour 
is very strong and as permanent as vermilion 
or even more so, and they are much cheaper. 
They are made in several different-shades suit¬ 
able for different purposes, and it appears 
likely that mercury vermilions will soon be 
driven from the market by them. 

One of the fast reds on the market which is 
very popular and is largely used by post offices 
and railway companies for their signals, differs 
somewhat from those described above. It 
possesses the advantage of being pei*manent 
and very cheap as compared with vermilion. 
It is to be presumed that the agencies which 
adversely affect vermilion and its substitutes 
are acids, alkalies and sulphur. I am showing 
here examples of ordinary vermilionette in a 
solution of caustic potash and in alcohol. I 
am also showing the fast red to which I have 
referred to, in the same liquids, and it will be 
observed that while the ordinary vermilionette 
is practically destroyed by the alkali and the 
methylated spirit, the other is practically 
unaffected. 

Greens .—In passing it may be mentioned 
too that very considerable improvements have 
of late been made in the manufacture of greens 
used by house decorators. Brunswick green, 
which has been so largely used, possesses the 
disadvantage that it quickly fades, but the 
series of greens are practically free from this 
defect and are moreover made in many pleas¬ 
ing and useful shades. 

A large number of new processes for making 
white lead have been patented from time to 
time, but very few have proved to be com¬ 
mercial successes, and white lead made by 
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the old Dutch or stack process continues to 
be the best article of its kind. There is, how¬ 
ever, one exception, which is, the Brimsdown 
lead, which was invented by Professor Bischof, 
and was fully described by Professor Sir 
William Ramsey at the Sixth International 
Congress of Applied Chemistry. This white 
lead is made by converting the metal lead into 
litharge (oxide of lead) by the usual plan of 
heating in an oxidising atmosphere. The 
litharge is then ground in a dust-proof mill 
and is next converted into a sub-oxide of 
lead, by heating it to a high temperature 
in a current of water-gas from which all 
deleterious sulphur compounds have been 
removed. The ground litharge is carried 
continuously by dust-proof elevators and con¬ 
veyors to the top of the “ reducers ” and the 
sub-oxide escapes below. When a sufficient 
quantity of sub-oxide has collected, it is 
transferred to a mixing mill where it is 
moistened with water and continuously stirred 
until oxidation and hydration have taken 
place. This hydrated oxide is charged 
into a vessel containing a weak solution 
of lead acetate, and is there converted into 
basic lead carbonate, or white lead, by 
agitation with carbonic acid gas. The 
Brimsdown lead possesses a better body 
than even “stack” made white lead. It s 
also much finer and usually whiter. The whole 
process only takes forty-eight hours, while 
the w’hole Dutch process takes three to foui 
months. An advantage in the manufacture 
is that, the process being a w'et one, the risk 
of poisoning of those engaged in it, is reduced 
to a minimum. 

Ready-mixeo Pain i s. 

Having considered some of the principal 
pigments which have come to the front in 
recent years, I desire now to say something con¬ 
cerning the ready-mixed paints which are gain¬ 
ing rapidly in favour. Until a few years ago 
nearly all the paints on the market sold mixed 
and ready for use were either of a very poor 
^quality, intended only for the use of amateurs, 
or were certain special paints brought out for 
special use. Twenty-five years ago in America 
very few mixed paints were sold. To-day it 
is estimated that the annual production there 
is no less than 70,000,000 gallons per annum. 

Of course, a good deal is to be said in 
favour of mixed paints and a good deal 
against them. I am speaking now of those 
mixed paints which are made from the best 
materials and are intended for the use of 


decorators and painters who do really good 
work. The advantages of such paints are, 
stated briefly, the saving of labour in mixing 
and the decreased cost. When one considers 
how a painter mixes his batch of paint 
under all ordinary circumstances, it must be 
acknowledged that the method is very primi¬ 
tive. The lead ground to a stiff paste in 
oil is broken up by means of a paddle or 
stick and the colour and thinners gradually 
added. This is a long and laborious process 
and, at the best, a somewhat imperfect one. 
The component parts of ready-mixed paint 
are, of course, very thoroughly and economic¬ 
ally incorporated by means of machinery. 
Now experience has proved very conclu¬ 
sively that the intimate mixing and fine¬ 
ness of grinding bears a very important 
part in determining the actual wearing 
qualities of any paint. There is another 
advantage. When a paint is made from a 
mixture of different pigments, it is essential 
that the actual admixture be very thorough, 
but this can only be brought about by mixing 
in a machine. To give a single example: — 
An excellent paint is made from a mixture of 
zinc oxide and white lead, but if these two 
pigments are put in a paint can and an attempt 
made by the painter to mix them with his 
paddle, a very poor paint would be the result. 
In the same w'ay, if small proportions of 
specially prepared silica or barytes are added 
they may prove beneficial provided that the 
admixture and the grinding is very thorough. 
There does not exist a perfect pigment, and 
the shortcomings in a certain quality of one 
may be overcome by the addition of a proper 
proportion of another which excels in that par¬ 
ticular quality. It will probably surprise some 
of my audience to hear me assert, as I do very 
positively, that I believe that a proportion, say 
10 per cent., of barytes added to wffiite lead 
paint is a positive advantage as far as dura¬ 
bility is concerned. The reason is that the 
barytes, being inert, is wholly unaffected by 
sulphurous air, which affects the lead ; and 
although barytes has practically no body at 
all, yet so small a proportion does not mate¬ 
rially weaken the good quality of lead in that 
respect. 

The objections which are urged against 
ready-mixed paints are first, tnat as the con¬ 
dition of different surfaces to which the paint 
is to be applied varies considerably, it is neces¬ 
sary for the practical painter to mix his paint 
according to the circumstances, using more or 
less pigment and thinners as may be necessary, 
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and that a uniform paint, ready mixed, would, 
therefore, often be useless. Another objection 
is that in order to produce a good decorative 
effect a colour should be mixed in the actual 
room in which it is to be used. As against 
these arguments there is the fact that perhaps 
only a proportion, say 20 per cent, of all the 
paint work usually done is abnormal or requires 
special mixing, and in those cases special 
paints could be mixed to suit the circumstances. 
In the other 80 cases the ready-mixed paints 
could be used with a saving of money. It is 
no doubt true that colours intended for deco¬ 
rative purposes should be mixed in the room in 
which they are to be used so as to make allow'- 
ances for the light and local conditions. As a 
matter of fact in a very few cases are colours 
so mixed ; they are almost always prepared in 
the paint shop and brought to the job ready for 
use. When a piece of work of a high decora¬ 
tive character is being prepared ready-mixed 
paints w*ould doubless not be suitable. In 
most cases, however, a colour can be chosen 
which W’ould be suitable or there would be no 
diffiulty in a decorator adding a little of an¬ 
other colour to the mixed paint to change the 
hue according to his taste. 

This question of colours is one of the most 
difficult in connection with ready-mixed paints, 
because so many shades and tints are required, 
and it is very irksome for a paint dealer to keep 
on hand perhaps as many as a hundred different 
colours. The difficulty has to some extent been 
overcome in an ingenious manner by one pro¬ 
minent manufacturer who has brought out his 
paints in twenty different standard colours— 
blues, greens, reds, browns, maroons, «S:c. 
The firm issue a colour card, w’hich gives 
small specimens of paint, showing the standard 
colours at the top, and underneath the tints 
which are produced by adding different pro¬ 
portions of white. In this w^ay, a paint dealer 
has only to stock the twenty colours, while the 
painter can obtain a large variety of tints of 
known value by adding the proportion of white 
specified. 

Another objection which has been raised to 
this class of paints is that as they are pre¬ 
pared ready for use they must contain driers, 
and that as there is always a space left in the 
sealed can containing air, the paints, if 
stored for any length of time will, as the 
painters say ** go fatty,” that is, the process 
of oxidation wull commence. ^Jhere is, no 
doubt, much truth in this, and it might even 
be possible to label ,the cans with the date they 
are sent out from the factory, so that they 


might be used within a reasonable length of 
time, and if not sold within that period, they 
can be returned to the manufacturers who 
would, no doubt, very readily regrind them, 
and by adding extra thinners, make them 
again into good paint. As against this, it 
has been suggested that inasmuch as new 
white lead is never satisfactory in use, the 
longer, within reason, that ready-made paints 
are stored, the better they will be, but I am in¬ 
clined to think that the manufacturers who are 
alive to their own interests in maintaining the re¬ 
putation of their brand, would not use anything 
but well matured lead and the best of ma¬ 
terials. This question of brands is, of course, 
very important, and as long as the quality is 
continually kept up to standard, the manu¬ 
facturers have, I think, every reason to hope 
for a long continued increase of trade, because 
architects and engineers who specify such 
paints and find them turn out well will be very 
likely to continue to specify them year after 
year. 

I may, perhaps, be permitted to consider 
myself as representing to some extent the 
decorator's side of this question. But even so 
I cannot see that their extended use is not to 
his advantage. If the cost of the paint is 
reduced he is more likely to obtain increased 
work, for, of course, repainting is usually 
looked upon as a luxury only to be done in 
cases of necessity, or when one has a little 
surplus capital to spend. 

At the same time it must not be supposed 
for a moment that I anticipate that ready- 
mixed paints will take the place of those 
paints which are mixed by experienced decor¬ 
ators to fit them for the particular piece of 
work in hand, otherwfse the painter's occupa¬ 
tion would be to a large extent gone. Still, 
I do think that ready-mixed paints have much 
to recommend them, and, provided that they 
are used soon after being made, they can 
safely be employed on all ordinary work. 

I have already asserted that the opinion of 
those who have closely studied the subject is 
that a better paint can be made from an 
admixture of different pigments in the proper 
proportions than can be obtained by using a 
single pigment, and I have intimated that this 
admixture can only be done thoroughly by the 
aid of specially constructed machinery which 
grinds them together to very fine particles. 
And this leads me now to say a few words 
concerning fineness. 

Fineness of Figments .—Recent investiga¬ 
tions have shown that the fineness of pigments 
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has much to do with the durability of a paint, 
and it is certain that the same pigment may 
be rendered much more lasting by an addi¬ 
tional grinding to increase its fineness. Some 
of the lead which comes from the Continent, 
although perfectly pure or, as is known in the 
trade, ** genuine,*’ is of a very coarse descrip¬ 
tion, and this makes it a bad paint material 
because it may be taken as an invariable rule 
that a coarse pigment can never make a good 
paint. 

Mr. Robert Job examined a large number 
of pigments with a microscope and gives it 
as his opinion that fineness and sub-division 
of pigments is of the greatest importance. 

The following is a Table of the fineness of 
pigments based on one recently issued by the 
scientific section of the Paint Manufacturers’ 
Association in the United States : — 


White Lead 



*000074 

Zinc Oxide 



•00002 

Sublimed Lead .. 



•00003 

Blanc Fixe 



•00012 

Lithopone 



•000028 

Barium Garb 

• • 


•0001(> 

vSilex .. ,. 



•C0024 

Calcium Garb 

• • 


•00012 

Am. Barytes 



•00008 

Ger. Barytes 



•00008 

Gypsum .. ,, 



•00032 

Asbestine ,, 



•00016 

China Clay ,, 



•00016 


One of the reasons then why mixed paints 
are likely to succeed is because they are finely 
ground. The question of going fatty” is 
worth consideration. And I may here repeat 
a suggestion which I made before the Paint 
and Varnish Society a few months back. It 
was that it might provft feasible for paint 
manufacturers to issue their mixed paints not 
quite ready, for application, but in various 
colours and shades, sent out in paste form. 
The paint could consist of a mixture of lead, 
zinc, or other pigments, as might be thought 
desirable, and the idea would be that the 
painter would break up the paste and add his 
thinners and driers according to the conditions 
of the work. Or special thinners and driers 
might be supplied ready for use with each 
brand of this paste paint. It would do 
away vith the possibility of oxidation, and 
on the whole prove perhaps much more 
convenient than the ready - mixed paints, 
because it would leave more to the judgment 
of the painter than the mixed paints do. 
And there is another suggestion which I should 
like to make here to paint manufacturers. It 


relates to the production of three separate 
kinds of paint to be put on the same surface, 
viz., one mixing for the priming, another for the 
second and subsequent coats, and the third 
for the finishing coat. Paint as usually applied 
consists, of course, of a priming, usually made 
of white lead, to which is added a little red lead 
to give an increased hardness, and to facili¬ 
tate drying, and then the same white lead 
paint is used for all the other coats, a little 
difference being made in the sharpness, that 
is, the quantity of oil used, but it does appear 
to me to be very evident that it is unscientific 
to use actually the same pigment or same paint 
throughout the different coats. To mention a 
single example, why not—having primed the 
work in the usual way—give the first coat upon 
it wholly of lead so as to take advantage of 
the body of that pigment, and then why not 
finish the work with pure oxide of zinc so that 
the surface actually presented to the atmos¬ 
phere should be as stable as possible. At 
least one manufacturer has proceeded on the 
lines I have indicated and produces paints in 
three grades intended for application to the 
same work. I can but think that there is a 
good deal in this plan which merits close 
consideration. 

Unquestionably there is a wide field for in¬ 
vestigation in the properties of pigments mixed 
together in various proportions, an investiga¬ 
tion which can be very largely proceeded 
with by actual experiments, and I come now to 
a suggestion which appears to me to be worthy 
of careful consideration by this Royal Society 
of Arts. It is, that a committee be appointed 
to have prepared boards and sheets of iron, to 
cause them to be painted with various mix¬ 
tures of pigments ground in oil, and to have 
these exposed in different parts of the country 
for say two years. At the end of that time all 
the specimens could be brought together, and 
examined by a second committee, consisting 
of painters and paint experts, who would 
arrange them in order of meric, according to 
their condition. The pigments, I suggest, 
which might be experimented with, are pure 
white lead, pure zinc oxide, and admixtures of 
the two in equal proportions, and say 25 and 
75 per cent., and 75 and 25 per cent, respec¬ 
tively of each. Further, various proportions of 
barytes could be mixed with lead and zinc to 
ascertain the effect they had on the dura¬ 
bility. Graphite paint, oxide of iron paints, 
red lead for iron work, might also be experi¬ 
mented vvith. It might be thought practicable 
to allow any manufacturers of a registered 
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brand of paint, particularly those intended 
for iron, to submit samples, and to allow these 
to be tested by exposure in the same way, and 
such manufacturers should be called upon 
to pay a small fee to cover working expenses. 
The reason I suggest that samples be exposed 
in different parts of the country will doubtless 
be obvious. A paint which might stand very 
well in the pure air of the country might quickly 
decay when used in a chemical town like 
Widnes or a smoky city like London. If one 
could get exposed some boards in the inside 
of railway stations it would also go a great way 
toward determining the durability of such 
paints. A small committee could arrange the 
preparation of the samples and without doubt 
some exceedingly valuable information to engi¬ 
neers, architects, decorators and paint manu¬ 
facturers and paint consumers generally would 
be brought out by such investigations. 

Something of the kind suggested is now 
being done in North Dakota where an experi¬ 
ment station has been started, several experi¬ 
mental paint fences have been erected, these 
being painted with various combinations of pig¬ 
ments. The tests will be continued tor a series 
of years and frequently repeated. 

GlLDINti. 

I now turn to a consideration of some of 
those improvements in decorators’ materials 
and methods which are more closely con¬ 
nected with decoration. First, I come to the 
application of leaf gold to various surfaces 
for a decorative purpose. For very many 
years the practice has been to reduce the gold 
leaf to squares of 3J inches and to enclose 
these in books containing 25 leaves of paper, 
which is treated with powdered bole to prevent 
the gold from sticking. The actual applica¬ 
tion of the gold leaf is effected by painting 
the surface to receive the gold with a peculiar 
variety of varnish, known as goldsize,” and 
when this is in the condition known among 
painters as ** tacky,” that is, dry enough to 
prevent dust adhering but sticky enough to 
cause anything pressed on it to adhere 
strongly, the leaves are taken up by a thin 
flat camel’s hair brush known as a ** tip ” and 
applied to the tacky surface one by one. The 
improvement to which I now refer effects a 
very great saving of time, and it is done by 
producing the gold leaf in long ribbons, vary¬ 
ing in width according "to the,surface to be 
covered. As a rule, gilding is done in lines, 
and the ribbons of gold are made in widths 
varying from 3 ^16 in. to 3J in. 


The ribbon gold is interleaved with paper 
and rolled to form a wheel, this wheel being 
enclosed in an instrument, simple in con¬ 
struction, which permits the gold being 
applied in' long lengths to the tacky surface 
with almost a stroke of the arm. In order to 
reach inequalities of surface, as for example, 
in gilding an ordinary egg and tongue mould¬ 
ing, a second pattern of the little appliance is 
made, which is provided with a small stiff¬ 
haired brush of a width corresponding with 
the width of the ribbon gold, and by means of 
this the gold leaf may be expeditiously caused 
to adhere to the tacky surface. I understand 
that the actual cost of the gold leaf thus pre¬ 
pared is somewhat higher than that of the 
ordinary form in books, but the saving of time 
is so great that a conservative estimate is to 
put the saving of cost of any ordinary piece of 
gilding at perhaps onc-half of that executed 
by the old method. 

The invention has been on the English 
market for some years and is gradually in¬ 
creasing in use among house decorators, but is 
now almost exclusively used in such work as 
the gold lines on tramway cars, railway car¬ 
riages and other vehicles. We shall now see 
the appliance in actual working. 

I may now draw attention to a material 
called Alabastine, which is supplied in the 
form of a dry powder, and when mixed with 
water gives a paint ivhich sets very hard. In 
addition to its use as an ordinary distemper, 
some very novel effects may be produced by 
preparing a coloured coat, placing upon this a 
while coat, and while wet manipulating it in 
such a manner as to remove some portion of 
the coat showing the coloured surface beneath. 
In other words it is treated in the same way 
as graining, but with the difference that no 
attempt, of course, is made to imitate a wood. 
When a very thick coat of this material is 
applied and a board is pressed against it, 
and is then gently pulled away, the material 
is drawn out in the form of small irregular 
“hills,” so to speak, which gives a very pretty 
appearance and which may be produced very 
inexpensively. The irregular surface lends 
itself readily to being ornamented with gold 
leaf or gold paint in various colours, and the 
samples exhibited give some idea of ^how this 
may be done. In finishing a frieze a good 
effect ,may be produced at a very little cost 
by treating the surface in the manner indi¬ 
cated and then forming medallions at suitable 
intervals. .These medallions are usually formed 
by the simple means of pressing the back of a 
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dinner plate on the material while wet and 
then working up the surface contained within 
(he circle to an appropriate design. 

Another material which should also be men¬ 
tioned is Alabastine-Opalia, a stiff paste¬ 
like material which is similar to Gesso and 
which sets literally as hard as rock when 
dry. The material is* placed in a soft rubber 
tube fixed with a brass nozzle. Various 
shaped nozzles are provided and the Opalia is 
squeezed on to the surface of the wall or 
ceiling and by a little skilful manipulation 
many excellent effects may be produced. 
When a nozzle having a plain slot orifice is 
used, the material as squeezed out comes in 
the form of a ribbon which may be twisted and 
otherwise regulated with excellent effects. 
Such details as husks so largely used in the 
'‘Adam” designs may be very quickly pro¬ 
duced by this means and designs executed in 
in this way have the charm of being evidently 
prepared foi the particular position they occupy. 

Among the improved appliances which have 
been placed in the hands of the decorator, is 
the “Aerograph,” an instrument for distribu¬ 
ting colour by means of a current of com¬ 
pressed air, which was fully described by its 
inventor, Mr. Charles L. Burdick, before this 
Society in December, 1905. Since that time, 
decorators have employed the Aerograph for 
stencilling, in the place of a brush, in figure 
work and for mural decorations generally. It 
has been found that when the instrument 
used, a great saving of time is effected, and 
although the colour is blown on to the surface, 
instead of being applied by a brush, great 
delicacy and softness of detail may be ob¬ 
tained. Graduated effects are very easily 
obtained as, for example, when it is desired 
to tint a frieze in a dark colour at the bottom, 
where it joins the wall covering, and to lessen 
the colour gradually toward the top, as the 
ceiling is approached. This result is speedily 
obtained by holding the nozzle of the instru¬ 
ment close to the surface at the bottom, and 
at a gradually increasing distance as one 
works towards the top. 

The various examples of decorated fabrics, 
portraits, &c. shown, indicate the beauty of 
the work which may be done with this instru¬ 
ment which, I may mention, is now profitably 
employed in connection with the production of 
hand-worked wall paper friezes, which are 
now produced in large quantities and sent out 
ready for fixing like ordinary papers. 

I may now pass to a consideration of the 
so-called “ Painting machines ” by means of 


which oil paint, distemper or whitewash, may 
be applied to a surface by being blown thereon 
by compressed air in the same way as is the 
case with the Aerograph, excepting that the 
nozzle of the instrument is different. As a 
fact a larger type of the machine mentioned 
is now made, but there are various other 
makes on the market. The question has often 
been put to me, “ Can these machines be used 
profitably instead of a brush for the applica¬ 
tion of oil and other paint ? ” The answer is 
emphatically in the affirmative in many cases 
where a great smoothness is not necessary, 
but I do not think they will ever take the place 
of brush work in house painting. In some 
cases, however, better work can be done by 
the machines than could be effected by the 
brush, as for example, a very rough brick wall 
which is to be limewashed. In such a case 
the spray of limewash thoroughly reaches all 
the interstices, and this would be very difficult 
to do with a brush. The saving of labour 
when a paint spraying machine is used is very 
considerable, 50 to 60 per cent, saving is not 
an exaggerated estimate. In painting iron¬ 
work and large surfaces generally, these 
machines can profitably be employed, provided 
that, as already stated, it Is not important 
that the surface be quite smooth, as would be 
the case when brushes were used. Briefly 
stated then, painting machines are excellent 
when a large surface is to be covered and 
when the paint to be applied is not very thick. 
If it is thick the nozzle of the spraying 
machine is likely to become choked up. 

As I have said my paper must of necessity 
be somewhat discursive, and I should like now 
to make a passing reference to another in¬ 
teresting type of mural decoration which has 
come into use during the last few years, viz., 
the class of jute fabrics which are used as wall 
coverings, sometimes plain,but not infrequently 
printed or stencilled wdth simple conventional 
designs. These fabrics are supplied in many 
different colours of charming hue and some of 
them are shown to-night. They are very 
durable and form an excellent background for 
pictures and they have, therefore, been em¬ 
ployed to a considerable extent in the decora¬ 
tion of various art galleries. The fabrics are, 
as a rule, somewhat coarse in texture, which 
from an artistic point of view is a distinct 
advantage as it breaks up and softens the sur¬ 
face when viewed from a distance in a very 
satisfactory manner. The fabrics are backed 
in a special manner with an adhesive material 
so that when paste is applied the^ may be 
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hung practicall}^ in the same manner as ordi¬ 
nary wallpapers. It is worthy of mention that 
nearly all of these fabrics are made in Scot¬ 
land/although some are exported thence to 
America and reimported into Great Britain 
after having been dyed in a special manner. 
The objections to such decorations are, first, 
that they are apt to fade, and the second 
that the minute hair-like fibres which stand 
out from the main surface of the fabric 
are, in conjunction with the irregular surface 
of the fabric itself, very likely to ** catch the 
dust,'’ a phrase which will be well understood. 
I think that the charge of fading may now be 
wholly withdrawn, because during the last two 
or three years great improvements have been 
made in this respect, and most of the materials 
in question will withstand the action of strong 
light. That they retain dust which settles 
on the surface cannot be gainsaid, but the 
periodical use of a feather duster over the 
surface removes this difficulty. By a process 
of rolling, the fine hair-like fibres are laid 
permanently down. When something of a 
more decorative character is required than 
that obtained by using the plain material, a 
handsome hand - stencilled frieze in perhaps 
somewhat brilliant colours gives a very charm¬ 
ing result. The stencilling is done in the 
ordinary way upon the coarse surface of the 
fabric, and the very coarseness is, as already 
mentioned and as will be readily understood, a 
distinct advantage. 

Another material which I should like to draw 
attention to is called ‘‘Matsine,”. which may 
be described as a series of oil varnish trans¬ 
parent colours which may be used to produce 
novel and artistic effects. ** Matsine ” is made 
in 13 different colours and dries semi-flat. It 
may be used with excellent effect for ordinary 
graining as the samples before you will show, 
but it may also be employed with satisfactory 
results by using a dark colour over a light 
ground and drawing a brush over the 
“Matsine” while wet, which will remove a 
portion of it and leave the bright surface under¬ 
neath showing through. The process is very 
economical and very acceptable from a deco- 
jative point of view; for example, this blue 
“Matsine” on pitch pine is very beautiful, 
while the green “ Matsine ” on canary wood 
is also very effective. 

Enamels. 

Within the range of those improvements 
in decorators’ materials, which may justly 
be described as both artistic and useful, 


are enamels. They are, perhaps, the most 
important development in decorators’ materials 
and methods in recent times. Enamels, 
japans or enamel paints as they are variously 
called are, at the present time, used to a 
very large extent for interior painting and 
increasingly for exterior work. An enamel 
paint may be said to consist of a pigment, 
usually zinc oxide, ground in a special varnish, 
or in a specially treated oil, which causes it to 
dry with a brilliant gloss. Enamel work, of 
course, has been used for very many years, and 
many present, to-night, will doubtless remem¬ 
ber the beautiful white enamelled woodwork 
of former years, examples of which are still 
sometimes to be found in old mansions. This 
w'ork, however, as formerly executed, was very 
expensive, necessitating as many as seven to 
ten coats, with careful rubbing down between 
each, the final coat being a pale and very ex¬ 
pensive varnish. The enterprising paint manu¬ 
facturer has, however, put within the reach of 
everyone means for obtaining practically the 
same effect at an expenditure of time and 
material, of perhaps one quarter of the expense 
formerly necessary, in fact, good enamel work 
can be done now-a-days, in three coat work, 
for IS. a yard super, for all labour and mate¬ 
rials, and as it will last, in good condition for 
years or more, it is very economical. 

White enamels arc the most popular, but 
they may be also had in colours, or may be 
tinted as required. It is essential to success 
that a perfectly level surface be obtained upon 
which to apply the enamel, and the usual plan 
is to give first a coat of white lead or a special 
filler made by the manufacturer of the enamel, 
and then a coat of white paint made of half 
lead and half zinc oxide or some other special' 
mixture, and finally, a coat of pure zinc oxide 
finishing with one or two coats of enamel. 
It is well to consider the enamel itself almost 
in the nature of a varnish, to see that the sur-* 
face underneath it is quite white and quite 
level, and to apply the enamel just in the same 
w'ay as a varnish, that is to say, “ flow it on ” 
instead of brushing it out, terms which 
jiractical men will fully understand. 

The advantages of enamels may be said to 
consist, first, in their remarkable durability, 
a,nd secondly, in their beauty. As to the dura¬ 
bility, white enamel woodwork, if properly 
done with good materials, will last almost 
indefinitely, certainly > ten * years is not an 
extreme limit. I may mention that in my 
own home I have an enamelled room, which 
has been done nearly five years, but which is 
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in as good condition as when first executed. 
A good enamel dries slowly, but ultimately 
attains extreme hardness and provided that 
the work is not knocked about in a way to cause 
chipping, will last for a long time. It is my de¬ 
liberate opinion that white enamel may be used 
in any and every room of a dwelling house 
with advantage. Even a kitchen might be 
painted with enamel and possess a very clean 
and wholesome appearance, and the enamel if 
of really good quality and properly applied 
will last so long as to become cheaper in the 
end than ordinary paint. Enamels, too, are 
being largely used, not only on woodwork but 
on plastered walls, because they may be 
washed down frequently without causing any 
injury to the paint. Dirty finger marks may 
also be easily removed with a damp cloth, and 
everything considered, it appears likely that 
large as the present consumption of enamels 
is, that it will increase in the future. For out¬ 
side use enamels have also proved to be very 
durable, but here I have v^ry little data to go 
upon. If I may be permitted to give an 
opinion it is that there is a very bright future 
in both senses of the word for specially pre¬ 
pared enamel paints which have as part of 
their constituents thoroughly durable resinous 
gums, particularly so if the users will re¬ 
member the essential necessity as far as 
durability is concerned of cleaning down the 
surface periodically. 

Flat enamels are another triumph of the 
paint and varnish makers’ art. Briefly, these 
paints may be said to combine all the beauty 
and softness of a distemper with the durability 
of a first-class oil paint. As the name signifies 
they dry perfectly flat or without gloss. The 
best brands are easily applied, and flow with¬ 
out leaving signs of brush marks. 

Flat enamels may be used very effectively 
in conjunction with glossy enamels, as for 
example, the panels of a door can be put in 
flat and the stiles and rails glossy. When a 
surface is somewhat uneven it is often more 
economical to finish it in flat enamel than it is 
to go to the expense of bringing up the level 
in the ordinary way. The flat enamel hides 
the inequalities while the glossy enamel 
accentuates them. 

The beauty of glossy white enamels is some¬ 
times questioned, and the popularity of them 
has led to the phrase white disease.’* As a 
matter of fact, when the woodwork is finished 
white the room is much lighter. Generally 
speaking, an apartment is more comfortable 
and cosy when a comparatively dark paper 
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is uded upon the walls, but if the w'oodworlc 
is dark this renders the room somewhat sombre 
in appeamce. A fairly dark paper, then, used 
in conjunction with and by way of contrast to 
a white enamel woodwork gives a pleasing 
and satisfactory result. Many halls of hotels 
and other public and private buildings which 
would otherwise by quite dark are appropriately 
finished in white enamel, while the use of the 
same material on the great ocean liners is 
sufficient evidence of the beauty of them as 
well as of their extraordinary durability even 
when exposed to the severe test of the paint- 
destroying action of the sea air. 

Washable Distempers. 

Turning again to another improvement in 
decorators* materials we come to washable 
distempers. Of course, distemper painting 
has long been popular because of its beauty 
and softness. The disadvantage of the use 
of ordinary distemper, however, is that the 
surface cannot be washed, w'hile the moisture, 
condensing on the top of a wall in sufficient 
quantity to mark the distemper, will catry the 
dirt with it in its downward course and cause 
a mark which cannot be obliterated. 

Washable distempers or “ w'atcr paints,'* as 
they are frequently called, have gained in 
popularity very largely during recent years. 
They have been on the market, how^ever, for 
some thirty years, but it is only during the last 
ten years that their advantages have been very 
widely understood. As a wall decoration they 
give a perfectly plain surface which is often 
—one might almost say generally—rnost satis¬ 
factory as a background to pictures and furni¬ 
ture, and as they are made in more than one 
hundred different colours, there is no difficulty 
in getting any shade or hue required. It is 
not too much to say that the enterprise on the 
part of the manufacturers of washable distem¬ 
pers has improved to no small extent the stan¬ 
dard of mural decorative art in this country; 
and 1 say this because it roust be admitted 
that it has opened the eyes of the public to 
the value of plain surfaces in interior decora¬ 
tion. In passing, it is interesting to note that 
the appreciation of plain surfaces thus brought 
about has led to the production of very many 
different shades and tints of perfectly plain 
wall papers, ingrains, &c., that twenty years 
ago would hardly have been tolerated. Thus 
we have very fortunately broken away from the 
old idea that effective decoration meant tfie 
crowding of ornament into every available inch 
of wall surface, and we have arrived ac a point 
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where it is understood, in part at least, that 
walls for decorative purposes must be con¬ 
sidered as a background to our pictures and 
our furniture and must be dealt with accord¬ 
ingly. 

Still another class of paints which come 
within the term ‘‘decoration ” are Aluminium 
paints. These form another class of decorative 
and useful materials which have come into ex¬ 
tensive use during the last five or six years, 
although their use is largely confined to 
beautifying and preserving iron work. These 
paints give a very handsome appearance, 
similar to dull silver, and may be used with 
excellent effect on cast and wrought iron 
g-enerally. The chief advantage of these 
paints is in the colour, which is much hand¬ 
somer than grey, and moreover they do not 
turn yellow or show the dirt like white paints 
do. I should like to give here another little 
personal experience. About five years ago, 1 
had painted an iron work balustrade in my 
own house. Only one coat was used and I 
found the paint to possess a great deal of body 
so that one coat properly applied was ample 
for the purpose of a complete covering. At the 
end of two years the brilliant silver-like appear¬ 
ance of the iron had become considerably 
■diminished, but I found that this was due to 
the smoky atmosphere which had distributed a 
film of dirt on the surface and that this could 
be readily removed with a damp cloth. Even 
now, after so long a period as five years, 
the paint is in a very fair condition, which 
goes to show that aluminium paints have a 
distinct protective value as well as the advan¬ 
tage which is derived from their appearance. 

On the other hand, I may mention a case to 
the contrary. When travelling to Newcastle by 
boat, I saw one of the deck hands applying 
aluminium paints to some of the work on the 
vessel, and L enquired how frequently it was 
necessary to renew the paint. I was surprised 
•on being told that it was necessary to repaint 
about every month or six weeks. This sug¬ 
gested adulteration, but on making careful 
enquiries 1 found that, as a matter ot fact, the 
aluminium is usually employed pure, and 
without adulteration, being reduced to a powder 
for the purpose. It is, however, on the “ con¬ 
veyor’’ and vehicle, which is mixed with the 
pigment, that the durability largely depends. 
Two distinct classes of aluminium paints are 
now made, one suitable for inside work only, 
the other for iron work which is exposed to 
Ihe weather. The paint iiltended for use on 
Jthe inside withstands a very high heat, and is, 


therefore, suitable for use on steam radiators, 
&c. Some of the best aluminium paints are 
made on the principle of gold bronze paints, 
that is, with collodion varnish, but with this 
advantage, that the so-called bronze paints 
almost invariably tarnish, while the aluminium 
is practically unaffected by the atmosphere. 
The advantage of using collodion varnish is 
that, owing to the whiteness of the colour and 
the nature of the varnish, it is calculated to 
show off the metallic shade of the alumi¬ 
nium powder to the best advantage, and it 
has the additional advantage of drying 
practically instantaneously. There are no 
doubt other light coloured varnishes which 
would answer for making a handsome alumi¬ 
nium paint, but they would probably be more 
expensive and less efficient than collodion 
varnish. 

The disadvantage of collodion varnish is 
that it will not stand when exposed to the 
weather, notwithstanding the claims of various 
makers of this type of paint to the contrary, 
although it will stand when used indoors for 
practically any length of time, but is an utter 
failure when used outside, and it is probable 
that the paint which gave such bad results on 
the Newcastle boat was of this character. 
Aluminium paints which are used outside 
are best made with an oleo-rcsinous varnish 
similar to those employed in making enamels, 
and although these do not show the beauty of 
the pigment off to its full extent, they, never¬ 
theless, when light in shade, do so sufficiently 
well to make it a very handsome article 
for application on structural w^ork, piers, 
bridges, railings, gates, railway stations, c\:c. 
Aluminium paints made in this way stand 
outside for a great length of time and have 
the advantage over other preservative or anti¬ 
corrosive paints that the pigment is less 
affected by adverse conditions than the pig¬ 
ments of other paints are, owing to the fact 
that aluminium is not affected by most acids 
and chemical fumes which would be injurious 
to other paints. An experiment tried with a 
plate covered with aluminium paint and ex¬ 
posed to strong sulphur fumes for several days 
show'ed that the paint was wholly unaffected, 
hence, aluminium paints are exceedingly use¬ 
ful for painting machinery, &c., in chemical 
laboratories and for other places where acid 
fumes would adversely affect ordinary paint. 

I have already mentioned that some grades 
of aluminium paint will withstand a very high 
temperature. Some manufacturers claim that 
these paints are proof against heat, but such 
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claims cannot be substantiated, for naturally 
any organic matter subjected to red heat 
would be destroyed. The reason that alu¬ 
minium paint when applied to iron withstands 
heat is that the aluminium pigment being 
flakes melts a little and attaches itself to the 
iron. The vehicle or conveyor is, of course, 
at once destroyed as soon as any appreciable 
heat is applied. A surface painted with 
aluminium paint and subjected to red heat 
becomes, therefore, practically like an 
aluminium plated surface. 

Having so strongly recommended aluminium 
paints, I think it necessary to mention that 
there are not a few on the market which are 
utterly worthless because of the free organic 
acids they contain, and these acids, of course, 
assist rather than prevent corrosion of the iron 
to which they are applied. So that if any of 
my audience have tried aluminium paints and 
found them a failure they may take it they 
were unfortunate in their choice, but there need 
be no difficulty in getting a half-dozen or more 
brands of first-class aluminium paints which 
have all the advantages above outlined, and 
these advantages consist in a pigment which 
is unaffected by most acids, and this cannot 
be said of any other paint unless they should 
be made from real gold or real platinum. 

Paint Removers. 

Another recent improvement in decorators’ 
materials is in the manufacture of paint sol¬ 
vents or removers which have been very greatly 
improved during the last few years. When it 
becomes necessary to remove coats of paints 
either from wood, iron, or other work, the plan 
formerly adopted was to hold a small portable 
stove filled with glowing charcoal against a 
portion of the work which softened the paint 
and permitted it to be scraped off. This, 
how’ever, was a slow progress and gave way 
to the use of the painters’ torch or blow lamp, 
which are still used to a very large extent. 
The latest improved form of these lamps 
permit of either the use of benzoline or petro¬ 
leum, and a small pump attached gives means 
for producing a pressure on the liquid which is 
forced out as it is burned and gives an intense 
heat. The drawback to all burning off, how¬ 
ever, is that objectionable fumes and smoke 
are produced which for inside work is very 
disagreeable, while if the work is of a delicate 
character, say, fine mouldings or carvings, the 
heat of the lamp is very likely to char and 
destroy them. Under these circumstances 
paint solvents have been used for many years 


as a substitute. These formerly consisted of 
the greater part of a mixture of a strong 
alkali and lime, and although effective in 
itself, this had two serious objections. First, 
it was very injurious to the hands of the 
workmen applying it, next, it was necessary 
to neutralise the alkali remaining on the wood 
after the paint had been removed by the appli¬ 
cation of dilute acid, usually vinegar. This 
was both troublesome and risky, because if 
the proportion of acid were too great or too 
small to neutralise the alkali remaining, the 
paint subsequently applied would be injuriously 
affected. 

But the last year or so has shown the pro¬ 
duction of some excellent paint removers free 
from all these objections. They consist of the 
most part of fusel oil or acetone, and are 
applied by means of a stiff brush to the paint, 
which is softened in three to five minutes for 
each coat of paint. The best of these paint 
removers have the addition of wax, which pre¬ 
vents the rapid evaporation which occurs when 
wax is not used. The paint may be scraped 
off very readily after it has had time to get 
quite soft, and the surface remaining is simply 
wiped down with a piece of rag or waste cotton 
dipped in either benzine or turpentine, when 
the work is at once ready for repainting. There 
is no difficulty in removing paint from carvings 
and delicate mouldings by using this class of 
paint removers provided that care is taken not 
to injure the woodwork, and with this object 
specially constructed tools of hard wood with 
sharp edges and points can readily be made 
at a small expense. 

Turpentine Suitsrrii TEs. 

Genuine American turpentine has, for some 
time past, been gradually becoming scarcer 
and hence more expensive. I have it on good 
authority, that it is hardly possible that the 
price can ever materially be lower, because the 
supply is quickly becoming exhausted. Much- 
of the so-called American turpentine on the 
market is made by distillation from sawdust, 
roots of pine trees, &c., and is deficient in. 
some of the essential properties of the genuine 
turpentine. Under the circumstances, painters 
and varnish manufacturers have been looking 
for something which would take the place of 
American turpentine. Russian turpentine has 
been used with success, but most of that sent 
to this market possesses an objectionable 
odour. A few firms, however, have by distilla¬ 
tion removed this, and the Russian turpentine 
is, perhaps, as good as that of Americatw 
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origin. The various substitutes consist of 
what is known as white spirit, a petroleum 
product which may be compared with benzine, 
but made in such a manner that it evaporates 
much more slowly. The object of adding 
turpentine to a paint, is simply to thin 
it or reduce it in consistency to render it fit for 
application by means of a brush. It serves no 
other purpose, and wholly evaporates. It is 
essential, however, that this evaporation be 
not too rapid, especially in fiat work, that is, 
work which is to be finished without gloss. 
White spirit is now produced, which prac¬ 
tically evaporates at the same rate as Ameri¬ 
can turpentine, and may be safely used 
in place of it. Among the substitutes on 
the market, there are some which contain a 
proportion of genuine American turpentine, 
which is Only added to give the characteristic 
smell. I am inclined to advise against the 
use of these because they come too near an 
adulterated article. If white spirit or its 
equivalent can be successfully used in place of 
turpentine, I think it should be sold for what 
it is and not in a condition which might 
mislead a purchaser into supposing it was a 
different article altogether. 

Paint Dipping. 

Before I conclude, I may say a few words 
about a new departure in painting made during 
the past few years, which bids fair to gain 
popularity, is that of employing the “ dipping 
process." It does not strictly apply to deco¬ 
rators' work, but consists in a method of 
dipping the article to be painted bodily in a 
special mixture of paint, so as to save the cost 
of application by the ordinary means. The 
method has been successfully used in the 
United States for many years past, and is in 
operation in this country in several large 
manufactories of agricultural implements, 
wagons, &c., and at the Royal Arsenal at 
Woolwich. It was at the latter place that I 
was permitted to inspect the plant and process 
which I may now briefly describe. Artillery 
and other wagons are chiefly dealt with, and 
the paint dipping plant is contained in a very 
long building, having a large tank filled with 
paint at each end, and the top of the tanks 
being on the level of the floor. A series of 
overhead rails are laid from end to end of the 
building, from which the wagons as painted 
are suspended. A new wagon ready prepared, 
etopped and primed, is lifted by a crane by 
means of a chain suiroundmg it, plunged 
bodily into the tank, ix^hich is nearly full of 


paint, and is then immediately lifted out again, 
the paint adhering to every part, including, 
of course, the openings between the joints, 
and this is clearly an advantage from a pro¬ 
tective point of view. The w'agon is then 
suspended from the rail and pushed towards the 
other end of the building. A few minutes after¬ 
wards another wagon is similarly treated and 
hung alongside of the first, so that long rows 
of wagons are gradually pushed toward the 
tank at the other end of the building, by 
w^hich time the paint is sufficiently dry to be 
in a condition to receive the next coat, that is 
to say, the paint is not hard but slightly 
"tacky," and this condition is desirable in 
order that the two coats may be thoroughly 
united. To facilitate the passage of the wagons 
from one end of the building to the other the 
rails are slightly inclined. As each wagon 
reaches the second tank it is taken from the 
rail by the travelling crane, plunged into the 
tank and again suspended on a second series 
of rails leading to the first tank, if a third coat 
is to be given, or is taken up to the store-room 
on the floor above. 

In conclusion, I would again urge upon the 
Royal Society of Arts the advisability of 
appointing a committee to take steps with 
a view of experimenting by means of exposure 
with various pigments and mixtures of them. 
The Society has, of course, done an immense 
amount of good work for various industries, 
and it would, by causing to be carried out the 
experiments I have suggested, give very valu¬ 
able information to architects, engineers, 
decorators, railway companies, municipal 
bodies, and all others who are large consumers 
of paint. 


DISCUSSION 

The Chairman (SirWilliam Emerson), in opening 
the discussion, said he had been much struck with the 
point the author had made of the use of zinc oxide 
instead of white lead. He understood that on the con¬ 
tinent and also in this countiy a number of architects 
declined to use lead paint at all in the interiors of 
buildings in consequence of its unhealthinesss, but as it 
. stood perfectly w^ell outside it was exceedingly useful 
ibr that purpose. The remarks made with regard to 
graphite for painting iron were entirely new to him, and 
were exceedingly useful knowledge. For fiat surfaces, 
he did not care for the method of cheap, economical, 
and speedy gilding which the author had mentioned, 
as he believed the old method of laying on little 
Squares of gold leaf so that the joints could be seen 
was infinitely more artistic and preferable. The 
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Alabastine method of obtaining a tough;texture on 
the surface of things might be used in certain cases 
u^ith advantage. He also thought that washable 
.distemper might be used very much more frequently 
than it was, as it gave soft colours. It was very 
much better than oil paint when done properly, 
because it did not give the reflections that oil 
paint did. If the laborious method of burning 
off paint could be done away with by the paint 
remover the author bad described, he also thought 
that would be an advantage. In one respect be had 
been a little disappointed because he felt that a paper 
on Improvements in Decorators’ Materials,” ought 
really to cover a larger ground than only paints, 
gilding, and enamel. Decorators’ materials included a 
great many more things than paint, although he knew 
that if the author had mentioned them all, the paper 
would have been of a prohibitive length. For in¬ 
stance, he might have referred to the improvement 
made of late years in the beauty and condition of 
tiles; the exploitation of marble quarries, which now 
produced all sorts of ornamental mXrbles, of every 
hue; textile fabrics, such as brocades, tapestries, silk, 
.and other woven materials; and embossed and 
•stamped leather. The improvements in wall papers 
during the last twenty-five years had also 
been wonderful. The author might also have re¬ 
ferred to mosaics for floors and walls, and the 
improvement in plaster decoration, ornamental 
woods, iron and bronze work. However work was 
designed or arranged, unless the material was 
absolutely the best the work was useless; and the 
Society was therefore greatly indebted to the author 
for the scientihc light he had thrown upon the 
various pigments for paint work. 

Mr. J. D. Grace agreed with the Chairman 
•that the title of the paper was not correct, 
4 ind suggested that it should have been ” House 
Painters’ Materials.” Personally, be should be 
inclined to call for an improvement in the decorators 
themselves rather than in their materials. There was 
no doubt that the improvements which bad gradually 
•come about in zinc paint had rendered it h most 
valuable foundation for painting.. It would be a 
.great saving in health, not only to the manufac¬ 
turers but to the painters, which was a most im¬ 
portant point in view of the new clause which had 
been added to the Workmen’s Compensation Act. 
If a man would only keep clean, he need have no 
fear of lead poisoning. The use of petroleum as a 
.substitute for turpentine had been mentioned. During 
the time of the American Civil War the exportation 
•of turpentine was entirely stopped, and petroleum 
.was used in its place in this country. There was no 
•difficulty in its use, except its highly inffammable 
stature. The fumes of petroleum were different 
from thoft^ ,of turpentine, and had a somewhat 
suffocating effect* compared with the stimulat- 
mid healthy effect of turpentine* The use 


of graphite paint on iron was very valuaUe. The 
constant habit of painting iron with lead was a 
most destructive and foolish one. It answered the 
pur{X)se for a few years, but directly the surface 
of the iron was in the least ^ikurbed, chemical 
action with the lead began as soon as water reached 
it. Ready-mixed paints were undoubtedly economical 
for railway stations and places of that kind, but they 
were an absolute fallacy when discussing the question 
of decorators’ materials. No man could say what 
shade or tone of colour it was necessary to use for 
decorative purposes until he went inside the room 
which was to be decorated, and all such colours 
ought to be mixed in the room, and nowhere else. 
Gilding by means of a roller was new to him, 
and he differed from the Chairman to the extent that 
he thought for small mouldings and plain run mould¬ 
ings it would be a very useful and valuable adjunct 
for the decorators’ use. He did not think it would 
be satisfactory, however, for large surfaces, for which 
purpose he did not think it was intended to be used. 
The Alabastine method undoubtedly gave a most 
delightful foundatidh and background for pictures, but 
its great drawback was that in a town it collected 
dirt, and its use would have to be practically conhned 
to country houses. It was a great benefit to the 
decorator as well as to the painter to have a material 
which produced in plain colour such delightful effects; 
and the same might be said of washable distempers, 
which for large flat surfaces were infinitely preferable 
to paint. It was a very valuable thing to have a 
material which would lemove paint without causing 
damage underneath. The great drawback to the use 
of water was that it saturated the wood, and the 
whole beauty of the surface was destroyed. Burn¬ 
ing was a very good plan if it were not for the 
horrible smell it made, which rendered it impossible 
to use inside the house. He remembered at one 
time it was not an infrequent thing to remove paint 
from old woodwork with Portland cement. It had 
to remain on some hours, and to be leinoved before 
it began to set hard, but it was most effective in 
getting the paint off, and fairly free from saturating 
the wood, because the cement held the moisture 
and produced the action, wihout saturation of the 
wood. 

Mr. Walter Reid, F.I.C., after thanking the 
author for his eminently practical paper, said it 
had been stated with regard to the mixing of 
lead, in small quantities, with pigments other than 
lead, that if anything up to 10 per cent, of lead was 
added, it was an improvement on a paint which was 
not composed ”Of lead, but of barytes, or of some 
similar ine^t matter. That was well from the sani¬ 
tary and pecuniary point of view, but it was not well 
from the point of view of the duration of a paint. It 
was sure to become yellow, and experiments had 
shown him that the darkening of a paint due to the 
sulphuretted hydrogen of the atmosphere of a great 
city increased in greater proportion than that of the 
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lead, when the lead was diluted by another material. 
Therefore, if, for instance, 100 per cent, darkening 
of pure white lead was obtained, a great deal more 
than one-tenth of that darkening would be present 
if there was only 10 }>€r cent, of lead in the paint. 
From the sanitary point of view, he thought one 
ought to be careful not to call a paint a lead- 
free paint if it contained anything at all in the 
way of lead. The fine subdivision of the pigment 
was everything from the covering point of view. 
Whatever pigment was subdivided in a very fine 
state, provided it was opaque it would cover well, no 
matter what it was. It should not be forgotten, 
however, that when an extremely fine pigment, which 
was inert, was used, a larger percentage of oil must 
be mixed with it ; and in a paint where the 
pigment was inert altogether, the portion which gave 
way under weathering and oxidisation was the oil. 
Turpentine had a far greater action than being 
simply a solvent, it being like many of the essential 
oils a very strong oxidising agent. It always pro¬ 
duced, in contact with the atmosphere, peroxide of 
hydrogen. The drying effect of turpentine was most 
marked. If a little white lead ground in oil was 
mixed with turpentine, and a similar amount with 
petroleum spirit, the difference in the drying would 
be at once seen. There was one statement in the 
paper which ought not to be allowed to pass with¬ 
out contradiction, namely, that the cracking was 
due to the turpentine. It was nothing of the kind; 
it was due to an entirely different reason. France 
was far ahead of this countiy on the question of 
the prevention of lead poisoning, legislation having 
been passed to the effect that paints containing 
lead mu-'t not be used inside houses, although 
they might be used outside. The result had 
been that a large quantity of paint was now made 
in France quite free from lead, which had a great 
covering power. He quite agreed with the remark 
which had been made that graphite paint was ex¬ 
cellent, because it repelled the water. If a painter 
wished to get a light-coloured paint that repelled 
water, by giving an outer coat of a pigment containing 
French chalk, the water would be repelled, and the 
paint last much longer than if such a thing as chalk 
was used. If some of the soaps, such as alumina 
soap, were added to the paint, a wonderful water- 
repelling surface was obtained for three or four 
years, and if the water did not get in the film of 
paint lasted longer. Vermilions were now tinted 
with dyes derived from coal tar; but he thought 
it would be found that no dye derived from 
such organic substance was, in its pure state, 
so permanent as a properly made vermilion. The 
vacant space in a paint tin was, he thought, quite 
immaterial, the quantity of oxygen in the space being 
absolutely trifling. The mixing of paint in a pot 
during half an hour would absorb fifty times as mneh 
oxygen as paint could get in the toiall vacant space In 
the tin, but if it was thought it might do damage 
it was a simple thing to fill the vacant spaee with 


carbonic acid, nitrogen, or waste gases from a furnace^ 
Many of the experiments which it had been sug¬ 
gested the Society should carry out had already been 
performed under the auspices of the Royal Academy 
and other institutions, but not on all the modern pig¬ 
ments. The combination of the pigments and of all 
vehicles used ran into thousands, in addition to 
which the surfaces upon which they might be used 
had to be considered, so that the experiments 
would be of enormous length. The main feature 
of the ingenious little apparatus for applying gold 
leaf was that the gold leaf could be applied in a 
line without wasting 50 per cent, of the gold. 
He had the advantage of seeing some extensive 
experiments made with it at the St. Louis Exhi¬ 
bition, where he was chairman of the jury, and it 
performed the work ten times as quickly as it could 
be done by the old method. The gold size used in 
gilding was the weak point, a fairly good material 
being put on one which was essentially evanescent. 
The gold size was an oxidised linseed oil, and as 
long as it was there the seeds of decay were 
underneath the gilding. The Geimans had in¬ 
troduced a burnished aluminium as a species 
of gilding, especially for picture frames. Upon 
the burnished aluminium a yellow varnish was 
placed, which gave exactly the tint of gold, and it was 
impossible at a short distance to detect which was 
bright gold and which aluminium covered with a 
varnish. It would be of interest if the author was 
able to state what the composition of Alabastine was. 
The aerograph was a very great gain to the decorator. 
He did not think it was right to condemn collodion 
in itself, but the mixtures which were sold in that 
way, because they were soluble gun-cotton mixed with 
camphor and dissolved in spirit. That was a cheap 
but a bad form of getting a solution, because after a 
time the camphor evaporated, and nothing but nitro¬ 
cellulose was left, which was brittle and peeled 
off. Such a paint ought never to be used. Ace¬ 
tone would be very expensive as well as volatile 
for a paint remover, but acetone oil was not so 
volatile, b'usel oil could not be used because the 
smell was terrible, but solutions which were derived 
from fusel oil, which were solvents of the oxides of 
oil, could be used. He thought plenty of turpentine 
would eveutually be obtained, because Russia^ 
Canada, and other countries would produce a supply. 
At the present time the turpentine in America waa 
being used for the production of synthetic camphor, 
and the supply had not reached the demand ; but be 
had no doubt it would eventually do so, because 
there were enormous forests of fir trees in existence. 
In the same way, in regard to varnishes, a short time 
ago, there was a shortage in shellac, which at the 
time was being largely used for electrical purposes; 
but chemists set to work and produced a synthetic lac 
knovm as ** brillac,’’ which was very much better in 
some of its qualities than the natural article. What 
was urgently needed, at the present time, was a sub¬ 
stitute forUnsced oil, and when that was obtained^ 
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the weak point, in connection with paintF, would be 
overcome. 

Mr. E. Brand thought graphite paint was very 
useful for painting exposed iron work, but he did not 
think it would ever be generally used, because of its 
nasty colour. It had been tested on railway car¬ 
riages in America and Canada, and had stood well, 
but for iron work in general, he was informed the 
painters preferred a paint made with pure zinc oxide, 
made up with the very best linseed oil and tur¬ 
pentine. There was no doubt that genuine zinc 
oxide was a very good thing for making paints. 
Many beautiful improvements in tiles and wall¬ 
papers had been brought about by the use of zinc, 
which was non-poisonous. The surface of zinc was 
enamelled and an exact reproduction of tile work 
obtained. It was also of interest to state that experi¬ 
ments proved that zinc would preserve iron from rust¬ 
ing, the American Admiralty having issued a report 
giving the result. The English Admiralty used a 
large quantity of zinc paint made up in a stiff paste, 
which was used in between the iron work of the ships 
because it preserved the iron from rust and decay and 
w'as found to be very much better than red lead. He 
did not think lithopone was a genuine article, and be 
advised all users, whether they used it for a water 
paint or for an ordinary paint, to be careful with it, 
otherwise it would play them tricks. 

Mr. Noel Heaton did not agree with the author’s 
remaiks with regard to white paint, for instance, 
where be said it was not right to use dryers with zinc 
white. His experience was that if that w'as not done 
it was very difficult to get the paint to dry properly ; 
nevertheless he agreed that the use of dryers in zinc 
white very often caused considerable trouble. That 
was one of the disadvantages of the use of zinc white 
compared with white lead. With regard to the 
poisonous qualities and the susceptibility to dis¬ 
colouration of white lead by sulphur, the author did 
not mention anything about the improved white leads 
which had recently been brought out, particularly in 
America. He was assured that Hannay’s process gave 
a white pigment of exceeding good body and covering 
power; and being fully oxidised and saturated with sul¬ 
phur it was not attacked by sulphur, and being insoluble 
it was practically non-poisonous. It would be inter¬ 
esting to know how modern oxidised white leads 
compared in practice with such pigments as zinc 
white. He w'as opposed to ready-mixed paints, 
partly on the score mentioned by Mr. Grace, and 
also because if paint was ground and stored, the diffi¬ 
culty arose of the pigment settling out from the oil, 
and to obviate that it was necessary to emulsify the 
vehicle, which opened the door to a great deal of 
sophistication on the pait of the manufacturer. 
Although there was a very great deal to be said 
against them on that score, they possessed advan« 
tages in their handiness, and because of the benefit 
derived from grinding and mixing pigments on a 


large scali with properly equippe 1 plant. He believed 
that in North Dakota organised exposure tests were 
being made, but there were many questions connected 
with paint which were susceptible of being woiked 
out in a thoroughly scientific manner, which ought to 
be put on a sound basis once for all. It needed some 
authoritative body to take the matter up and carry out 
definite experiments. 

Mr. Jennings, in reply to the Chairman’s remarks, 
said it was obviously quite impossible for him to cover 
in his paper the many points to which Sir William 
had alluded, but he hoped within a 5 ear or two the 
Society would give him the opportunity of reading 
another paper on those questions. He thought ex¬ 
posure tests were quite practicable, and ought to be 
carried out. Fifteen years ago he was engaged in 
America in carrying out .somewhat similar experi¬ 
ments with regard to colours and varnishes. It 
was quite true that there was a great multiplicity of 
pigments, but it would only be necessary, in the fiist 
place, to experiment with the principal half dozen, 
including white lead, zinc oxide, barytes, lithopone, 
and graphite. If paints of known constituents 
could be exposed for a given time and the results 
classified, valuable information would be obtained. 
Graphite paint was made of plumbago, precisely the 
material used in black lead or polish, with the ex¬ 
ception that the physical structure varied. It also 
contained a certain amount of .silica, the plumbago 
being too thin to use by itself; but whatever the 
condition in which it was used, he knew from 
observation that it made an exceedingly fine paint 
for the protection of iron work. With regard 
to his remark as to 5 to 10 per cent, of barytes 
being added to white lead, the statement he made 
W'as that he did not think such a percentage 
of barytes would take aWay from the wearing qualities 
of the w'hile lead. He thought it would add to the 
durability, rather than otherwise, and that so .small a 
percentage would not take away, to any serious 
extent, the covering power, body or opacity. The 
respective drying qualities of petroleum and turpen¬ 
tine in paint was an interesting point, it having been 
a debatable question, for the last twenty years, as to 
exactly what the effect of turpentine was in paint. 
With regard to it causing cracking, he only referred 
to zinc oxide, and not to other paints. A book, re¬ 
cently published in America, which contained the 
results of elaborate experiments, proved that zinc 
oxide did not crack when turpentine was not 
used, except very sparingly. Lithopone w'as a 
very excellent paint to use inside buildings, but 
manufacturers did not cHim it was of great 
service for outside use. It was qvUe true that 
when water was used in any paint remover it 
was a drawback. The paint removers to which be 
made reference contained no water, but only spirit 
which largely evaporated. He was most interested 
in Mr, Grace’s remarks as to Portland cement re¬ 
moving paint, as he had recently been conducting 
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some experiments ^th Portland cement as a pro* 
tecti\e paint for iron. It had considerable good 
qualities in that respect, but how far he did not 
know. 

The CHAinuANf in proposing a vote of thanks to 
the author for his paper, said that architects con¬ 
stantly specified that the joints of steel structures 
should be covered with Portland cement. 

The resolution having been carried, the meeting 
terminated. 


BRITISH TRADE WITH CANADA. 

Mr. Richard Grigg*s report upon the conditions 
and prospects of British trade in Canada has just 
been issued, and contains much information of value 
to home traders. Its conclusions are not new, and 
most of its facts are to be found in other publica¬ 
tions if diligent search is made, but in Mr. Grigg’s 
report they are seen in convenient form, and rest on 
the latest statistics. Mr. Grigg went to Canada as 
the special commissioner of the Advisory Committee 
of the Board of Trade on commercial intelligence, 
and he was there several months enquiring into the 
conditions governing British trade relations with^ 
Canada, and how best foreign competition can be 
met. At pre«'ent the only very serious competitor is 
the United States, for German imports, which were 
making rapid headway up to 1903, have shrunk to 
little more than half since the surtax on German 
goods came into operation in<bat year, and increased 
duties on German goods 335 per cent, beyond the 
tariff common to all imports other than British. 
American imports continue to grow, whereas British 
relatively decline. In the triennial period 1892-4, 
35‘54 per cent, of the total imports into Canada 
came from the United Kingdom and 45*62 from the 
United States ; in the triennial period 1904-6 the 
percentage of British imports had, notwithstanding 
the preferential tariff, fallen to 24*57, and from the 
United States had risen to 59*63. It most be borne 
in mind that a considerable part of the imports from 
the United States consist of commodities with which 
the United Kingdom does not, and in the main, 
cannot compete. Deducting the value of these 
natural ^products from the total importations into 
Canada, and from the United States imports, the 
British percentage is of course increased and the 
United States percentage diminished, but the same 
British decline and United States increase in the last 
triennial period are shown, the respective percentages 
3^*3 4^*5 9s against 32*3, and 46*6 in the 

triennial period 1901-3. 

J$ it possible for the British manufacturer to redress 
the grpwth ? Mr. Griggs arguea.lbat to some, and, 
perhaps, not an inconsiderable, extent it is. But 
there are many difficulties, in the way. Not only is 


the time occupied in the transport of American good» 
very much less, but the United States manufacturer' 
finds it far more easy to maintain a detailed acquaint¬ 
ance with the Dominion market, its needs, and con¬ 
ditions than does his British competitor. He is already” 
familiar with similar conditions in his own country; 
by his travellers and by personal visits he can keep 
in close and almost daily touch with them, and the* 
general mode of life and of industry in Canada is so* 
closely akin to that prevalent in the United States 
that there is no such necessity for the United States 
manufacturer to depart to any considerable extent 
from the line of production and methods which he* 
adopts for his own market as there is for the British 
manufacturer. Still the latter might do a good deal 
towards equalising the conditions of competition if 
he would pay greater attention to Canadian commerce 
and custom. Take the case of structural iron and 
steel. Canada has adopted the United States stand¬ 
ards, and her architects and builders are accustomed 
to them, yet it is only very seldom that British 
manufactures can be induced to quote on Ameri¬ 
can specifications, or produce according to them, 
so the orders go to the United States. What 
may be done in the way of recovery of lost 
position has been shown by the British makers of 
felt hats who, after being much inferior to their^ 
American competitors in the Canadian market, have 
in recent years reversed their position, simply by 
careful attention to Canadian styles. In the textile* 
trade—which forms the strongest and most secure 
part of British trade with Canada—Canadian buyers 
recognise much greater efforts on the part of British 
manufacturers to meet the requirements of the- 
market, and the same is true of the comparatively 
small trade in boots and shoes. 

Mr. Grigg considers that British manufacturers- 
should study Canadian conditions for themselves, 
and not depend so much as they have done in the* 
past upon merchants or agents. They must follow 
the example of their American competitors in entering 
as much as possible into direct connections witlk 
Canadian buyers, and they must turn their attention, 
more than they have done in the past to the problem, 
of distribution under the new trade conditions which 
prevail to-day. Efforts should be made, too, to pro-* 
mote and encourage facilities for quick and cheap 
transportation and communication. Much of Canada’s 
trade goes to the United States, not because of the- 
‘Superiority of the United States products, but be¬ 
cause the goods required can be obtained more- 
rapidly and promptly from that country than froxoi 
the United Kingdom. 

There is little time to be lost in improving trade- 
relations if the British manufacturer is to keep hia 
grip upon what be still holds, for not only is the* 
competition of the United States becoming more for¬ 
midable yearly, the Canadians themselves are becom¬ 
ing serions rivals. ARhongh Canada is at present a. 
country predominantly agricultoral, it possesses vast 
thdusttkl resources whtch> when h sufficient supply 
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of capital and.labour is obtained, will make it a great 
tnanufacturing country also. And whilst German 
competition is at present almost insignificant, should 
the intermediate tariff be applied, as it may be as the 
result of negotiations already opened, German com¬ 
petition might have very serious consequences for 
British trade. At present, German goods arc subject 
not merely to the general rates of duty, but also to a 
surtax of 33J per cent., the duty on German goods 
.being therefore double that on British goods. 

PARAGUAYAN RUBBER. 

The principal rubber-producing trees and plants of 
Paraguay are (a) a species of the Hancornia speciosa^ 
•called by the natives ** manga ice,** or ‘^mangaba,** 
ih) the manihot glaziovii of the mandioca species, 
and (^r) many varieties of lianas** or vines, which 
grow in the forests of the Paraguayan Chaco. The 
“ mangd ice ** is abundant in the northern section of 
Paraguay, and is also found in the southern and 
central parts of the Brazilian State of Matto Grosso. 
It grows wild in open spots and in the clearings round 
the edges of the forests (but never in the forests them- 
•selves), and in the sandy soil so widely distributed 
over Paraguay. According to the United States 
•Consul at Asuncion, the tree attains a height of from 
15 to 20 feet, and bears a small fruit annually. This 
fruit contains the seed, and attempts at cultivation 
have shown that the entire fruit must be planted to 
•ensure germination. The wild growths of the manga 
ice are widely distributed, but experiments have 
demonstrated that the tree responds quickly to culti¬ 
vation. Ground is prepared for a nursery, in which 
Ihe fiuit-bearing seeds are planted, and where the 
young shoots may be protected and shaded. The 
trees grows rapidly, and are ready for tapping in from 
five to seven years. Some of the largest trees are 
reported to be from five to six feet in circumference. 
In the experimental nurseries, started some time ago, 
^6o per cent, of the seed germinated and produced 
healthy plants. Experiments made as to the yield of 
rubber from the plants give an average of about one 
•half pound of gum from the first tapping. Subse¬ 
quent tappings give better results, and large trees 
ihave yielded over four pounds of rubber. There are 
immense numbers of the mangd ic£ in a wild state, but 
ftbeir growth is widely scattered, and makes the cost of 
production rather expensive, more especially as labour 
in Paraguay is scarce. It has been estimated that 300 
trees may be planted to each hectare (2^ acres) and 
ithat upon reaching maturity the trees may be 
^tapped every three years. This latter is a somewhat 
undetermined point, as some claim that the tree may 
‘be tapped with safety* every year. The quality of rubber 
•derived from the mangd ic^ is not. of the best, but 
•this may be due in a measure to the rather crude 
manner in which the sap is coagulated, and the 
lack of capital to carefully handle and prepare the 
producU Coagulation is now effected by placing 
dhe sap-^ white liquid of about the consistency of 


cream—in water to which a small quantity of alum has 
been added. The second class of rubber-producing 
trees of Paraguay is the Manihat glaziovii of the 
mandioca species. This tree, it is said, is also found 
in Brazil, and is also reported as being cultivated 
successfully in Ceylon and in the Congo hiee State. 
It is a tree of rapid growth, and in Paraguay is found 
in the Chaco or western portion of the country, where 
its growth is not confined to any particular soil, as it 
is found in swampy land, as well as in the semi-arid 
sections of the northern Chaco. Little is actually 
known in Ascuncion of the value of the product of 
the ** manihot,** as nurseries set out some time ago 
were abandoned on account of lack of capital, but the 
rubber of this tree is said to be much superior in 
quality to that of the manga ice. The sap—also 
white—coagulates upon exposure to the air, and the 
trees are said to grow to a height of about forty feet, 
and first tappings from young trees yield about one 
half-pound of rubber. The production increases 
yearly until a maximum yield of from ten to twelve 
pounds is secured. The Manihot glaziovn is 
reported to be the most valuable of the rubber- 
producing trees of Paraguay. The different trees 
mentioned may be grown or cultivated successfully m 
the same plantation, although the young shoots of 
the ** manihot ” must be fenced to protect them from 
animals who are fond of the tender shoots. The last 
group of rubber-producing plants found in l^araguay, 
the “ lianas ** or vines are reported to yield a con¬ 
siderable quantity of sap, and from the majority of 
these plants the gum may be extracted by the use of 
machinery, probably a process similar to that of 
treating the “ guayule ** shrub of Mexico. 

THE LIBRARY. 

The following books have been presented to the 
Library since the last announcement: — 

Amstutz, N. S. —Handbook of Photo-Engraving 
Third Edition. Chicago: Inland Printer Co., 
1907. Presented by the Author. 

•‘Artifex** and Opifex.*’—The Causes of Decay 
in a British Industry. London : Longmans, Green, 
and Co., 1907. Presented by the Publishers. 
Beadle, Clayton.—Chapters on Papermaking. Vols. 
3 and 4. London: Crosby Lockwood and Co., 
1907. Presented by the Publishers. 

Bernthsen, A., Ph.D.—A Text-book of Organic 
Chemistry. Edited by J. J. Sudborough, D.Sc. 
London : Blackie and Son, J-td., 1906. Presented 
by the Publishers. 

Bridgett, R. C., M.A., B.Sc., and William Hyslop, 
M.A., B.Sc.—Trigonometry. London : Blackie 
and Son, Ltd., 1907. Presented by the Publishers. 
British Rainfall, 1906.—Edited by H. R. Mill, 
D.Sc. London; E. Stanford, 1907. Presented 
by the Editor. 

Bunan-Varilla^ Philippe.-*Le Detroit de Panama. 
Paris: Dunod et Pinat, 1907. Presented by tha 
Author. 
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Carey, Alfred E.—The Mammoth Hunters. London : 
Greening and Co., Ltd,, 1907. Presented by the 
.Author. 

Day, Lewis F.—Enamelling. London : B. T. Bats- 
ford, 1907. Presented by the Publisher. 

Day, Lewis F., and Mary Buckle.—Art in Needle¬ 
work. Third Edition. London : B. T. Batsford, 
1907. Presented by the Publisher. 

Dewhurst, Wynford.—Impressionist Painting. Lon¬ 
don: George Newnes, Ltd., 1904. Presented by 
the Author. 

Endccott, F. C.—A School Course in Physics. 
Light and Sound. London : Blackie and Son, 
Ltd., 1907. Presented by the Publishers. 

Hardingham, George G. M.—Patent-Rights. Lon¬ 
don : Crosby Lockwood and Son, 1908. Presented 
by the Author. 

Hawkins, Cecil, M.A.— Elementary Geometry. 
London : Blackie and Son, Ltd., 1907. Presented 
by the Publishers. 

London County Council.—Report, 1906-7. London 
Statistics, 1906-7. Presented by the London 
County Council. 

Major, H., B.A., B.Sc.—Moral Instruction. (Mid¬ 
dle Stage.) London : Blackie and Son, Ltd., 
1907. Presented by the Publishers. 

Morgan, R. B., B.Litt., and E. J. Bailey, B.A,— 
Readings in English History from Original Sources. 
Two Vols. London; Blackie and Son, Ltd., 
1906-7. Presented by the Publishers. 

New South Wales Statistical Register for 1905 and 
previous years. Sydney: W. A. Gullick, 1907. 
Presented by the Agent-General for New South 
Wales. 

New Zealand Official Year Book, 1907. Prepared 
by E. J. V’’on Dadelszen. Wellington : John 
Mackay, 1907. Presented by the Registrar- 
General. 

Pearson, Henry C.—What I saw in the Tropics. 
New York : The India Rubber Publishing Co., 

1906. Presented by the Publishers. 

Praagb, L. V.—The Transvaal and its Mines. (The 
Encyclopedic History of the Transvaal.) Johannes¬ 
burg : Praagh and Lloyd, 1906. Presented by the 
Transvaal Government. 

Reynolds-Ball, Eustace.—The Tourist’s India. Lon¬ 
don : Swan Sonnenschein and Co., Ltd., 1907. 
Presented by the Author. 

Stirling, Amelia H., M.A.,—A Sketch of Scottish 
Industrial and Social History in the Eighteenth 
and Nineteenth Centuries. London : Blackie and 
Son, Ltd., 1907. Presented by the Publishers. 

Thouaille, Albert, and E. E. Whitfield, M. A.—First 
Steps in Commercial French. I.ondon: Blackie 
and Son, Ltd., 1907. Presented by the Pub¬ 
lishers. 

Topham, Alfred h., LL,M,—Principles of Company 
Law. Second Edition. London; Butterworth 

. and Co., 1908. Presented by the Publishers. 

Yictorian Year-book, 1966-7.—Melbourne: J, Kemp 

1907. Presented by the Government Statist. 


HOME INDUSTRIES. 

The Iron and Steel Industry ,—A good deal just 
now is said of a discouraging character about the* 
future of the iron and steel industry. According 
to the pessimists, its prosperity has passed never 
to return. The United States and Germany have 
forged ahead of us, and every year we shall fall farther 
into the rear. That relatively these two countries have 
gained upon us in recent years is indisputable, but 
from this admission to the conclusion that we cannot 
remain a great and prosperous iron and steel producing 
country for generations to come is a long one. None 
can forecast the future, but this it is safe to say that 
if the e\ent justifies current forebodings it will be our 
own fault. Germany and the United States—to take 
the only too serious competitors with whom we have 
to reckon—have no natural advantages superior to 
our own. On the contrary we are better placed. Our 
coal is bettqf than German coal, and cheaper; our 
iron ore is better ; our coal and iron are much nearer 
each other. The raw materials of steel manufacture 
cost much more to get together in Germany than with 
us. With us, in the chief iron district, coal, iron ore, 
limestone, and blast furnaces are all within a radius- 
of about twenty-five miles, and the finished product 
in Germany has to be carried much larger distances to 
a shipping port than with us. And so with the United 
States. Her natural resources are, of cour‘‘e, immense \ 
but the difficulties she has to reckon with are sometimes 
forgotten. It costs her nearly twice as much to carry 
ore to furnaces as it costs us to cany Spanish ore to 
our furnaces, and about five limes as much as to get 
our own ore to Cleveland furnaces. In England, coal 
and ore, and furnaces, and mills, and shipping ports are 
almost side by side; in America, owing to the situa¬ 
tion of the coalfields, the piincipal rolling mills are 
from 400 to 500 miles from a seaport. Taking the 
last seven years, the average prices of pig-iron m 
America have ranged from 6s. to 29s. per ton higher 
than our own. Huge steel plants are being erected 
at the present time in the United Mates, but they are 
so enormously costly in proportion to their productive 
capacity that successful competition with us is most 
unlikely. And yet it is said that America and Germany 
will soon be leaving us hopelessly behind in the export 
trade. Should that happen, it will not be because 
the natural advantages of those countries are greater 
than our own, but because their technical training 
and commercial organisation are superior. But there 
is no sufficient reason why training and organisation 
with us should not be made as good as it is in 
Germany and the United States. 

The Leather Trade ,—The leather trade, as judged 
by net profits, was less satisfactory last }ear than 
in 1906. Taking nine leading companies, representing 
nearly all btanches of the trade, the accounts show 
in the case of six of them smaller net profits, 
although only in one case was the dividend smaller, 
and this notwithstanding that Obe aggregate eam-^ 
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ings declined about 12 per cent. The fall in 
the pi ice of raw material at the end of the 
A ear must have been of great benefit to tanners 
and others, and the outlook for the current year 
is encouraging, and indeed brighter than for some 
years past. The cost of production is low, the demand 
for leather good, the American position is righting 
itself, and so far as can be seen trade is likely to be 
active throughout the year. 

The Electrical Indu^try.^Tht progress of the 
electrical industries is strikingly shown in the new 
edition just published of Mr. Emile Garcke s well- 
known Mork, ** The Manual of Electrical Under¬ 
takings and Directory of Officials.” In 1896 when 
the first volume of the manual appeared, only 172 
electrical undertakings were included, with an 
aggregate capital of 61,110,000. Last year 
the number of undertakings had grown to 1,314, 
with a capital of 340,123,000, w’hilst the new 
volume deals with no less than 1,452 under¬ 
takings with a combined capital of 366,584,000. 
The growth in municipal electrical undertakings is very 
marked as between 1907 and 1908. The totals show 
an advance in number of no fewer then iiO munici¬ 
palities with a total of nearly ^io,ooo,oco extra 
capital. Of this sum 46 additional traction under¬ 
takings account for nearly j^6,ooo,oco. while supply 
undertakings have increased by 70, with an addition 
of 544,000 in total capital. An interesting table 
shows the a\eiage rate of dividend or interest on the 
capital issued by the various groups. In three-the 
telephone, manufacturing and miscellaneous—the aver¬ 
age rate paid has been increased, although the improve¬ 
ment i^. small. In the telephone group an increase 
of capital amounting to 1,527,000 only is shown, but 
an increase of nearly ;£’i 7,000,000 in capital has taken 
place in the case of traction companies, although 
only three additional companies are included in the 
list. 

Xottingham Lace Workers, —The evidence taken 
by the Select Committee of the House of Commons 
on Home Work, shows among other things the very 
pool pay of most of the home w’orkersin the Notting- 
hain lace trade. The conditions vary considerably, 
but those of the workers who earn anything like good 
wages are few. The work appears to be divided into 
three grades. In the first called drawing, which is 
largely unskilled, the payment is from i4d. to zjd. 
4in hour; in the second called clipping and scalping, 
which is the common or medium qualities done by 
•the majority of home workers, the payment is from 
2d. to 4d. an hour; and in the third grade, com¬ 
prising the best qualities, and most extreme styles, 
•done by the most experienced workers, the payment 
is from 3d, to 5d. an hour. The employment is veiy 
irregular owing to the continual changes in the 
styles of lace. One style may give employment to a 
large number of home workers, while another may 
give little or none. Since the Commission has been 
isitting the laee manufacturers have decided on a 


minimum tariff for home work, and 120 out of 180 
firms have signed it. 

The yute Industry, —The remarkable growth of 
the jute manufacturing industry in India is shown by 
particulars given by Mr. Wighton, the Chairman of 
the Indian Mills Association, at the recent annual 
meeting of that body at Calcutta. He estimated the 
capital invested in buildings and plant on the banks 
of the Hooghly at 12,000,000, and the working 
capital at ;^io,ooo,ooo. Employment is given to 
200,000 native operatnes, whose wages amount to 
about j^3,ooo,ooo a year. .Sixteen years ago only 
8,000 looms were running, now there are 20,000. The 
thriving condition of the industry is shown by the fact 
that the outjmt last year was 18 per cent, laiger than 
that of the previous year. 

The Factory Acts, — Miss Adelaide Anderson 
presents a cheerful view of the working of 
the Factory Acts. Miss Anderson is the principal 
woman Inspector of Factories, and lecturing at Brad¬ 
ford College the other day she held that piogiess has 
been steady, and incidentally she had a good w’oid 
to say for the attitude of the Master Cotton Spinners 
towards reform. Analysing the factory legislation of 
the last century. Miss Anderson noted how the 
humane spirit, which awoke towards the end of the 
eighteenth century, directed its eflorts first against 
slavery, then for the betterment of the prisons, and 
finally to the lemedying of the conditions of child 
labour, with the Act of 1802 for the lesult. Fiom 
that point developed legislation of wider scope, em¬ 
bracing labour in mines, the employment of women, 
sanitation, accidents, and many economic questions. 
Between 1802 and 1907 no less than 42 Factory Acts 
were passed. 

Speed Recorders attention of the Boaitl of 
Trade has no doubt been given to the regulation 
issued by the Minister of the Interior in Fiance, 
requiring all main line passenger locomotives to have 
speed recorders. Several of the most seiious of 
lecent accidents on our railway lines have been due 
to the locomotive drivers’ tendency to take curv'es at 
the highest possible speed. Ihe speed lecorder is 
intended to stop this most dangerous piactice by 
recording it. The Eastern Railway of Fiance is 
fitting all its locomotives with a machine devised by 
its chief designer. This instrument indicates on a 
dial and records on a chait the speed of the Joco- 
mplive as determined by the speed of rotation of the 
driving-wheels. This method does not giv'e absolute 
accuracy, but the errors are said to be greatest at low 
speeds when they are of least consequence. It gives 
a rough idea of the speed, and that is sufficient for 
the purpose for which it is required, namely, to bring 
home to the driver his disiegard of regulations. The 
instrument is not of the centrifugal type, but is based 
on the distance moved in given intervals of time, those 
distances being lecoided automatically and con¬ 
tinuously as a curve on a chart. 
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CORRESPONDENCE. 


IRRIGATION IN EGYPT. 

In a paper read at a meeting of the Royal 
Society of Arts on the 25th February, Sir Hanbuiy 
Brown took me severely to task for criticising the 
late Sir Benjamin Baker, and added that I was more¬ 
over in error when I stated before the Khedivial Geo¬ 
graphical Society that the Assuan dam was being 
raised by seven metres or one metre higher than my 
project, for it was being actually raised by five metres 
or one metre lower. What Sir Hanbury Brown said 
was in accord with his chivalrous nature, but I con¬ 
fine myself to the facts. 

I am afraid Sir Hanbury Brown was so carried 
away by his feelings that he forget his engineering. 
When one says that a reservoir dam is to be raised by 
six metres, the meaning is that the dam is to be so 
raised that the high water level of the reservoir is to 
be made six metres higher. Reference is never made 
to the roadway of the dam, which is a pure accident. 
I quote from Sir William Garstin’s report in the 
Journal Officiel of the 15th of March, 1905:—“y 
agreed with Sir William Willcocks that the existing 
dam be raised by six metres above the present maxi¬ 
mum level permitted in the reservoir.” It is now 
being raised by seven metres. My facts, as distinct 
from my morals, are absolutely correct, and when 
Lord Cromer, commenting on Sir Hanbury Brown’s 
paper, takes me to task for only reading bis report 
and not those of Sir William Garstin and Sir Benja¬ 
min Baker, his criticism is quite superfluous, for what 
I did read were the reports of the two engineers, and 
I forgot to read Lord Cromer’s. I trust you will 
kindly publish this letter. 

W. Willcocks. 

Constantinople, 17/3/08. 

Sir William Willcocks states that his facts are 
absolutely correct, and suggests that my feelings so 
carried me away that I forgot my engineering. As 
regards “my engineering,” I would only point out 
that my paper contains the remark, “it is the high- 
water level of the reservoir that will be raised by 
7 metres,” 

As regards the facts, I think Sir W. Willcocks 
should have remembered that, when he was deliver¬ 
ing a lecture to the Khedivial Geographical Society, 
he was not addressing an audience possessed of a 
knowledge of engineering sufficient to enable them to 
put a correct interpretation on his remarks about the 
raising of the dam; and it would, in any case, have 
been better, in stating the facts on which his criticisms 
of Sir Benjamin Baker were based if he had been 
careful to avoid ambiguity of expression. ” Egypt,” 
No. 2 (1907), includes a note by S8r Benjamin Baker 
in which is this sentenceThe existing dam and 
locks may be easily modified so as to admit of the 


level of water being raised seven metres, without in¬ 
troducing any element of danger whatever, or impair¬ 
ing the present factor of safety.” There is no 
ambiguity about that. 

In Sir W. Willcocks’s lecture of 21st December, 
1907, he states:—Works, which will take five or six 
years to complete, are being undertaken to raise the 
dam seven metres and widen it to five metres.” Are 
we to understand that the expression “ raise the dam” 
refers to the high-water level of the reservoir, whfle 
the expression “widen it” refers to the dam? If 
so, Sir William Willcocks’s facts may be “abso¬ 
lutely correct,” but his method of presenting them is 
no more exact than the sentence he quotes from the 
Journal Ojjiciel of the 15th March, 1905. 

I may here point out that, in Sir B. Baker’s note, 
referred to above, it is further stated, concerning the 
Assuan Dam that, “ Now that the apron is com¬ 
pleted, the level of water may be raised 1*50 metres, 
without carrying out any works at the dam or locks.” 
The situation is then, this:—The dam, as it 
existed, without addition, was capable of holding 
up the reservoir water level to 1*50 metres above 
R.L. 106, that is, to R.L. I07'50. The dam is 
being so added to and modifiied that it may hold up 
a further 5*50 metres, that is to R.L. 113. The 
roadway of the dam when so modified, will be 5 
metres higher than it is at present. That I believe to 
be an “ absolutely correct ” statement of the facts, 
Hanbury Brown. 

Newlands. 

March 25th, 1008. 


OBITUARY. 


A. G. Stanton.— Mr. Arthur Gwyer Stanton, of 
the firm of Messrs. Gow, Wilson and Stanton, Limited, 
died on Wednesday night, the 18th inst., in conse¬ 
quence of a severe attack of influenza. Mr. Stanton 
joined the firm in 1885, and up to the time of his death 
took an active part in the management of the busi¬ 
ness. He was an acknowledged authority on the 
statistics of the Tea Industry, and prominent in all 
matters connected therewith. 

Mr. Stanton was elected a member of the Society 
of Arts in 1887, and on January 23rd, 1895, 
read a paper on “ Tea,” for which he received the 
Society’s silver medal. On May 12th, 1904, he 
contributed a paper to the Indian Section on “ British 
Grown Tea,” ' He not only read two papers himself 
but compiled for Mr. G. W. Christison’s paper (“ Tea 
Planting in Darjeeling,” 1896) a valuable table show¬ 
ing the gradual displacement of China tea sim^e 1866, 
with percentage of each kind used and quality of all 
tea per head of population. He was a prominent 
member of the Indian Tea Association and a member 
of the General Committee. His kind and genial 
manner endeared him to a large circle of friends. 
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GENERAL NOTES- 

Raw Wax. —^Formerly large shipments of raw 
wax were made from Persia to India and Europe, but 
owing to the production of wax from mineral oil and 
its comparative cheapness, the beeswax industry in 
Persia received a heavy blow. In his report upon the 
trade and commerce of Bushire (Cd. 3727 - 34 )» Mr. 
Vice-Consul Chick says that the iucrease in the culti¬ 
vation of the poppy seems to have driven away the 
bees from many of the honey-producing districts. 
Honey bees have seldom been known to yield honey 
in districts lower than Kazerun, but they are prolific 
wherever running water and verdure exist, and their 
management has been well understood by the peasants 
in the past. Pilgrims to Kerbela and the holy places 
carry with them an appreciable number of wax 
candles, and in Russia, where the Orthodox churches 
consume only wax candles, to the exclusion of other 
kinds, their loss is stated to be large. Small ship¬ 
ments of wax sometimes take place to Antwerp and 
Germany from Bushire. 

Rubukr in Colombia.— As but few indiarubber 
plantations have been made in Colombia, in his 
report just issued (Cd. 3727-39), Mr. F. Strange, 
His Britannic Majesty’s Minister at Bogote, sa} s that 
there is one at Ceara Manchiot, some three days 
journey from the capital, which is said to have pro¬ 
duced some good samples, so it would seem that the 
production of this article might be very much in¬ 
creased, but foreign capital and enterprise are required. 
The wild rubber comes from remote parts of the 
republic, which are very difficult of access. Here, 
again, a considerable outlay of capital would be neces¬ 
sary before the trade could be developed. The natural 
outlet of the rubber districts is by the Amazon, and it 
is believed that the Treaty which has recently been 
negotiated with Brazil will, when ratified and put in 
force, afibrd far greater facilities for exportation than 
have existed hitherto. 

Marine Motors in Japan.— Quite a growing 
industry seems to have sprung up in Japan in marine 
motors. In his report on the trade of Kobe (Cd. 
3227-25) Mr. Consul Bonar sajs that the number of 
boats (sea-going) using marine motors of Japanese 
make is fast increasing, and there would seem to be 
in this line an excellent opening if British manufac¬ 
turers would give the matter their attention. For 
some time past a large number of Osaka river boats 
have been using petrol motors, of which the first 
supplies came from the United States. These appear 
then to have been copied, and in some cases, it is 
claimed, improved upon, so that now the majority of 
the motors used on the river craft are of Japanese 
manufacture. Though somewhat noisy and evil¬ 
smelling they appear to answer the purpose, and 
therefore in that line—unless something cheaper or 
better of foreign manufacture can be put on the 


market—the Japanese motor manufacturing worka 
will have it all their own way. But for sea-going^ 
craft, simple but reliable motors of 12, 15, 20, and 30 
horse-power, using common kerosene oil—paraffin 
(the latter is obtainable at every little seapoit or 
village), should have, the Consul thinks, a large 
sale provided the price were reasonable. The British 
manufacturer should remember, however, that by 
manufacturing on the spot he will save 50 per cent, 
import duty on a motor as a whole or any part thereof 
which would otherwise he imported into Japan. 

MEETINGS OP THE SOCIETY. 

Ordinary Meetings. 

Wednesday evenings, at 8 o’clock :— 

April i.— “Dr. Schlick’s Gyroscopic Apparatus 
for Preventing Ships from Rolling.” By M. Wurl, 
Sir William Hfnry White, K.C.B , F.R.S., 
will preside. 

April 8 . — “ Technical Education in America.*^ 
By Sir William H. Preece, K.C.B., F.K.S. 
Charles Moberly Bell will preside. 

April 29.— “Modem Roumania.” By Alfred 
Stead, Consul-General for Roumania. Sir Pf.kcy 
Sanderson, K.C.M.G., will preside. 

May 6.—” The Gramophone, and the Mechanical 
Recording and Reproduction of Musical Sounds,” 
By Lovell N. Reddie. 

May 13.— 

M\y 20.— “Industrial Entomology: or the 
Economic Importance of a Study of Insect Life.” 
By F. Martin Duncan. 

Indian Section. 

Thursday afternoons, at 4.30 o’clock : — 

April 30.— “ Reminiscences of Indian Life.” By 
the Right Hon. Lord Lamington, G.C.M.G., 
G.C.I.E., late Governor of Bombay. 

May 21.—“The United Provinces of Agra and 
Oudh.” By Sir James John Diggks La Touche, 
K.C.S.I., Member of the Council of India and late 
Lieutenant-Governor of the United Provinces. 

Colonial Section. 

Tuesday afternoons, at 4.30 o’clock : — 

April 7.— “The Imperial Problem of Asiatic 
Immigration.” By Richard Jehb. The Right Hon. 
Alfred Lyttelton, K.C., M.P., will preside. 

Applied A*rt Section. 

Tuesday evenings, at 8 o’clock :— 

March 31. — “Enamel Portraits.” By Cyril 
Davenport, F.S.A. Sir Hubert vonHkrkomer, 
C.V.O., R. A., will preside. 

April 28.—“ Lace as a Modem Industry.” By 
Miss ISEMONGER. Alan S. Cols, C.B., will preside. 

May 26.— 
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Cantor Lectures. 

Monday evenings, at 8 o’clock :— 

^Professor Vivian B. Lewes, Fuel and 
its Future,” Four Lectures. 

Lecture IV.— March 30.—The internal com- 
ibustion en^rine versus steam—Gaseous fuel and 
•power production—The utilisation of peat—The 
regeneration of Sun energy when our present fuel 
supplies are exhausted—Alcphol as a fuel, and its 
jpossibiiities. 

WiLUAM Burton, F.C.S., ‘‘The Nature 
and Structure of the Porcelains.” Three 
Lectures. 

May 4, II, 18. 

Shaw Lectures on Industrial Hygiene. 

Friday evenings, at 8 o’clock :— 

May 15.— “The Dangers of Coal Dust, and 
their Prevention.” By W. E. Garforth, Presi¬ 
dent of the Colliery Proprietors’ Association ol Great 
Britain. 

Howard Lectures. 

Thursday evenings, at 8 o’clock :— 

H. S. Helr-Shaw, LL.D., F.R.S., ’’The 
Navigation of the Air.” Three Lectures. 

T.ecture III.— April 2.—Contrivances in which 
the force of gravity is opposed dynamically—The 
methods adopted in nature—Birds, flying reptiles, 
'flying animals, and flying fish—The stability and 
resistance of an aeroplane—Kites, parachutes, and 
the gliders of Lilienthal, Pilcher, Chanute, and the 
Wright Brothers—Lessons to be learnt from the use 
of models — Comparative features of the flying 
machines of Santos Dumont, Delagrange, Bleriot, 
.and Farman, and others. 

MEETINGS FOR THE ENSUING WEEK. 

Monday, March 30...ROYAL SOCIEIY OF ARIS.John- 
street. Adelphi, W.C., 8 p.xn. (Cantor Lecture.) 
Professor Vivian B. Lewes, “ Fuel and its Future.’* 
(Lecture IV.) 

Fanners’ Club, 'Whitehall-rooms, Whitehall-place, 
S.W., 4 p m. Discussion on “ Local Taxation.” 

Surveyors, r?, Great Georfi^e-street, S.W., 8 p.m. 
Mr. F. C. Hunt, “ Quantities: Should they form 
part of the Contract ? ” 

Geographical, University of London, Burlington- 
gardens, W., 8^ p.m. Mr. H. J. Mackinder, 
“ The Geographical Conditions affecting the 
British Empire, i. The British Islands.” 

British Architects, 9, Conduit-street, W., 8 p.m. 
Paper on “ Theatre Planning.’* 

Actuaries, Staples-inn-hall, Holborn, W.C., 5 p.m. 
Tubsday, March 3*.. ROYAL SOCIETY OF ARTS, 
John*street, Adelphi, W.C., 8 p.m. (Applied 
Art Section.) Mr. Cyril Davenport, “Enamel 
Portraits.” 

Royal Institution, Albemarle-street, W., 3 p.m. 
Dr. E. A, Wallis Budge, ^'The Egyptian Sudan 
its History, Monuments, and Peoples—Fast apd 
Present.” (Lecture II.) 


Civil Engineers, S5, Great George-street. S.W., 8 
p.m. Mr. Ernest Richard Dolby, “ Some Methods 
of Heating adopted in Hospitals and Asylums 
recently built.” 

Photographic, 66, Russell-square, W.C., 8 p.m. 
Mr. W. fiickerton, The Camera as an Aid to 
the Study of Birds.” 

Wednesday, April i...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C , 8 p.m. Mr. M. 

VVurl, “ Dr. Schlick’s Gyroscopic Apparatus for 
Preventing Ships from Rolling.” 

Geological, Burlington-house, W., 8 p.m. Mr. J. 
Frederick N. Green, “ The Geological Structure 
of the St. David’s Area (Pembrokeshire).” 

Royal Archaeological Institute, 20, Hanover-square, 
W., 4J p.m. Professor Haverfield, “Roman In¬ 
scriptions in Britain.” 

Thursday, April 2. ROYAL SOCIETY OF ARTS, 
john-street, Adelphi, W.C., 8 p.m. (Howard Lec¬ 
ture.) Professor H. S. Hele-Shaw, “The Naviga¬ 
tion of the Air.” (Lecture HI ) 

Royal, Burlington-house, W., 4^ p.m. 

Antiquaries, Burhngton-house, 'W^., 8} p.m. 

Linnean, Burlington-house, W., 8 p.m. i. Dr Hans 
Gadow, “ Altitude and Distribution of Plants in 
Southern Mexico.” 2. Miss Winitred Smith, 
“ The Anatomy of some Sapotaceous Seedlings.” 
3. ]>r. N. Annandale, ‘ Notes on some .Sponges 
Recently Collected in Scotland.” 

Chemical, Burlington-house, W., 8^ p.m. x. Messrs. 
D. R. Boyd and E. R. Marie, “'Ihe Condensation of 
Epichlorohydrin with Phenols.” 2. Mr Ci Senter, 
“ Kate of Hydrolysis of Chloroacetates and Bromo- 
acetatns and of R Chlorhydrin by Water and by 
Alkali, and the influence of Neutral Salts on the 
Reaction Velocities.” Preliminaiy Note. 3. Prof. 
F. D. Chattaway, “ A New General Method of 
Preparing Diazonium Bromides.” 4. Prof. W. N. 
Hartley, “The Probable Nature of the Impurity 
found m the Triphenyl methane Spectrum.” Mr* 
A. G. G. Leonard, “ The Absorption Spectrum 
of Tryphenylmethane.” 0. Mr. S. S. Pickles, 
“ The Constituents of Cyprus Origanum Oil. 
Isolation of a new Terpene (Origanene).’’ 

Royal Institution, AJbemarle-stroct, W., 3 p.m. Mr. 

R. Lydckker, ” The Animals of Africa.” (Lecture 

T) 

Civil and Mechanical Engineers, Caxton-hal', 
Westminster, S.W.. 8 p ra. Mr. C. Humphrey 
Wingfield, “Efficiency of Boiler Heating Sur¬ 
face.” 

Electrical Engineers, 25, Great George ■ street 

S. W., 8 p.m. Messrs. G. Stoney and A. H. Law, 
“High-Speed Electrical Machinery ” 

Friday, April 3...Royal Institution, Albemarle-street, W., 
9p.m. Lord Montagu of Beaulieu, “The Modern 
Motor Car.” 

Civil Engineers, 25, Great George-street, S.W., 
8 p.m. (Students* Meeting.) Mr. G. W. N. Rose, 
“Notes on the Foundations of an Indian Bridge.” 
North-East Coast Institute of Engineers and Ship* 
builders, Newcastle-on-Tyne, 7J p.m. Mr. E, 
Hall Craggs, “ The Framing of Vessels.” 
Architectural Association, 18, Tufton-street, S.W. 
7J p.m. Mr. Lewis F. Day, “ Originality and 
Tradition in Design.” 

Geologists’ Association, University College, W.C., 
8 pm. 

Philological, University College, W.C., 8 p.m. 
Quekett Microscopical Club, 20, Hanover-square, 
W.C.,8p.m. 

Saturday, April 4 . Royal Institution, Albemarle-street, 
W., 3 p.m. Prof. J. J. Thomson, “ Electric Dis¬ 
charges through Gases.” (Lecture V.) 
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NOTICES. 


NEXT WEEK. 

Tuesday, April 7, 4.30 p.m. (Colonial 
Section.) Richard Jell, '‘The Imperial 
Problem of Asiatic Immigration.’* 

Wfa)NEsJ)AY, April 8, 8 p.m. (Ordinary 
Meeting.) Sir Willia.m Preeck, K.C.B., 
F.R.S., “ Technical Education in America.” 

Further details of the Society’s meetings will 
be found at the end of this number. 


MR. BURTON’S CANTOR LECTURES. 

Mr. \Vnj.iA:M Burton, in consequence 
of the pressure of other work, is unable 
to fulfil his engagement to deliver the 
course of Cantor Lectures on “The Nature 
and Structure of the Porcelains,” announced 
for Mondays, May 4, ii, and 18. The course 
will therefore not be given this Session. 


CANTOR LECTURES. 

On Monday evening, 31st inst.. Professor 
Vivian B. Lewes delivered the fourth and 
last lecture of his course on “ Fuel and its 
Future.” 

On the motion of the Chairman, a vote of 
thanks to the Lecturer was carried unani¬ 
mously. 

The lectures will be published in the 
Journal during the summer recess. 


APPLIED ART SECTION. 

Tuesday evening, March 31 ; Alexander 
Fisher in the chair. 

The paper read was on Enamel Portraits.” 
By Cyril Davenport. 

The paper and discussion will be published 
in a future number of the Journal* 


PROCEEDINGS OF THE SOCIETY* 


COLONIAL SECTION. 

Tuesday afternoon, March 24; H. E, 
Admiral Sir Frederick G. D. Bedford, 
G.C.B., in the chair. 

The paper read was— 


THE MINERAL RESOURCES OF 
WESTERN AUSTRALIA. 

By thk Hon. C. II. Rason, 

Agent-GcnerJil for Western Australia. 

It was in 1885 that gold in any appreciable 
quantity was first found in Western Australia, 
the discovery being made by a party of 
prospectors led by men named Hall and 
Slattery on the Margaret and Ord rivers in 
the Kimberley division which forms the far 
northern portion of Western Australia. In 
the following year the fact that a new State 
had been added to the Empire’s gold-pro¬ 
ducing countries was officially recognised by 
the proclamation of the Kimberley goldfield, 
although Kimberley, the pioneer field, cuts a 
very poor figure in the State’s gold production 
to-day. It has been quite over-shadowed by 
the richer and more accessible fields in the 
southern part of the State. Nevertheless, 
he would be a rash man who would say 
that Kimberley’s mining days are past or 
numbered. Its gold production has fluctuated 
very much during the last 23 years, but in no 
single year has it fallen to nil. The area of the 
proclaimed Kimberley goldfield (the remotest 
and least developed of all) is greater than that 
of all Scotland, and, since it is peopled by fewer 
persons than you would find in an English 
village, it is not difficult to believe that untold 
mineral wealth may yet be found in that part 
of Western Australia. Only a couple of years 
ago the Assistant Government Geologist, in 
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reporting on a silver-lead mine in the West 
Kimberley country, mentioned a fact which 
better illustrates the remoteness of that lonely 
teiritory in the far North-West of Australia 
than anything else I could cite. He said that 
the mine was situated on a river which, 
‘^although of considerable size,” does not 
even find a place on the map ! 

Nearly every mineral of economic value 
known to geological science, including gold, 
silver, iron, copper, and tin, has been proved 
to exist in Kimberley, to what extent and In 
what degree of richness will some day be 
proved by the pioneer prospector and the 
enterprising capitalist, perhaps to the better¬ 
ment of the world in general and the enrich¬ 
ment of Western Australia in particular. 

For the past dozen years ox so attention has 
been concentrated on the Coolgardie and Kal- 
goorlie and other proved fields in the more 
southern part of the State. Nor is that to be 
wondered at. In those years these fields 
have been producing from one million to two 
million ounces of gold per annum. In only 
one other country in the world has this rate of 
production been contemporaneously equalled. 
When you have several mines in one district 
turning out gold in fabulous quantities—some 
100,000 ounces and others 150,000 ounces yearly 
—speculative interest is inevitably centred in 
the exploitation of the fields that give such 
immediate tangible results rather than in 
purely speculative work in unproven fields. 

The first discovery of gold in the direction 
of what is now the extensive Eastern goldfield 
was made in 1887, in the Yilgarn hills, a then 
uninhabited, because arid, region some 200 
miles beyond the farthest inland settlement 
of the day, and some 270 to 300 miles from 
the coast. The State was by this time 
fully alive to the immense possibilities of 
Western Australia as a gold-bearing coun¬ 
try, and prospecting for auriferous reefs 
and alluvial deposits was carried still further 
eastwards and outwards by numerous parties 
of adventurous diggers, most of whom hailed 
from the other Australian States. These ex¬ 
plorations led to the successive discovery of 
the Yilgarn, Coolgardie, Kalgoorlie, Menzies, 
and a number of other auriferous areas which 
are now^ included in the Eastern goldfields, 
where most of the great producing mines of 
the present are to be found. Similar prospect¬ 
ing in the Western and North-Western Divi¬ 
sions led to discoveries of reeft in those parts, 
W’hich are now being mined at various points. 

The story of the discovery of Coolgardie is 


one of the world’s romances of gold-seeking* 
The discoverers were two Victorian miners, 
Messrs. Bayley and Ford, who had been pros¬ 
pecting on the Murchison. The expedition, 
which resulted in the discovery which has 
made their names famous in Western Austra¬ 
lian history, w^as carried on under conditions 
that taxed the endurance, and proved the 
quality of these two men, as similar expedi¬ 
tions have proved the ** grit ” and resourceful¬ 
ness of the mining pioneers all over Australia* 
Leaving Perth, in April, 1892, they struck out 
for the North - East, but, after traversing 
250 miles, they lost their horses and had 
to turn back. Equipped with fresh horses, 
they started again on what again proved to be 
a long, tedious, and futile journey, for again 
they were forced to turn back—this time for 
want of water. 

The third attempt won them fame and 
fortune. First they found that which to them 
then was more precious than gold—water. 
They found a natural well, known to the scat¬ 
tered tribes of that far-away country as 
** Coolgardie.” Pitching their camp beside 
the well, they turned their horses out to feed, 
and started prospecting the country around. 
Ford picked up a half-ounce nugget, and 
before the night fell on their first day’s labours 
in that lonely land, they had gathered in over 
20 ounces of gold. Two or three weeks’ more 
surface prospecting was rewarded with over 
200 ounces. 

By this time food supplies had given out, so, 
keeping their own counsel concerning their 
discoveries, they returned to civilisation, laid 
in a fresh stock of provisions, and hastened 
back to their El Dorado. Within a few days 
of their return they happened upon the reef 
that made Coolgardie a name to conjure with 
in mining camps and on Stock Exchanges the 
wide W’orld over. Beginning with a ** slug ” 
weighing 50 ounces, they picked out from the 
cap of that reef in a few hours upwards of 
500 ounces of gold ! 

Bayley, carrying 554 ounces of gold, 
journeyed back to the nearest mining 
town, exhibited his find to the mining 
warden, put in a claim for a lease of 
the land on which this marvellous discovery 
had been made, and hurried off to the field 
again with a party that numbered 150 
men, besides coaches and horses, and all the 
paraphernalia of prospecting and camping. 
In their wake, in course of time, came gold 
seekers in hundreds and thousands. 

At that time there was no railway within 
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250 miles of Coolgardie ; no white settlement, 
no roads, no food supplies of any kind along 
the route, and precious little drinkable water. 
An official account tells us that— 

Men travelled through the waterless tract of 
country on foot, horseback, bicycles, and in vehicles 
of all descriptions, while food, stores and tools were 
sent forward by horses or donkey teams, or on long 
strings of camels. Along the track, with intervals 
between, were huge dome-shaped bosses of granite, 
some of which covered large areas of ground. On 
their tops and sides were holes and hollows that held 
water after rains, while along their bases were 
‘ soaks * in the sand where water could be obtained 
in a few feet of sinking, but the supply was small and 
uncertain in view of the great demand being made 
on it. Enterprising men quickly began to do a 
thriving trade by condensing the salt water to be 
found plentifully along the route, and disposing of it 
to the thirsty teams at as much as 2s. 6d. per gallon, 
or even higher. Diggers swarmed over the flats for 
miles round ('oolgardie, pegging out claims, which in 
a large number of instances yielded rich returns. A 
town sprang up as if by magic. Bag and ‘ hessian 
humpies ’ rapidly gave way to wood or iron 
structures, 01 to mure permanent buildings of wood 
or stone. Coaches for mail and passenger traffic, 
and team upon team of horses and camels for the 
cariiage of stores were rushed to the fields. The 
nearest telegraph station being 113 miles distant, 
messages were despatched by Afghans on swift 
camels, or by the corps of cyclists, which was soon 
established, to keep up regular communication, while 
the extension of the telegraph line was being com¬ 
pleted.” 

From Bayley and Ford's mine (which, by the 
way, was floated into a company in London) 
there was taken in the first nine years of its 
history 134,000 ounces of gold, valued at 
j{^530,ooo, upon which 84,000 Avas paid in 
dividends. From the whole Coolgardie field 
nearly 900,000 ounces, of the approximate value 
of ;^3,500,ooo, have been taken. 

In June, 1893, Flannagan and Hannan dis¬ 
covered the alluvial field named after Hannan, 
and later known as Kalgoorlie. A large 
quantity of alluvial gold was obtained by the 
2,500 diggers who quickly swarmed over this 
new field ; and of still greater importance was 
the discovery of some of the rich reefs of the 
Golden Mile, in the neighbourhood. 

In 1894 the sensational discoveries of the 
Londonderry and the Wealth of Nations 
occurred. The Londonderry was found by 
a party of unsuccessful prospectors on their 
way back to Coolgardie. Two of them picked 
up some rich gold-bearing specimens. After 
a brief search, the outcrop of a reef was 
exposed, from which in the course of a few 


days they took out 4,000 to 5,000 ounces of 
gold. One specimen was estimated to be worth 
;^3,5oo. From the cap of the Wealth of 
Nations reef gold to the value of £20,000 was 
secured in a few days. One specimen con¬ 
tained fully 8,000 ounces, and two nuggets of 
197 and 147 ounces were secured. 

The mines on this field (officially known as 
East Coolgardie, but generally associated in 
the public mind with the name Kalgoorlie) have 
yielded nearly 9,000,000 ounces of gold, of the 
approximate value of j^36,000,000 ; and upon 
this field, which fifteen years ago was looked 
upon as desert country, there has grown up 
the city of Kalgoorlie, with a population of 
nearly 30,000, and said to excel many of the 
larger and older cities of Australia in some of 
the matters of advanced civilisation, such as 
electric lighting, electric tramways, tele¬ 
phones, c'irc. 

As the work of prospecting and discovery 
proceeded, followed by the opening of the 
mines and general expansion and systema¬ 
tising of the gold-getting industry, the output 
of the metal increased by leaps and bounds 
year by year. In 1889 the yield reached nearly 
;^6o,ooo in value; in 1891 it was £11^,000, 
The following year it doubled ; and, keeping up 
a marvellous rate of progression as new gold¬ 
fields were opened up, it reached ;^i,2o6,ooo 
sterling in 1896—the eleventh year of the gold 
production. For the following year, 1897, 
when the great Kalgoorlie mines had begun 
to contribute to the yield, the value rose to 
well over ;^^2,50o,ooo ; and in 1898 948,564 
ounces were obtained, the value being just 
over ;^4,ooo,ooo sterling. Over ;£6,ooo,ooo 
sterling was realised in each of the two follow¬ 
ing years ; and the new century was inaugu¬ 
rated by a yield of £^,2jiS,ooo for 1901, fol¬ 
lowed by just under ;6'8,000,000 for 1902. 1903, 
with an output of just under 2,750,000 of 
crude ounces (just giving over 2,000,000 of 
fine ounces), the value being ;£8,77o,ooo, was 
the year of the highest yield up to date. 

1904-5-6-7 show a decline in both quanti¬ 
ties and values ; but this is due not to any 
general “slump'' in the mining industry, 
but to the decreased output of a few mines 
the previous phenomenal returns from which 
swelled the totals. To quote the latest report 
to hand from the Department of Mines of 
Western Australia (1906):— 

“ It may be pointed out that in nearly every case 
the reduced output may be accounted for by the 
diminished production from a very few mlues, and in 
several cases the decrease for the goldfield may be 
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accounted for by tbe smaller output from one mine 
only, thus goin^ to show that mining as a whole is on 
a «ound footing. A decreased output can never be 
contemplated with equanimity, but when it can be 
shown that it is not caused by a general failure of 
mining operations, but rather by fluctuations in the 
production of some of the larger mines which are 
caused in all probability from prudence rather than 
necessity, and with a view to prolonging their life by 
treatiilg larger quantities of lower grade ore, it may 
be regarded without much apprehension.” 

The 1907 output was about 27,000 ounces 
below that of 1906. But the tonnag^e crushed 
was roundly 80,000 tons greater than in 
1906, the grade of ore falling from 50*54 
shillings per ton in 1906 to 48*00 shillings per 
ton in 1907. This is not only because some of 
the big mines have become poorer, but is 
largely because cheaper methods of handling 
the ore have made it more profitable to work 
ore which formerly was unpayable. The 
falling off in production of gold is due to— 

(a.) Decrease in the value of the ore in 
many of the principal mines as they are 
worked deeper. In the deepest mine in the 
State, however, values have been well main¬ 
tained at the lowest depth, well over 2,000 feet. 

(^.) More economical methods of working, 
taking out a larger tonnage of ore than 
formerly, but at a lower aveiage gold con¬ 
tent. 

(r.) Exhaustion of the ore in several mines, 
which have been large producers in the past. 
This is a natural consequence of rapid modern 
methods of working out mines, and its effect 
can only be neutralised by active development 
of new mines to take the place of those worked 
out. In several cases lately, however, mines 
that have been considered worked out have 
developed fresh bodies of ore and taken a new 
lease of life. 

(d.) Dulness in the mining market, making 
it impossible to open up new mines actively 
to replace those worked out, and discouraging 
prospectors from searching for fresh dis¬ 
coveries. 

At the present time the annual gold output 
of Western Australia is only two or three 
points less than half of the total for the whole 
of Australasia. That is, this State produces 
nearly as much as the other five Australian 
States and New Zealand together. 

Taking the grand totals of gold production 
for the twenty-three years from 1886 to the 
end of last year, we find that Western Australia 
has, ^during this period, produced the enor¬ 
mous quantity of over 18,000,000 fine ounces— 


roughly, some 750 tons of gold of the value 
of nearly ^^80,000,000 sterling. 

Just think of it! This little community has 
won from the wide wastes of its great, sparsely 
peopled territory, in little more than twenty 
years, gold enough to build and equip a fleet 
of fifty Dreadnoughts, 

The increase in dividends is not less re¬ 
markable than the growth of gold production. 
The working mines made a start in returning 
profits to the shareholders in i8go with the 
insignificant total of 1,250. Nine years later 
the total amount paid in dividends by the 
gold-mining companies in one year exceeded 
j^2,000,000 sterling ! Owing to improvements 
in conditions of working, the dividends do not 
always bear the same proportion to the annual 
yield. For instance, the year of the record 
yield (1903) shows a slightly less amount paid 
in dividends than 1904, when the production 
had somewhat declined; while in 1905, with 
a still further decline in yield, the total of 
dividends paid was the highest on record 
(;t2,167,639). 

Approximately, the Western Australia gold¬ 
mines pay a sovereign in profit on every ounce 
of gold produced. Ten years ago the divi¬ 
dends averaged /*5 on every 6 ounces. Five or 
six years later the results had improved, the 
dividends averaging in 1903 on every five 
ounces. This relative improvement has con¬ 
tinued ever since. Last year an output of 
1,697,000 ounces yielded ^^1,738,000 in divi¬ 
dends, or rather more than one sovereign 
profit on each ounce of gold won. 

During the earlier years of what may be 
termed the gold boom in the State I have the 
honour to represent, serious doubts were enter¬ 
tained as to the continuity or “ permanence " 
of the lodes on the Eastern fields. These mis¬ 
givings were founded on the “pockety*’ 
nature of the deposits unearthed about Cool- 
gardie; and the question exercised many 
minds until the greater Kalgoorlie mines were 
opened up on a large scale and the lodes were 
found to maintain their auriferous character 
as they were followed down. Then the un¬ 
certainty vanished; and now a depth of over 
2,000 feet on the lode has been reached on the 
Boulder reef, while over a dozen shafts in this 
district have been sunk more than 1,000 feet 
oii good ore. As a rule, however, there is a 
falling-off in the grade of# the ore as great 
depths are attained. 

I would particularly point out that the 
present falling off in the production need not 
be the cause for the slightest anxiety as 
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re^^ards the future of the gold-mining industry 
of Western Australia considered as a whole. 
Even if we must recognise that perhaps the 
** Golden Mile group, which have constituted 
a world-wonder in the past few years, may not 
continue their phenomenal returns, we must 
remember that they are yet producing largely. 
In 1906 (which is the last year for w'hich I have 
detailed returns) the East Coolgardie Gold¬ 
field (in which the Kalgoorlie group is situated) 
yielded only 8,000 ounces less than in the pre¬ 
vious year, although the dividends amounted to 
j^3,250 more. More ore had been taken out 
(nearly 15,000,000 tons in 1906 against under 
1,300,000 tons in 1905), but the ore was of 
lower grade, being valued at 56 shillings as 
against 65 shillings in the previous year. 

It may be that in the race for showing the 
largest annual return and paying the biggest 
dividend, it has been too much the fashion in 
the past to pull out all the good ore in sight 
and realise on it, without providing adequately 
for the expensive work of exploration at greater 
depths. This would seem to be the view of 
the State Mining Engineer in a lecture he 
recently delivered at Perth (W.A.). "J'o-day, 
however, all the leading mines are making 
vigorous efforts to maintain their front position, 
strengthening themselves by active exploration 
at deep levels well ahead of the immediate 
requirements of the mills. 

A feature in the methods of working which 
must be very gratifying to the shareholders in 
the gold mines generally in the State, and 
which is particularly marked in the case of the 
great Kalgoorlie group, is that the proportion 
of dividends to annual yields has increased to 
such an extent that the total amount of profits 
returned to shareholders reached its high- 
water mark in the second year of the decline 
of the yield. For instance, whereas a total 
yield of 1,871,038 fine ounces in 1902 resulted 
in ;^i,424,272 being paid as dividends, the 
lesser yield of 1,697,553 fine ounces for 1907 
gave a profit returnable of no less than 
;^i.738,i63- 

Taking the percentages, we find that the 
dividends paid by the mining companies rose 
from 25*2 per cent, of the total production in 
1904, to 27*0 per cent, in 1907, a result far 
above that obtained in the sister gold-pro¬ 
ducing State of Victoria. This result conclu¬ 
sively shows that economy is combined with 
efficiency in working the leading Western 
Australian mines. The very latest scientific 
modes of working are adopted, the most up-to- 
date labour saving machinery is employed, 


and every economical device is brought into 
operation, with the result that although, owing 
to the lower grade of the ore, the value of the 
gold produced per man employed, above and 
below ground, has fallen from ^^459 in 1905 to 
in 1906, the average tonnage of ore 
raised per man engaged on the mines in all 
Western Australia, has increased from 157 tons 
to 173. The average tonnage of ore raised 
per man employed in the East Coolgardie field 
is very high, viz., 248 tons, as also the average 
production per man, £/Oi. 

But, above all, it cannot be too widely known 
—for here lies the assurance of continued and 
increased prosperity for the mining industry of 
Western Australia—that in regard to the situa¬ 
tion of the mining areas, the eggs are not all 
in one basket. The Golden Mile mines have 
taken the leading place in the public eye both 
on account of their extensive workings and 
their large yields. But they are not the only 
gold mines Western Australia possesses. In 
the lecture before mentioned the State Mining 
Engineer emphasises the point that the biggest 
mines being worked at full capacity their out¬ 
put figures in undue proportion in the total 
production. He points out that there are many 
other promising mines distributed over the 
auriferous areas of the State which might prove 
equally profitable if only equal attention and 
capital were devoted to their development. At 
the end of 190O there were 35 mines in the State 
which had individually produced more than 
50,000 ounces of fine gold, and these were well 
distributed over the immense gold-bearing 
areas. 

Then, am6ng the 1,150 producing gold mines 
in the State there are a host of smaller pro¬ 
perties which together now supply more than 
one quarter of the total annual output of the 
State, but which were they fully developed and 
systematically and scientifically worked would 
soon make up the deficiency arising from 
the decline in the yield of the leading 
group. The State Mining Engineer remarks 
that in regard to many of these smaller 
mines, which have, nevertheless, produced 
over 10,000 ounces each, it is quite common 
to find that only a shaft some 200 or 300 
feet deep has been sunk, and that very 
little or no prospecting development has been 
carried out. The gold near the surface has 
been dug out, and then the rich easily acces¬ 
sible deposit having been exhausted, these 
mines are considered as worked out; whereas, 
says the authority I am quoting, ^hey have 
hardly begun to be worked from the point of 
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view of systematic mining. The industry was, 
he stated, still in its infancy ; and there w^ere 
hundreds of properties ready to take the place 
of the big mines provided the capital requisite 
for the proper w’orking of these undeveloped 
properties is forthcoming. 

Again, outside the developed and partially 
developed mines, is the immense extent of 
untouched auriferous country with reefs run¬ 
ning through it literally for hundreds of miles. 
The total area held under gold mining leases 
in all the State was, according to the last 
return, only 30,000 acres represented by some 
2,200 leases, and, as yet, but little even of 
that extent has been opened up. Here we 
have something like 50 square miles only held 
on gold-mining leases, although the total area 
of the nineteen proclaimed goldfields amounts 
in round figures to 315,089 square miles. This 
vast area of virgin gold-bearing country still 
awaits the prospector. Present operations are 
confined to only a few spots. Outside these 
there lies a vast field untried and of limitless 
possibilities. It is not beyond the bounds of 
probability that deposits as rich as those now 
being worked—or even richer—will be dis¬ 
covered. Only within the last three years 
or so the Black Range field in the East 
Murchison district has been opened up, with 
the result that in this new sphere of operations 
there are now a large number of producing 
mines, the yields from which form an appre¬ 
ciable contribution to the total production. 
Nearly 100,000 ounces came from the East 
Murchison field in 1906, as against 85,000 
ounces in the preceding year. 

The enormous area of mineral lands in 
Western Australia is far beyond the power 
of the present small population to develop 
thoroughly, and everywhere throughout the 
fields we find very numerous promising pro¬ 
specting ventures lying idle, which are deserv¬ 
ing of being followed up, and many of which 
would no doubt become good mines if they 
were well opened up. As time goes on these 
will be doubtless taken in hand and tried. In 
the present depressed state of the mining 
market, however, prospectors find it almost 
impossible to get the financial backing which 
they require in order to live while they are 
opening up new mines, and even harder to get 
enough capital to equip them with machinery 
when they have ** proved as far as possible 
by manual labour. The great incentive to 
“active prospecting, namely, a ready market 
for sale of any good discovery the prospector 
«iay make, being thus absent, very little of 


such work is now being done, considering the 
great opportunities which are open on every 
side. With a revival of confidence and in¬ 
vestment in mining there would undoubtedly 
be a great revival in prospecting, with conse¬ 
quent rapid improvement in the production 
of gold. 

The known fields are continually having new 
discoveries made in them and being extended, 
but there is much reason to believe that there 
are huge areas in the State in which minerals 
occur which have hardly been looked at by 
prospectors. 

A conspicuous instance of an extensive tract 
of gold-bearing country which awaits opening 
up is the Pilbarra district in the North-West, 
comprising an area of 35,000 square miles as a 
proclaimed goldfield. Although rich deposits 
have been discovered in various directions 
within this area, and initiatory work has been 
done at one or two centres here, the want of 
transport facilities has hitherto blocked the 
way for this field to become a leading con¬ 
tributor to the gold production as it will be 
when a railway between the coast and the 
field is provided. 

Immediately south of the Pilbarra field 
again lies a vast stretch of country known to 
be rich in mineral wealth, but at present 
unexploited. To the mineral resources of this 
north-west region, at present only devoted in 
parts to the pastoral industry, the State must 
look for a principal source of its prosperity in 
the future. The auriferous reefs appear to have 
a course of hundreds of miles from the Eastern 
goldfields and those in the Western Division 
into this north-western region ; and in the time 
to come, when the railway shall have been car¬ 
ried into this country and connections formed 
with the existing Eastern and Murchison rail¬ 
ways, a chain of gold mines will connect all 
these parts, a broad golden pathway running 
from the South coast, on the 34th parallel, up 
right through the heart of the State, to w'hat is 
known as the Pardu desert on the 20th parallel. 
There is auriferous country all the way, but as 
yet, for the most part, untouched—a virgin 
field of incalculable richness waiting to be won. 

Rapid and wonderful in results as has been 
the progress of the mining industry of Western 
Australia up to the present, the immense 
mineral resources of this marvellous country 
have, as yet, only been tapped in a few places ; 
and only a few mines have as yet been fully 
opened up, and worked to their full capacity. 
When the general revival in the industry comes 
and the new fields are thoroughly prospected. 
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I believe the results will cause the advancement 
made hitherto, to appear insignificant. Unlike 
the Transvaal, all the great mines of which are 
in one chain on one line of reefs. Western 
Australia has many gold-producing centres 
scattered over enormous stretches of its vast 
surface. The railway is a most important 
factor in the development of the mineral re¬ 
sources of the country. It has been carried 
hundreds of miles from the coast inland to the 
goldfields. But further extensions in several 
directions are necessary for the full exploit¬ 
ation of even the proved auriferous areas ; and 
these will gradually be carried out. 

The policy of the Government of Western 
Australia has always been a bold and helpful 
one in connection with the development of 
the mining resources of the State, particu¬ 
larly in connection with the gold-mining; and 
railways have been constructed to all the 
present leading gold-mining centres, even the 
^ nearest of which is far distant from the capital 
and the coast. 

A prominent feature of the general mining 
industry of Western Australia is the State aid 
given in co-operation with, or in the absence 
of, private enterprise, principally for the bene¬ 
fit of the holders of small claims ; also for the 
encouragement of prospecting. By the erec¬ 
tion of State batteries and provision of cyanide 
plants in remote and isolated spots w'hich are 
at a distance from any of the leading centres 
of the industry or any of the big mines, much 
has been done to assist the workers of small 
gold mines who are unable to provide crushing 
mills and machinery for themselves. At the 
same time, the intention is that these reducing 
plants shall not be run at a loss for all time. 
I'P to 1905 there was a loss of ;^ii,oooona 
total outlay of ;^90,ooo, but in 1906 there was 
a profit of ;^3,ooo. Since the inception of this 
form of State aid and up to the end of 1906 the 
public batteries had crushed, in round figures, 
410,000 tons of gold ore for a yield of 456,000 
ounces, valued at 1,683,000, besides 21,000 
tons of tin ore, producing tin valued at ;^25,ooo. 
These figures show the value of the State 
assistance to smaller operators ; while as 
regards the public, the revenue from the 
batteries and cyanide plants (the charges for 
the use of which are fixed as low as possible) 
is sufficient to demonstrate that they are 
practically self-supporting. 

In addition to assistance in the treatment of 
ores, the State helps to equip prospecting 
parties, and makes advances to struggling 
claim-holders to aid them in the development 


of their properties, in boring for lodes, and in 
working alluvial deposits. It also conducts 
undertakings for the supply of water on the 
goldfields, and cuts tracks to mines in the 
bush. 

But the main work, besides the railway, 
initiated and carried out by the State for the 
benefit of the gold - mining industry in 
Western Australia is the gigantic under¬ 
taking for supplying water to the Eastern 
goldfields by pumping it through pipes from 
a river source on the Darling coastal range 
near the capital city of Perth, through the 
eastern agricultural districts, to a central 
reservoir near Kalgoorlie, and thence on to 
Boulder-Kanowna and Bulong, a distance of 
over 380 miles. This monumental feat of 
engineering was commenced in 1896 and 
completed early in 1903, the total cost being 
;^3,000,000 sterling. The total revenue from 
sales of water from this supply during 
the financial year ending 30th June, 1907, 
w'as, in round figures, ;^i67,ooo, while the 
working expenses only amounted to ^£65,000 
(including provision of a reserve of;^io,ooo), 
the surplus balance going to meet the annual 
charges for interest and sinking fund in con¬ 
nection with the loan raised for construction. 

It is on the Eastern goldfields principally 
that waterworks are a prime necessity, the 
Murchison country in the Western division 
being for the most part w^ell provided with 
natural surface supplies. 

I think I should be justified here in laying 
some stress on the progress that has been 
made in railway construction and water 
supply. With the completion of the projected 
railways to Ravensthorpe, Norseman, Black 
Range, Meekatharra, and Marble Bar, na 
important mining centre in the State will have 
much to complain of as regards transport 
facilities. It is also worth bringing out that 
the State is a remarkably easy one for travers¬ 
ing with horses and vehicles, formed roads 
being hardly ever required. Cartage rates 
are often expensive owing to high cost of 
fodder and distances to be traversed, but there 
is rarely any physical difficulty in carrying 
goods to any part of the fields. The popular 
idea that our goldfields are wildernesses of 
sand requires to be combated on every oppor¬ 
tunity. In reality the State is a particularly 
easy one for getting about from place to place, 
except for the great distances to be traversed. 

Water supply is constantly being extended, 
and all the principal travelling routes through¬ 
out the State are fairly well supplied with 
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water. Great efforts are made by the Mines 
Water Supply Department to get wells in all 
districts where prospectors wish to work, and 
in many instances wells have been put down 
ahead of any serious prospecting. 

An institution under Government control, 
w^hich is bound to have an increasing bene¬ 
ficial influence on the mining industry of 
Western Australia, as time runs on, is the 
School of Mines, established at Kalgoorlie, for 
imparting scientific and technical instruction, 
and a thoroughly practical training in mining 
methods. Another public^ institution inti¬ 
mately associated with the gold production of 
the State is the branch of the Royal Mint, in 
the capital city of Perth, which is controlled by 
the Imperial Government, and is administered 
by a Deputy Master, directly responsible to 
that Government. Although, therefore, the 
Mint buildings, having been erected by the 
State arc Colonial property, the working in¬ 
stitution is an Imperial Department. Here the 
product of the goldfields is converted into 
standard English sovereigns and half-sove¬ 
reigns, the Mint providing a market in the 
State, where the standard value of gold 
(;^3 17s. lojd., ii-i2ths fine) can always be 
obtained for the metal, without delay, instead 
of the producer being compelled to make the 
best bargain he can with a bank, or with a 
private dealer, or having to send his consign¬ 
ment of gold over-seas for disposal. 

The State of Western Australia pays an 
annuity of ^£22,500 towards the working ex¬ 
penses of the Mint. But as the whole of the 
receipts of the institution are paid into the 
State Treasury, and these far overtop the ex¬ 
penditure, the result is an annual substantial 
gain to the State. 

I will now refer briefly to the minerals, other 
than gold, to be found in various parts of the 
huge area of Western Australia. Were it not 
for the overwhelming predominance of the 
gold-mining, these other minerals would, no 
doubt, attract more attention than they do at 
present. But, as it is, the extensive deposits 
of copper, tin, and coal are being worked 
to considerable advantage, with every pro¬ 
mise of enlarged operations and increased 
profits as time runs on; while a beginning 
has been made with utilising the tantalite ere 
found on the tin-fields. 

There may be immense possibilities in this 
little-known mineral, tantalum. It is very 
ductile and can be readily rolled add drawn out 
in threads. At present its prihcipal use is for 
filaments in electric incandescent lamps ; but 


seeing that a very insignificant proportion 
added to steel increases the hardness fourfold, 
it appears to me that there must be a future for 
it in connection with either armour plates or 
armour piercing projectiles. 

There is a very interesting article upon 
tantalum in the Revue Scientifique of the 27th 
July last, by Paul Nicolardot, Captain of 
Artillery and Doctor of Science, in w^hich he 
says:— 

Unattacked by acids, inoxidisable at the ordi¬ 
nary temperature, this metal may be considered as 
equal to gold or platinum in its power of resisting 
chemical agents. It presents over them the advan¬ 
tage of being hard and resisting, especially when it is 
slightly carburetted, and what is better still, ot being 
much cheaper.” 

Again he quoted the following experiments 
of Herr Von Bolton :— 

“ When heating an ingot of tantalum to red heat 
it is possible under the action of piessure to trans¬ 
form it into a plate whose hardness after several 
hammerings and treatings becomes superior to that 
of the diamond. A sheet, a millimetre thick, .sub¬ 
jected for three days and nights to the action of a 
drill set with diamonds turning at a speed of 5,000 
revolutions per minute was only cut into to a depth of 
a quarter of a millimetre.” 

I thought the British Government would like 
to experiment wn'th a material possessed of 
qualities such as these, and some time ago 
offered to present a cwt. for this purpose. The 
offer is still ‘^receiving consideration.” 

-The census of minerals to be found in the 
State forms a long list—gold, copper, iron, 
mica, coal, silver, aluminium, manganese, 
lead, tin, antimony, asbestos, graphite, cobalt, 
bismuth, and tantalum. Diamonds and other 
gem stones have also been found. 

Copper-mining was the first mineral-raising 
industry established in Western Australia, the 
discovery of a cupriferous area having been 
made as far back as 1848. As yet copper¬ 
mining in Western Australia can in no sense 
be considered fully developed. It is widely 
distributed. Ores rich in copper are found 
from one end of the State to the other, from 
Kimberley in the north-west down to the 
Phillips River field in the south-west division 
and the Murchison and Mount Margaret dis¬ 
tricts to the eastward. The ^otal production 
to the end of 1907 was of ^£700,000 value. 

Silver is obtained as a by-product in the 
treatment of gold at the Mint, the total amount 
thus realised up to the end of last year being 
about 1,500,000 ounces, of the value of about 
;^ 200 , 000 . 
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Black tin is another commercial mineral 
produced in the State, the principal localities 
of the deposits being Green Bushes in the 
southern part of the South-Western Division 
and the Marble Bar district in the North-West. 
The deposits have been proved to be exten¬ 
sive ; but they are not as yet worked nearly 
so thoroughly as they might be. Only some 
twenty miles from Port Hedland, in the 
North-West region, a very rich tin-field was 
recently discovered, which promises to become 
a busy centre of operations under the more 
favourable working conditions which will result 
from the opening-up of the district by the 
railway it has been decided to construct at a 
cost of some ^^^700,000. 1907 had the largest 

production of tin ore of any year yet recorded. 

The Government Geologist reports that the 
tin lodes in this locality are numerous, and 
occupy a considerable area of country. 

Deposits of hydrous bituminous coal have 
been found on rivers’ banks, both in the north 
and the south of the South-Western division ; 
but the only seams being operated upon at 
present are those on the Collie river, where 
very large deposits of this mineral have been 
located scattered over a considerable area. 
The output for the year 1906 was 150,000 tons, 
an increase of 22,000 tons over previous year. 

A few opals have been found near Cool- 
giirdie ; but not in sufficient quantities to 
wvirrant this stone figuring on the list of the 
State’s products. 

Limestone and iron stone, both used for 
fiuxing purposes in the smelters, W’cre raised 
in various parts during last year. 

The total area of Crow'n lands held under 
leases for purposes other than gold-mining in 
1906 was 27,000 acres, and under gold-mining 
leases 30,000 acres, making a grand total of 
leased mining land of 57,000 acres. No gold¬ 
mining is now' being carried on in the State on 
private property, and only two other mineral 
leases on private property, covering together 
fifty acres, were running in 1906. 

According to the official returns for 1906 the 
grand total of men employed in mining in the 
State, including gold getting above ground and 
under ground, was 19,429, of w'hich number 
17,926 were employed in gold mines. And 
every one of these workers, from the manager 
down to the casual hand, is a white man, 
working under white conditions for a white 
man’s wage in a white man’s country. 

I believe I am justified in declaring in the 
most positive terms that there is no mine 
manager in Western Australia and no Board 


of Directors of a Western Australian mine 
who would propose to substitute black or 
yellow labour for white. This, too, notwith¬ 
standing the fact that these mines pay the 
very highest rates of wages. 

So much for the capitalist point of view. 
The workers’ attitude may be safely assumed 
to be one of uncompromising hostility to 
coloured labour. In this connection the 
following extract from an article by a British 
M.P., representing the Labour interest, who 
recently visited Western Australia, may be 
quoted as apposite : — 

“ On the gold mines where the output runs close 
up to ;^2,000,000 a year, no coloured person is 
employed. Some of the mines have now reached a 
depth of 2,000 feet, but whether above or lielow 
ground only whites are employed. And the mines 
pay well, the profits in some cases exceeding cent, per 
cent, on the original capital. All the conditions are 
here—climate, hardness of rock to be mined, and 
depth—which exist in South Africa, and I believe 
that a Commissioner from the Press of South Africa 
who recently visited Koolgarhc admitted that, were 
the methods of working which obtain in Koolgarlie to 
be adopted in South Africa, the same good result 
might also be obtained there, even were Chinese and 
Zulu coolies abolished, and only white labour em¬ 
ployed.” 

I know nothing of the South African con¬ 
ditions, and have no opinion to offer thereon, 
but I do know' Australian conditions, and 
Australian miners, and I am certain that the 
employment of white labour e.xclusively in 
Australian mines can be fully justifi<?d, not 
only for political, but also for economic and 
social reasons. 

As for the tale of Western Australia’s gold 
production, it is told in figures that have 
arrested the attention of the world. At one 
end of the record is the insignificant year’s 
output of a few score ounces, worth a few 
hundred pounds ; at the other a single year’s 
output of 2,000,000 ounces, valued at some¬ 
thing like ;^8,ooo,ooo sterling. And when 
the proceeds of the whole twenty-three years 
are totalled they give us 18,000,000 ounces 
of gold, valued at ^78,000,000, upon which 
dividends aggregating 17,500,000 have been 
paid. This is the work, too, of a little 
British community of only a quarter of a 
million people. 

In closing this brief and imperfect survey 
of the raining developments and prospects of 
Western Australia, I cannot help congratu- 
ting that country, and this country, too, upon 
the possession of one of the richest mineral terri- 
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tories in the world. I think Western Australia* s 
23 years* mining history proves this. The 
result of the first year’s operations was the 
production of only 302 crude ounces yielding 
270*17 fine ounces of the value of 1,114 
I2S. 2jd. But that modest-looking record, 
set out with official exactitude, down to the 
odd 17 grains of gold and the odd farthing of 
value, has become historic in our part of the 
world. It is a record that marks fhe begin¬ 
ning of a new era in one of the largest, as 
it is destined to be one of the most prosperous 
and populous of the Empire’s oversea domin¬ 
ions. It marks the beginning of a period of 
pioneering enterprise that has found rich 
reward, of high hopes that have been realised, 
of the unconquerable courage that faced danger 
and death on the sun-smitten plains; of the 
splendid capacity that planted gardens in a 
waterless waste, built cities in the places that 
our fathers deemed to be uninhabitable; and 
thrust the outposts of colonisation and civilis¬ 
ation into the far interior of a continent. 

APPENDIX. 

Gold Production to 31ST December, 1907. 



Squan* Miles. 

Oun< es. 

Ashburton .. 

. . 14,230 .... 

5^295 

Broad Arrow. 

1,038 .... 

246,898 

Coolgardie. 

.. 11,702 .... 

*97.352 

Donnybrook. 

100 .... 

840 

Dundas... • •. 

.. 11,430 .... 

334»733 

East Coolgardie . 

.. 810 .... 

9,6 (.o ,639 

East Murchison , 

.. 25,447 .... 

762.235 

Gasgoyne . 

.. 5»3i3 

733 

Kimberley. 

•• 33.833 .... 

26,274 

Murchison. 

.. 20,650 .... 

1,875,068 

Mount Margaret ., 

... 44,8()0 .... 

»,S”.639 

North Coolgardie .. 

.. 32,858 - 

1,276,545 

North-east Coolgardie 21,594 .... 

53434I 

Pilbara . 

.. 32,696 .... 

215,306 

Peak Hill . 

.. 24,732 .... 

187,374 

Phillips River ,,. 

.. 5.572 .... 

29,394 

West Pilbara. 

.. 10,843 .... 

19,534 

Yilgarn . 

.. 13,685 .... 

406,382 

Yalgoo ••••••..• 

.. 18,833 .... 

53,494 

State generally ... 

j Outside of \ 

* \ Goldfields, f 

19,711 


18,363,787 


DISCUSSION. 

The Chairman (Admiral Sir Frederick Bedford) 
was not sure whether it was quite proper for the 
Governor to initiate a discussion on his own State, 
and his remarks would, therefore, be few. The 
writer of the paper had very clearly stated the 


fact that the mineral resources of Western Australia 
were not yet half developed. He had been to 
all the goldfields, and in the Pilbarra district," to 
which Mr. Rason had called attention, it was im¬ 
possible for the rich deposits to be properly deve¬ 
loped until a railway was constructed. When he 
went up Port Hedland he saw machinery lying half 
covered with sand, which had been waiting for over 
six months for transportation. It had to be carried 
either by donkeys or camels, which were not convenient 
animals for the transport of boilers and other heavy 
weights, so that the process was exceedingly slow. 
When the railway was constructed a very large field 
of activity would probably be opened, and capital, 
which was very badly wanted, would be attracted. 
Occasionally the investing public in this country had 
their ardour damped because the Westralian mines 
had not always turned out as good as it was said they 
were; but at the present moment the gold-mining in¬ 
dustry inmost of the large mines in Western Australia 
was a settled one. At Kalgoorlie, they were 
working away just as if they were turning out cotton 
goods. The mines were worked in a regular and 
systematic manner, and had a new lease of life given 
them by the discovery of paying 01 e at great depths. 
Not long ago he went down to tlie bottom of the 
Boulder Mine, over 2,000 feet deep, and owing to the 
extraordinary improvements of modem machinery, 
paying ore at that depth was being obtained. Very 
low grade ore could be made to pay nowadays, while 
the employment of very expensi\e labour was also 
reduced as much as possible by the introtluclion of 
up-to-date machinery. 

Sir John A. Cockburn, K.C.M G., thought the 
ball of the Royal Society of Arts might be regarded 
as a centre for the dissemination of Imperial know¬ 
ledge with regard to the resources of the Colonies. 
If a handy history of the development of His 
Majesty’s dominions beyond the seas was lequired, 
it would be found in the archives of the Colonial 
Section of the Society as recorded in the youmal. 
It was not often, however, that such an interesting 
conjunction was seen as that of the representative of 
the Crown in Western Australia with the repre¬ 
sentative of the Government of Western Australia, 
in London, taking the leading part in an important 
London meeting. The Section accordingly wel¬ 
comed his Excellency the Governor, who by liis 
residence in the colony had taken years from 
his age instead of adding them, and afforded a 
splendid advertisement for the climate. The descrip¬ 
tion of the development of the gold-mines in 
Western Australia sounded like a fairy tale, but 
Western Australia was in itself a fairyland. He 
remembered the time when it was the Cinderella of 
the Australian Colonies, and was described as the 
land of sand, sin, sorrow, sore eyes, and Sir John 
Forrest. Since then the wand of the fairy god¬ 
mother had been waved over it; it had become the 
Golden West, and was a pride to the whole of the 
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Continent of Australia as well as to the Empire. 
Those who were occupied in the great centre of 
the world’s finance, and complained that the cur¬ 
rency was not sufficient for the growing require¬ 
ments of trade, turned grateful eyes to the gold-pro¬ 
ducing areas of the Empire, because every ounce of 
gold turned out did something towards lessening 
those terrible fluctuations in prices which were due to 
the scarcity of the medium of currency. Every¬ 
one recognised that Western Australia aftorded a 
signal instaiK'e of indomitable pluck, enterprise, and 
intelligence on the part of the British colonist. The 
wonderful feat of the construction of the waterworks 
which supplied the goldfields was a monument of that 
industry. Australia was to be congratulated that 
she had preseived that vast continent as a home for 
those of her own race, as a receptacle for all the 
traditions of the race, and as a stronghold for the 
reinforcement of the British power in that great arena 
of future international complications — the Pacific. 
Australian labour, although it was high priced was 
cheap; and on the authority of Professor Gregory, 
one of the best known geologists of the Empire, 
Australia held the record for cheap shaft sinking. 
In spite of the price paid for Australian labour, the 
amount per foot which it cost to sink a shaft was 
lower in Australia than any part of the world. Not¬ 
withstanding the somewhat tantalising attitude of the 
Government of this country, in the fact that it was 
not always alive to the great resources of the Empire, 
other parts of the world were quite awake to the great 
resources of Western Australia, which were not limited 
to the produce of the mines. He noticed recently 
that the value of Western Australian hard timbers, and 
eucalyptus timber generally, was being recognised by 
the United States, and that some of the gieat railway 
companies there were taking steps to provide their 
own supply of those valuable timbers by making huge 
plantations of the better sorts of hard wood. When 
one consideied the lasting power of hard wood 
sleepers and pavement compared with that of pine 
wood and softer material, it was extraordinary that 
anything but Australian hard woods should be laid 
down for the pavements of the metropolis: it had 
always seemed to him a waste to lay the soft and 
perishable timbers which were used in the streets of 
London. The life of a soft wood sleeper was only 
seven years compared with the twenty years of a bard 
wood sleeper, in fact in Australia sleepers had been 
known to last forty years. It was always a pleasure 
to hear a paper by Mr. Rason, who was a business 
man, and who had done good service both as Agent- 
General and as Premier of Western Australia. 

The Hon. J. G. Jenkins (Agent-General for South 
Australia) said that South Australia practically ran 
side by side with Western Australia for nearly 2,000 
miles, and, speaking on behalf of the adjoining State, 
he desired to say that they were exceedingly pleased 
to hear of its prosperity. He had the piiv^ge of 
visiting Western Australia during the time the great 


waterworks were declared open, and he remembered 
with gratification the kindness which was shown him 
by the author, who was at that time Minister of 
Works for Western Australia. The people of the 
Eastern States of Australia as well as the people in 
England looked upon Western Australia as entirely 
a mining community; but after visiting various parts 
of the State he found that even five years ago there 
were many people who had made their fortunes out 
of mining who were devoting their time and attention 
to agriculture and paslural pursuits. South Australia 
used to furnish Western Australia with its fruit, wheati 
and eatables to a considerable extent, but now 
Western Australia was practically self-supporting as 
far as those products were concerned, and in addition 
was exporting its surplus to the London market. 
Although South Australia had lost that market, they 
were exceedingly pleased at Western Australia’s 
prosperity, because it had inspired a greater energy, 
so far as South Australia was concerned, and the 
growers in that State were now exploiting the 
London and Continental markets. He mentioned 
those facts because he wished it' to be distinctly 
understood that, although Australia w'as one of 
the greatest mineral countries in the w'orld (and 
Western Australia produced half of the golden 
wealth of Australia) the j'>ermanency and stability of 
that continent did not entirely depend upon its 
mineral resources. Even after a lapse of twenty, 
thirty, or fifty years if the Western Australian mines 
worked out, the people who were now settled in the 
country working in conjunction w’ith the mines would 
find ample opportumty of carrying on other produc¬ 
tive industries without moving to new fields of 
operation. As far as Western Australia was con¬ 
cerned, the other States were pleased uith its 
progress ; and if only people would take the trouble 
to investigate the development of mining and 
agriculture rn Australia during the last five \ear.s, 
they would come to the conclusion that there WrtS no 
better part of the British Empire in which to invest 
their money if they were asked to do so. 

The Hon. Alired Dobson, C.M.G. {Agent- 
General for Tasmania) said the fact that his E.\cel- 
lency the Governor was presiding over the meeting 
reminded him of the tie that existed at present, and 
w'hich he hoped would always exist, between the 
Mother Country and the Colonies in the custom of 
appointing an English Governor to the Dominions 
beyond the Seas. Nothing was moie calculated to 
keep the people together. The Governor had come 
home on a well-earned holiday, and they were glad 
to know what a great success his administration had 
been. The previous speakers had referred to the fact 
that it was not merely the gold-mining industry which 
had made Western Australia an important country. 
If tht author bad had time, he could have given 
some interesting details with regard to the natural 
resources of the country other than minerals. At 
the present time there was a great shortage of timber 
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all over the world owing to its enormous use, 
America alone exhausting 100 square miles of timber 
per annum for the making of railway sleepers alone* 
His own colony of Tasmania was exporting timber to 
Hurope, to all parts of Australia, to the Hast and to 
South Africa. He hoped the question of the conserv’a- 
tion of the forests Avould be seriously taken up, and that 
the author would impress its necessity upon his own 
Government. Although at present there were vast 
areas of timber which seemed almost exhaustless, the 
time was fast coming when the practical need of 
forest conservation would be recognised. He was 
glad to hear Sir John Cockburn touch upon the fact 
that the greatest commercial centre of the world, 
London, was indebted to their friends in Australia, 
where the population was very sparse* for large sup¬ 
plies of gold during the last two or three years, not 
only in nuggets but in golden sovereigns, which had 
been brought to London to the extent of many 
millions, and which had no doubt operated to relieve 
the money market to a considerable extent. He 
desired to add his congratulations to the author, who 
made such an excellent Agent-General for Western 
Australia, for the paper he had given, 

Mr. V. Trubshawe said that, although be was 
delighted to hear that only white people were engaged 
in the mining industry in Western Australia, he 
thought the circumstances were different in South 
Africa, and necessitated the employment of coloured 
labour. The bodies of ore at Johannesburg were not 
quite so large nor so rich as those in Western 
Australia, and therefore, he did not think it was 
fair to draw a comparison between the two countries. 
There was no doubt that in South Afiica cheap black 
labour was required. When one remembered the fact 
that in Afiica there were about ten black men to every 
white man, it was almost necessaiy that ample black 
labour should be employed to enable the mines to pay. 
He was certain they could not be made to pay with 
white labour only. 

Ihe Chairman, in proposing a hearty vote of 
thanks to the author for his exceedingly interesting 
paper, said he was very pleased at the opportunity of 
doing so because he had known Mr. Rason both in 
his own State and also at home. In his own State, 
as Minister, he was closely associated with the great 
work of bringing the water to the goldfields from 
Mundaring, a work which had been of immense 
benefit to the mining industry. The water was not 
only carried over a distance of 360 miles, but was 
raised 1,500 feet, and was altogether a very wonderful 
work. Mr. Rason had not only done good work 
in his own State, but everyone in Western Australia 
recognised that he was doing good work for the State 
in England. The paper could not fail to be of 
great value in making the capabilities of Western 
Australia better known than they were' at the present 
time. He desired also to tender his own thanks to 


the Society for allowing him to have the honour ot 
presiding at the meeting. 

The resolution of thanks was then put, and carried’ 
unanimously. 

Mr. Rason, after acknowledging the cordial 
manner in which the vote of thanks had been re¬ 
ceived, said he was not surprised at the kind things 
which had been said by all the speakers, because he 
had become used to kindness at their hands, and he 
knew that Western Australia had a good friend in 
each of the Agent-Generals of the sister States. He 
desired to express to his chief and friend, his 
Excellency the Governor, his warm appreciatibn of 
his kindness in attending, and taking the chair; it 
was one more kindness added to the very many that 
he had already received at his hands. 

The meeting then terminated. 


SEVENTEENTH ORDINARY MEETING. 

Wednesday, April ist, 1908; M \J0R 
Philip Cardkw, R.H., in the chair. 

The following candidates were proposed for 
election as members of the Society :— • 

Hood, James N., Fintragh, Midmills-road, Inver¬ 
ness. 

Humphrey*:-Davies, George, 7, Portsea-place, Con¬ 
naught-square, W. 

Leeson, J. H., St. Thomas’s School, Howrah, India. 
Morrison, Captain James, K.I.H., Nagpur, Central 
Provinces, India. 

Nicholson, Sir Frederick Augustus, K.C.I.E., 
Yercaud, Madras Presidency, India. 

Parcon, Raymond, F.R.G. 5 ., Victoria-Mahe, Sey¬ 
chelles. 

Wills, Henry Tarleton, Morley’s Hotel, Trafalgar- 
square, W.C. 

Wilson, James, C.S.T., Lahore, Punjab, India. 

The following candidates were balloted for 
and duly elected members of the Society :— 

Buckingham, Sir James, C.I.E., Lorrenden-lodge, 
Beddington, Croydon, Surrey. 

Fairbairn, Rev. Principal A. M., D.D., LL.D., 
Mansfield College, Oxford. 

Gower, R. Vaughan, Ferndale-lodge, Tunbridge 
Wells. 

Meldon, Major James Austin, Windham Club, 13^ 
St. James’s-square, S.W. 

Mody, Ardeshir S., 11 A, Harrington-gardens, S.W. 
Ootram, Rev. Arthur, Little Heath Vicarage^ 
Potters Bar, Herts. 
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Reinholdy Gustave C., Assoc.M.Inst.C.E., ii, 
Hervey-road, Blackheath, S.E, 

Salahuddiii, Khan Bahadur Kazi, Nandura Nem- 
gaon, Buldana, District Berar, India. 

Sharma, Pandit Umapatidatta, B.A., i/f. College- 
square, P.O. Bowbazar, Calcutta, and Chilehri, 
P.O. Manjhawaii, Arrah, India. 

Shore, Joseph, J.P., Cinnamon-hill, Little River, 
Jamaica, British West Indies. 

Trotter, Lieut.-Col. Sir Henry, K.C.M.G., C B., 17, 
Chestei-square, S.W. 

The Sfcretary announced that Sir William 
White, who was to have occupied the chair, had 
unfortunately been prevented from attending the 
meeting, to his extreme disappointment, he having 
been called away on rather important busines*^. 
Sir William was leaving for America on the 
following Saturday,* and as he was over-powered 
with work it ha<l necessitated his giving up an 
engagement which he had looked forward to wnth 
much pleasuie. He had, however, sent the follow¬ 
ing letter : — 

8 , Victoria-stroet, Westminster, S.W , 

ist April, 1008. 

Dear Sir Henry W<joi>, 

Will you kindly convey to Mr. Wurl and 
the audience at the meeting to-night my regret that I 
am unable to take the chair, in consequence of un¬ 
foreseen and una\oidable engagements ? 

Had I been present, I should have expressed my 
thanks to Mr. Wurl, who undertook the duty, at 
my request, at a time when heavy professional ^\ork 
made the task veiy difficult. Having read the proof 
of his paper, it affords me much pleasure to add that 
Mr. Wurl has dealt with a most important subject m 
a mannei which can be described as intelligible and 
comprehensive. Hearers who have only elementary 
mathematical knowledge will be able to follow his 
clear explanations of the principles underlying the 
rolling motions of ships in a seaway, and those 
relating to the steadying effect of gyroscopes fitted to 
ships on the system devised by Dr. Schlick. Scien¬ 
tific men will also find much of value and interest to 
them. The models used for illustrative purposes by 
the lecturer have been lent by Dr. Schlick, and have 
been previously used by him in demonstrations given 
before the German Emperor and the highest naval 
authorities of Germany. 

My own connection with the matter began some 
years ago, and resulted from my long-standing 
friendship with the inventor. That must not prevent 
me, however, from placing on record once more my 
appreciation of the scientific knowledge and ability, 
as a mechanical engineer, which Dr. Schlick has 
displayed in the design of his apparatus; while the 
courage he has shown in furnishing proof of the 
capabilities of the system by actual trials in the 


Seebar, has done much to secure its practical adop¬ 
tion. Due acknowledgment also should be made of 
assistance rendered by Herr Balliii, and the 
Hamburg-American Company, both in carrying out 
the Seebar trials, and in applying the system to the 
Silvana, Messrs. Swan, Hunter, and Wigham 
Richardson,^on my recommendation, acquired the 
rights of the patentee for this and other countries. 
In their capable hands the system is certain to receive 
successful application and valuable development. 
Mr. Wurl himself, being actually engaged under that 
firm in the designing work of this apparatus, is 
rendering good service in alleviating the sufferings of 
over-sea passengers, and all that he sa)s is based on 
complete knowledge of principles and results. 

My own estimate of the value of the system has 
been given in a paper read before the Institution of 
Naval Architects, to which Mr. Wurl refeis. In my 
judgment, rhe first and probably'^ one of the most 
important applications, is that to passenger steamers 
of small size engaged on cross-Channel and coaling 
services. I do not doubt but that gyroscopic steady¬ 
ing apparatus might also have eflect beneficially on 
larger ocean-going steamships; and it is possible 
that, in future, instullations of that kind may be 
introduced. On the other hand, the large size 
and comparatively long period of rolling oscillations 
in large steamships themselves tend to lemarkable 
steadiness under most conditions at sea. Conse¬ 
quently theie is less reason for steadying apparatus 
which must, in large ships, be on a large and costly 
scale. 

There are many minor applications possible of 
Dr. Schlick’s system to particular items of equip¬ 
ment on board mercantile and warships. To these, 
detailed reference is unnecessary. 

One most important point still requires to be in¬ 
vestigated more fully than has hitheito been done. 
Mathematicians have attacked the problem of 
the design and determination of dimensions of the 
gyroscopic steadying apparatus required to produce 
certain desired results in ships of known dimensions, 
weights, and periods of oscillation. Dr. Schlick has 
called in the aid of German professois. Professor 
Perry and other English mathematicians have made 
similar investigations. My own coiniction is that 
this is a case where mathematical analysis must be 
supplemented by actual experiment, before trustworthy 
rules for practice can be laid down. The Scebur 
trials are valuable, but necessarily limited in scale. 
The Siivana trials will add greatly to our stock 
of experimental information. Trials on British vessels 
about to be fitted by Messrs. Swan, Hunter, and 
Wigham Richardson will also assist a solution. The 
matter is yet in its early stages, bat there is every 
reason to believe that it will receive great develop¬ 
ments and prove a blessing to those who have “ to 
do business in great waters.” 

Yours sincerely, 

W. H. White. 
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The paper read was— 

DR. SCHLICK^S GYROSCOPIC 

APPARATUS FOR PREVENTING 

SHIPS FROM ROLLING. 

By M. Wuri.. 

A vessel in a seaway is subject to periodical 
movements which may be divided into three 
classes, viz.:— 

1. Heaving, vertical up and down 

movement of the ship bodily. 

2. Pitching, 7>., swinging about a trans¬ 
verse axis so that the ends of the ship move 
np and down. 

3. Rolling, swinging about a longi¬ 

tudinal axis so that the sides of the ship move 
up and down. 

All periodical movements are accompanied 
by forces of acceleration and retardation, 
whose effect upon the human organism is 
more or less unpleasant, and all the move¬ 
ments mentioned are therefore apt to cause 
sea-sickness more or less, in accordance with 
their character, their magnitude and their fre¬ 
quency. 

Heaving motion is unavoidable with ships 
designed to float on the surface of the water 
and therewith on the surface of waves. Sub¬ 
marines are naturally less liable to heaving, as 
the wave motion decreases with the distance 
from the surface of the water, but compared 
with such a mode of travelling, probably 
heaving will appear as the smaller evil. The 
range of motion, according to the height of sea 
waves, is not unfrequently 20 feet, and some¬ 
times may exceed even 30 feet, but fortunately 
the frequency or the period in such cases is 
not high, and with shorter periods the ampli¬ 
tudes are proportionately smaller, so that 
in either case the accelerating forces do 
not exceed certain limits. Furthermore, 
the pure heaving motion, with the decks 
Jceeping horizontal, seems to have compara¬ 
tively little effect upon the human frame, and 
observations show that considerable ampli¬ 
tudes are satisfactorily borne by most people. 
This is, perhaps, the reason why heaving is so 
rarely mentioned as a cause of sea-sickness. 

Pitching is considerably more dreaded, and 
the movement is undoubtedly most unpleasant 
at the ends of a vessel, considering that the 
period of pitching is generally very short, and 
one may be pitched over 30 feet up or down 
within two to three seconds. But pitching has 
the relkving feature that its effect can be 


evaded, almost entirely, by staying amidships, 
where the vertical movement due to pitching 
is naturally ml; the remaining angular move¬ 
ment does not often exceed 4 degrees to each 
side, and is, therefore, immaterial in com¬ 
parison with rolling, where not unfrequently 
angles of five times that amount are recorded. 

In rolling, two movements should be distin¬ 
guished, viz., the vertical movement at the 
sides of the vessel, and the much more dis¬ 
agreeable angular movement which equally 
affects all parts of the ship, and therefore can¬ 
not be evaded. Small angles up to about 
5 degrees to each side are of little consequence, 
but the effect of angles over 10 degrees or 
even 20 degrees, is not so easily forgotten ; 
and people who have experienced real rolling 
of this description, who have felt the dis¬ 
comfort of moving about on board a ship when 
the level of the decks is changing incessantly 
from side to side, who have seen dishes, 
plates, vegetables, &c., sliding and rolling 
about the dining-table, and especially those 
people who have avoided altogether the sight 
of the dining-tables on such occasions, will 
not long for a similar experience. The general 
wish, under such conditions, is that the rolling 
should stop, and probably there is sometimes 
an indistinct hope that some mysterious power 
could appear and hold the ship steady. This 
power has now appeared with Dr. Schlick's 
invention of his gyroscope for preventing ships 
from rolling. 

Prevention is to be distinguished from re¬ 
duction of rolling. Various appliances have 
been devised for the latter purpose, so for in¬ 
stance the bilge keels, now almost generally 
applied, form a simple expedient for reducing 
rolling to some extent. But as their effect 
depends upon the water resistance set up 
against the rolling motion itself, considerable 
angles of roll must necessarily remain under 
all conditions, in order to produce an effect, 
and therefore nothing but a moderate reduc¬ 
tion of rolling can be expected from bilge keels 
in practice. The same applies to rolling tanks 
and other appliances whose action depends 
upon the existence of large rolling angles. 

To prevent rolling it has to be stopped at 
the root so to speak ; and to understand fully 
how this is accomplished by Dr. Schlick's 
gyroscope we must first understand how 
rolling arises. Closely connected with this 
problem is the well-known fact that some 
vessels show a great tendency to rolling 
while others hardly ever roll at all. 

A vessel in still water when forcibly heeled 
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over and then suddenly released behaves like a 
pendulum, viz., carries out a number of oscil¬ 
lations about its upright position, which de¬ 
crease gradually in their amplitude but succeed 
each other in equal intervals of time. This con¬ 
stant time interval, called the natural period of 
the vessel, depends to a great extent upon the 
metacentric height of the vessel, and is there¬ 
fore a factor of the design, so that the naval 
architect is enabled to give the ship a long or 
a short period as may be required. 'J'he period 
is of great importance in a seaway in connec¬ 
tion with the periodical movements forced upon 
the ship by the impulse of the waves. 

The waves passing underneath a vessel tend 
to incline it so as to bring the decks in parallel 
with the effective wave slope. If the waves 
are met in quick succession, the movement 
actually taking place will be very small, from 
want of time. Further, if the waves are met 
very slowly, the ship will have time to follow 
the wave slope closely, and the maximum 
angle of roll will be equal to the maximum 
effective wave slope, which is generally mode¬ 
rate. Serious rolling is, however, almost cer¬ 
tain, even in a comparatively light sea, when 
the waves are met at such regular intervals as 
correspond with the natural period of the 
vessel, or in other words, when synchronism 
exists between the period of the wave impulse 
and the natural period of the vessel. In such 
-cases the rolling angle gradually becomes 
larger with each wave, the rclling is accumu¬ 
lative, and w'ith perfect synchronism the angle 
would become infinite, i.e., every ship would 
turn turtle if it did not encounter sufficient 
water and air resistance, which absorbed the 
energy added to the swinging vessel by every 
fresh wave impulse. Naval architects are 
paying due attention to this problem, and the 
factor of safety in modern ships is so great 
that cases of overturning through excessive 
rolling are almost unknowm. 

Nevertheless, the rolling angle accumulated 
at or near the period of synchronism is usually 
many times larger than the maximum effective 
wave slope producing it. To illustrate the 
relative tendency of a vessel towards rolling 
under the conditions mentioned, Fig. i has 
been prepared ,* it represents the maximum 
roiling angles which could be accumulated 
by waves, all of the same height but meeting 
the vessel at different time intervals or periods. 
The curve applies to an actual ship {Seeddr)^ 
and has been derived from various observa¬ 
tions ; further investigations show that other 
vessels would yield curves more or less similar 


in character. Fig. i indicates that by far the 
greatest rolling angles occur at or near the 
period of synchronism, at higher or lower 
periods the angles become rapidly smaller. 
It IS therefore obvious that rolling can be 
avoided, to a great extent, by avoiding syn¬ 
chronism. 

The possibility of avoiding synchronous 
rolling was recognised many years ago, w^hen 
observations had shown that the actual periods 
of wave impulse, generally met wfith at sea, 
arc comparatively short and can be greatly 
exceeded by the ship’s period, if tbs meta¬ 
centric height is kept sufficiently small. But 
although this has been frequently pointed out 
by leading naval architects, there are still 
many ships afloat with too short a period, so 
that heavy rolling is frequent v/ith them. 
Others are much less liable to roll, as men¬ 
tioned above, and it is likely that further im¬ 
provements can and will be made in this 
direction ; yet. however long the period of a 
vessel may be, the chances of synchronism 
and therewith the chances of hea\y rolling 
still exist, especially with a quarter sea. 


Kio. I. 



To deal with such cases as these, i.e., to 
prevent rolling under any conditions of sea, 
but especially under the conditions of syn¬ 
chronism, is the object of Dr. Schlick’s 
gyroscope. The apparatus consists prin¬ 
cipally of a heavy fly-wheel rotating at a con¬ 
siderable speed, and supported in such a way 
that any tendency of a wave to heel the vessel 
over sets up gyroscopic forces in the appa¬ 
ratus, which practically counterbalance, at 
every instance, the effort of the wave, and 
thus prevent the ship from rolling. 

To avoid misunderstanding, it may be 
pointed out that these forces, set up in the 
apparatus, are active forces and must not be 
confounded wdth ordinary dead resistances, 
which would be offered by the ship, if it was 
kept absolutely rigid, as for instance on a 
rock. It must also be mentioned, that the 
steadying effect is not merely due to the 
presence of rotating masses, so for instance. 
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steam turbines in a vessel or even Schlick*s 
apparatus under certain conditions, as will be 
shewn later, have not the slightest effect upon 
the rolling. To explain these and other 
phenomena, connected with the present 
problem, a brief investigation regarding the 
origin of gyroscopic forces will be necessary. 

Suppose a wheel or disc (Fig. 2) be rotating 
so that the mass element or particle at the 
front side of the circumference moved towards 
the left, as shown by the full drawn arrow. 
The forces P p, tilting the axis of rotation, 
tend to bring the particle into a new direction 
of movement shown by the dotted arrow, 
and it is evident that the resistance offered 
by the particle against this change will be 
downwards as indicated. As the particle 
passes on, others will appear in its place, and 
the resistance, R, will consequently last as long 
as the tilting movement of the axis continues 


Fig. 2. 



in the indicated direction, P p. A similar 
consideration shows that the same tilting 
movement causes particles passing through 
the opposite position at the back of the circum¬ 
ference, to offer resistances upwards. Parti¬ 
cles at both sides of the circumferences do not 
change their direction of movement and, there¬ 
fore, offer no resistance against the tilting of 
the axis. Partly one and partly the other of 
the three conditions mentioned applies to all 
the intermediate mass particles, at the circum¬ 
ference of the disc as well as anywhere inside. 
All the front particles exert gyroscopic forces 
downwards, and all those in the back of the 
disc upwards, their combined effect being a 
resisting movement or couple whose axis is at 
right angles to the axis of the tilting movement, 
p P (compare Fig. 2). A strict mathematical 
investigation shows that this couple increases 
in direct proportion with the angular velocity 
of tilting, with the speed of rotation, and with 
the inertia moment of the rotating mass. 

All these facts can be corroborated by ex¬ 
periment and some by observation m practice. 
So for instance, on a paddle steamer the 
following plienomena can be observed:— 


1. If the course is suddenly changed, the 
vessel heels over. 

2. If the vessel is heeled over, say, by a 
wave, the course is slightly altered. 

These phenomena are largely due to the 
gyroscopic action of the paddle wheels, but, 
o^ing to the small rotary speed of these* 
wheels, the effect is generally so slight that 
it is not easily noticed. To show these 
phenomena more clearly, this model (A) has 
been designed, in which the two paddle wheels 
are represented by solid discs revolved at a 
high speed by means of a small electric 
motor. The little vessel is so supported that 
it can heel over to either side and turn freely 
about a vertical axis. It is noticeable, with 
the wheels revolving, that a slight turning of 
the bows to starboard causes the vessel to 
heel over to port, and convertibly. Further, if 
the vessel is heeled over by a small weight 
added to one side, it starts to turn and alter 
its course ; for instance, by heeling over to 
starboard the ship’s bow is turned to star¬ 
board. It is rather curious that this should 
take place in practice, as the starboard paddle 
would be deeper immersed, when the vessel is 
over to starboard, and would, therefore, tend 
to turn the vessel in the opposite direction, 
i.e,t to port. Yet the phenomenon was ob¬ 
served by Dr. Schlick some years ago and has 
induced him to a closer study of this problem 
and of gyroscopic problems generally; the 
result of these studies was the invention of 
the gyroscope which forms the object of this 
paper. 

A further example for demonstrating gyro¬ 
scopic forces is the portable gyroscope (h), 
consisting of a flyweel mounted in a circular 
frame; when set spinning it can be moved 
about with its axis parallel, without offering 
any appreciable resistance; but gyroscopic 
forces can be distinctly felt with this apparatus 
when holding it in two hands and producing 
the necessaiy tilting movement; it can also be 
noticed that this strange resistance does not 
act in the direction of the movement, but in a 
plane at right angles to the intended tilting 
movement. This latter fact, which coincides 
with the preceding investigations, goes to 
show that a gyroscope like this, if fixed in a 
ship, could not resist any impulses of the 
waves, because the gyroscopic forces pro¬ 
duced would always be at right angles to the 
forces of the waves, and could, therefore, 
have no steadying influence. The same argu¬ 
ment applies to any other rotating mass on 
board a ship, as steam turbines, paddle wheels,. 
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&c.; and no steadying power can be expected 
from these, because their axis of rotation is 
fixed in the ship, and therefore practically 
immoveable in certain directions. 

That the effect is nil under these 
conditions, can easily be judged by the 
movement of this pendulum (model E), which 
has a gyroscope of the preceding type 
attached to it. The pendulum swings with 
a certain period when the fly-wheel is at 
rest, and the experiment shows that the 
movement is exactly the same after the fly¬ 
wheel has been set spinning. It is, therefore, 
evident that something more is required for 
creating those forces which are necessary for 
preventing ships from rolling. 

Fig. 3 shows the fly-wheel placed in a 
frame, which is held in bearings at the right 
and left, so that it can swing about this hori- 
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zontal axis. The forces, p p, acting now upon 
the frame, and tilting it in the direction indi¬ 
cated, create gyroscopic forces, K, as has been 
explained in connection with Fig. 2 ; viz., the 
forces, R, are directed downwards in the front 
parts of the wheel, and upwards in the back. 
The same rule applies, if we look at the wheel 
from the left-hand side, and assume that the 
frame be tilted by the forces, R. As the direc¬ 
tion of the movement is in every way the 
same as in the previous case, the gyroscopic 
forces set up by the new tilting movement will 
again be downwards in front of us, that is at 
the left side of Fig. 3. and upwards at the 
opposite side, forces which are evidently both 
opposed to the original forces. 

The arrangement shown in Fig. 3 is conse¬ 
quently able to oppose tilting or angular 
movements, as may be further demonstrated 
by our pendulunn apparatus. It will be re¬ 
membered that the swinging movement of 
this pendulum (model e), was not in any 
way modified by the'gyroscope attached 
to it. The reason for this was that the 
gyroscope frame had been prevented from 
swinging and consequently from acting upon 
the pendulum, as will be obvious from the 


explanations given. If now the frame is 
released and left free to swing, it will be 
noticed that the same pendulum is very much 
slower in its period; because it is practically 
held steady in its extreme positions for a 
short interval of time, until the g>TOScope 
has finished its full swinging movement of 
about 180 degrees, and therewith exhausted 
its resisting power. 

It will further be noticed that, although the 
pendulum is retarded each time, and its period 
is thereby lengthened, the amplitude does not 
decrease, and consequently, if such a gyro¬ 
scope w'as applied to a ship and any appre¬ 
ciable roll did appear, the apparatus would 
not be able to extinguish it. And naturally 
so, because the apparatus has no means yet 
for absorbing any of the energy contained in 
the vibrating system. To remedy this, J)r. 
Schlick applies brakes to the swinging move¬ 
ment of the gyroscope frame, and if the small 
friction brake of this pendulum apparatus is 
brought into action, the movement of the 
pendulum is quickly extinguished (Shown by 
experiment.) 

There are consequently two outstanding 
features in Schhek’s gyroscope, viz. :~”(i) The 
general arrangement of the apparatus ; and (2) 
the brakes. 

rhe general arrangement is shown diagra- 
matically in Fig. 3. The axis of the fly-wheel 
may have any position transversely to the ship, 
but provision must be made that it automa¬ 
tically returns to this position, in order to 
produce the best results. The axis of the 
oscillating frame is also placed transversely in 
the ship, but at right angles to the above 
normal position of the fly-wheel axis, whose 
ends move in the fore and aft direction when 
the frame is swinging These conditions are 
fulfilled in the two pendulum models here 
exhibited, whose vibrations may represent 
the rolling motion of a vessel. In one of the 
pendulums (r) the axis of the fly-wheel is 
originally vertical; in the other (d) it is hori¬ 
zontal, and the experiment shows that both 
gyroscopes behave in a similar manner, and 
increase the period of the pendulum equally 
well. But preference is generally given to the 
arrangement (c) because the forces of gravity 
can here be employed for rcwurning the fly¬ 
wheel axis to its original position, which 
simplifies the design. 

As mentioned above, the brakes form another 
important feature of Schlick*s apparatus and 
cannot be dispensed with. The small models 
exhibited here, viz., the gyroscope fitted in the 
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small vessel which is floating in the tank (e) 
and the other apparatus (f) (Fig. 4) applied 
to section of a vessel, have both friction 
brakes, which are always in action, and there¬ 
fore readily extinguish any angle of heel given 
to the models in question. For larger machines 
the brakes are more elaborate, they are either 
hydraulic or friction brakes, and generally so 
designed as to meet the varying conditions of 
sea automatically, and to safeguard the gyro¬ 
scope apparatus against overloading. 

This model (f) further shows that the gyro¬ 
scope offers no resistance against rolling, if 
the frame is tilted so far, that the axis of the 
fly-wheel becomes horizontal. This is due to 
the obvious fact that in this position, viz., 
with the fly-wheel axis in the fore and aft 

Fig. 4. 
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direction, no resisting couples can be trans¬ 
mitted through the axis in the direction 
of rolling. The resistances are neces¬ 
sarily vertical to the fly-wheel axis and, 
therefore, only a component of these resis¬ 
tances, is useful in preventing rolling; at 
90® deflection of the gyroscope frame the 
component becomes zero, as already explained. 
Should the frame swing further than 90®, the 
tendency of the apparatus would be again to 
prevent rolling, and even an overturning of the 
gyroscope as shown by this model, F, would 
not reverse its action. Practical considera¬ 
tions, however, lead to the adoption of a limit 
for the swinging motion, and stops are gener¬ 
ally provided to arrest the frame, before an 
angle of 90® to each side is reached; such 
stops are existing at angles of 45® in the small 
tank model, £, before us: 

Another appliance generally fitted is a 


brake, or other suitable device, for holding the 
gyroscope frame in a fixed position, and 
thereby suspending the action of the apparatus, 
even with the wheel rotating, as previously ex¬ 
plained.. Both the models before us, E and F, 
have such appliances, and the experiment 
shows that, with the apparatus thus put out of 
action, considerable rolling angles can be 
quickly accumulated by applying a compara¬ 
tively small weight excentrically in regular 
intervals, as would correspond with the action 
of synchronous waves. But when the appa¬ 
ratus is put into action by removing the clutch 
that holds the frame, and the same weights 
are applied in similar intervals as before, the 
vessel remains practically steady, the residuary 
angle of roll required for the working of the 
apparatus being hardly perceptible, and only 
the gyroscope is seen swinging to and fro. 
This is very similar to the working of larger 
gyroscopes on board a ship at sea, and careful 
investigations have shown that a properly 
designed apparatus is able to adjust its move¬ 
ments so quickly, that equilibrium with any 
external moment is generally established within 
the fraction of a second, and all the irregu¬ 
larities of the wave impulses are followed by 
the machine with an astounding accuracy. It 
is therefore perfectly certain that rolling can 
be practically prevented by a well-designed 
apparatus of sufficient size. 

What size the apparatus ought to be 
for a certain size of vessel, under the con¬ 
ditions of sea met with in practice, has been 
early recognised by Dr. Schlick as the vital 
question of his invention. He also realised 
that only experiments on a large scale could 
bring this problem nearer to its solution. 
He therefore purchased a suitable vessel, a 
German torpedo boat, and fitted it out with 
a gyroscope of comparatively large size. 
The steamer is 117 ft. long, 12 ft. 6 in. broad,, 
and displaces 65 tons on a draft of 3 ft. 10 in., 
the metacentric height is i *3 ft., and the natural 
period of rolling about 2*1 seconds from side 
to side. The gyroscope wheel is driven by 
steam, turbine blades being fixed on its cir¬ 
cumference. The frame of the gyroscope 
is represented by the steam-tight cast-iron 
casing, receiving and exhausting the steam 
through the trunnions on whtch the gyroscope 
oscillates. The diameter of the steel fly¬ 
wheel is about 39 in., and its usual speed of 
rotation about 1,600 revolutions per minute. 
The hydraulic brake for controlling the oscil¬ 
latory movement of the frame consists of a. 
cylinder with a piston forcing the fluid through 
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a valve, the opening of which can be regulated 
from deck. The arrangement for putting the 
apparatus out of action consists of a friction 
band brake, also operated from deck, by 
which the gyroscope frame or casing can be 
held in a fixed position or released as may be 
required. 

The experiments carried out wifh this 
apparatus by Dr. Schlick yielded most satis¬ 
factory results, and it was found that the 
vessel could be kept steady in a sea, which 
produced rolling angles up to 20® to each 
side with the apparatus out of action. Fuller 
details of these trials are given in a paper 
read by Sir William H. White before the 
Institution of Naval Architects in 1907. 

The success of these experiments has induced 
Messrs. Swan, Hunter, and Wigham Richard¬ 
son, Ltd., of Wallsend and Walkeron Tyne, to 
acquire from Dr. Schlick the patent rights for 
the British Isles, France, and America, in¬ 
cluding the experimental vessel Seebdr^ which 
is now generally called Seebar. 

Further trials have been carried out with 
this vessel recently off the Tyne, in the open 
sea. Dr. Schlick’s experiments were made in 
the lower Elbe, and his greatest cause of com¬ 
plaint and disappointment used to be that the 
surface of the water was generally not suffi¬ 
ciently rough for the intended rolling trials. 
Such disappointments were hardly ever met 
with in the experiments off the Tyne, and even 
in moderate w'eather the sea was rough enough 
to toss the Seebar about violently. But the 


Fig. 5. 



drawback w^as that the waves were generally 
so irregular in length that the condition of 
synchronism could seldom be far enough 
approached for accumulating a large rolling 
angle without, and thus the apparatus could 
not be shown to its best advantage. Never¬ 
theless, the steadying effect was marked 
under all conditions of sea met with, and 
could be felt distinctly by everybody on 
board; so that the visitors who witnessed 
some of these tests, viz., representatives of 


various steamship companies and others, were 
generally convinced within a few minutes that 
by turning a certain wheel on deck, and there¬ 
by putting the gyroscope into action, the rolling 
could be stopped almost immediately, and 
further rolling could be prevented until the 
same wheel was turned in the opposite direc¬ 
tion and thereby the action of the gyroscope 
again suspended. 

Some of the results obtained during the 
various trials are reproduced in Figs. 5 and 6,_ 


Fig. 6. 



showing the consecutive rolling angles to port 
and starboard. The left-hand part of the 
diagrams represents the rolling observed with¬ 
out the gyroscope m action; at (i the g5T0-' 
scope frame was released and the apparatus 
began to act, with the results indicated in the 
diagrams. A small angle must necessarily 
remain to overcome the initial friction of the 
apparatus, this angle is as* a rule negligeable, 
as in Fig. 5, and we may say that rolling is 
practically prevented as long as the gyroscope 
is in action. The diagram. Fig. 6, has beerr 
obtained in a much higher sea with occa¬ 
sional very steep waves, which have evidently 
not been fully mastered by the apparatus, as 
on one occasion the remaining angle of roll 
exceeds five degrees to one side ; however the 
result may still be called satisfactory. 

The experiments have shown that the 
Seebar is kept sufficiently steady when 
either drifting or steaming in a sea of about 
five feet average height, with occasional 
waves up to eight feet high. This result is 
very encouraging with regard to the appli¬ 
cation of gyroscopes to larger vessels working 
in comparatively longer and higher waves, and 
it may be reasonably expected that a wheel 
about 6 feet in diameter, running at 1,400 
revolutions per minute, would keep a vessel 
of 2,000 tons displacement, with a moderate 
metacentric height, steady in any sea that 
is likely to be encountered. The meta¬ 
centric height is of first importance, as the 
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si2e of the machine increases very much 
with this item. In steam yachts, pleasure 
and Channel steamers, which come princi¬ 
pally in question for the application of gyro¬ 
scopes, the metacentric height can be kept 
small, and, in any well-designed vessel, is 
kept as small as possible, on account of the 
advantages pointed out above, but there seem 
to be still many ships afloat where not enough 
attention has been paid to this important 
matter. 

The first practical application of Schlick’s 
gyroscope will be made in Germany. The 
Vulcan Works in Stettin have recently finished 
the apparatus indended for the Hamburg 
America Company’s vessel Si/vana, a pleasure 
steamer of about 900 tons displacement. This 
g)rroscope is steam-driven and similar in de¬ 
sign to that on the Seebar\ the fly-wheel is 
■63 inches in diameter, and designed to run 
1,800 revolutions per minute. The shop tests 
carried out with this machine a few weeks ago 
have given entire satisfaction, and the appa¬ 
ratus will begin its duty at sea very shortly. 

The Tyneside Company have also com¬ 
menced the manufacture of Schlick’s gyro¬ 
scopes at their Neptune Works.' The design 
of their machines is somewhat different from 
the above. The fly-wheel is driven by an 
electric motor fitted on the same shaft. The 
brakes are not hydraulic, but friction brakes 
of a special design, and various other modifica¬ 
tions have been introduced in order to produce 
standard machines of a compact, simple, and 
efficient type. 

One apparatus for a pleasure steamer of 500 
tons displacement is now nearly completed, and 
it is expected that, in Great Britain as well as 
in Germany, ships fitted with steadying appar¬ 
atus will be in service very shortly. 

APPENDIX. 

List of Models shown during the Lecture. 

(a.) A model of a boat (about 4ft. long) to show 
the gyroscopic effect of paddle wheels. These are 
represented in the model by solid discs driven by a 
small electric motor on the same shaft. The model 
is free to heel over to either side and is resting on 
a platform which can be turned about a central ver¬ 
tical pivot with very little friction. 

(b.) A portable gyroscope, consisting of a fly-wheel 
carried in a frame. 

(c,) A pendulum, consisting of steel rod and weight, 
with a gyroscope attached above the point of suspen¬ 
sion. The latter consists of ft frame which can swing 
abouthorizontal axis, and carries the fly-wheel. The 
frame is weighted, so that it tends to keep the axis of 


the wheel in the plane of the pendulum, and therefore 
vertical. The movement of the frame can be arrested 
by a clutch, or retarded by a small fiiction brake, 
consisting of a spring. 

(d.) Pendulum apparatus, similar to (c)^ but the 
gyroscope is attached so that its frame can swing, not 
about a horizontal, but about a vertical axis, and 
springs are applied, tending to keep the axis of the 
fly-wheel in the plane of the pendulum; there is no 
brake on this gyroscope. 

(eJ) A small boat (about three feet long) floating in 
a tank, and fitted with the usual type of Schlick’s 
gyroscope (as under ^), the fly-wheel, about five inches 
in diameter, is electrically driven; a clutch for arrest¬ 
ing the frame, and a friction brake are provided as 
under (c). 

(/.) A gyroscope apparatus of the same type 
(Fig. 4), but larger wheel (about twelve inches in 
diameter) fitted in a section of a vessel supported like 
a cradle. The wheel is also driven by an electric 
motor, running about 2,500 revolutions pei minute; 
arresting clutch and friction brake are provided. 


DISCUSSION. 

The Chairman (Major Phillip Cardew, R.E.) 
thought the curves the author had shown, indicating 
that the oscillation of a vessel was reduced in a very 
remarkable way, must have convinced eveiyone that 
there was something practical in this application of 
the gyroscope. The apparatus was by no means 
large and cumbersome compared with the size of the 
vessel, and it therefore did not take up much valuable 
space. To look at, the gyroscope was an uncanny 
thing, giving one the idea that it was alive, and 
although the ordinary merchant skipper might at first 
have a certain rehictance to admitting such a wild 
beast into his ship, no doubt in time be would be 
convinced of its utility. As a director of a shipping 
company, engaged, among other things, in cross- 
Channel traffic, he had listened to the admirable 
paper with much interest. 

Professor W. C. Unwin, F.R.S., said the gyro¬ 
scope was a little out of bis particular path of work, 
and be therefore could only express his very great 
admiration for the labour Dr. Schlick had performed 
in perfecting the arrangement described. At first the 
gyroscope did not seem a v<*ry hopeful means of get¬ 
ting rid of large oscillations in heavy and big ships, 
and the fact that it bad turned out that it could be 
used in a very moderate space, and only weigh a 
moderate amount, was a very remarkable result in¬ 
deed ; while the use of the brakes to bring the 
gyroscope to bear in its steadying action was also a 
very beautiful mechanical apiilication. 

Captain H, Acton Blakb inquiied whether the 
author had noticed, in the practical experiments 
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carried out on the Seehar^ whether retarding the action 
detracted, in some sense, from the seagoing qualities 
-of the vessel. It would be interesting to know whether 
the action of the gyroscope, in not allowing the ship 
to swing with the actual motion of the waves, 
thus giving it a greater stability, and doing 
away with the mobility, did not tend to make 
the ship become a rock in the water. As a practical 
:seaman, he knew that when a ship was very deeply 
laden and was too stiff she was not a good sea boat, 
it being necessary to ha^e a certain amount of move- 
anent to obtain that quality. He understood the 
gyroscope did nothing but retard the rolling motion, 
and that it did not do away with the pitching motion 
of the ship; and, in bis opinion, if the rolling motion 
was checked too much, it was likely to be detrimental 
to the vessel itself. 

Admiral Fii/(ierald said, as a practical seaman, 
he thought there could be no question of the 
efficacy of the g}roscope in stopping a ship from 
rolling ; but he thought the size of the wheel 
w’ould preNent its application in ordinary vessels. 
Perhaps, however, the wheel had been increased 
in size in the model simply for the sake of illus¬ 
tration. In consonance with the last speaker, 
he thought before it was applied, either for stop¬ 
ping the rolling of passenger ships, which w'as 
"\ery desirable, or for giving a steady gun platform 
for big guns, which was also equally desirable, it 
would be well to consider what its efl’ects on the 
sea-going qualities of the ship were. He had had 
fifty jears experience of the sea, and bad no doubt 
that the gyroscope was excellent for stopping periodic 
rolling, from what seamen called a ground swell, when 
each wave was practically of the same length and the 
ship set up a pendulum motion, when the wa\es 
corresponded with the peiiod of the ship. That motion 
became very distressing at times, but it had already been 
largely obviated by the phreing of bilge keels on large 
ships, whic?i almost entirely extinguished the periodic 
pendulum rolling. If the gyroscope was to be 
applied under the ordinary circumstances at sea, 
when the waves were not generally periodic, but of 
unequal length, it the ship was stopped, for instance, 
from rolling in a beam sea, the next wave would come 
on board and sw'amp her. It might almost be said 
that the rolling w^as provided by Nature to save the 
'Ship. As the advancing crest of the w'ave came 
along, the vessel heeled over, and the wave washed 
^ip her side ; but it seemed to him that the gyroscope 
would tend to make the ship roll to windward, the 
danger of which every seaman knew’, because of the 
swamping which was liable to take place. Therefore, 
although he admired the cleverness of the apparatus, 
he suggested it had better be tried at sea before it 
was put into passenger vessels. 

Mr. A. C. Brown inquired whether the author 
had ever tried any means of reinforcing the righting 


pressure of the gyroscope by other means, 
whether he had ever used the gyroscope in miniature, 
and caused it to bring into action larger forces, such 
as the pressure of a jet of water forced into the sea 
on the proper side every time the vessel attempted to 
roll ; because it seemed to him that w’ould be a means 
of keeping the g)roscope very much smaller than 
could be done if gjroscopic forces alone were used to 
right a ship. He mentioned the point, because he 
W’as very much struck some lime ago, when inves¬ 
tigating the subject, to notice what a laige amount of 
power was put into a good sized ship by each wave. 
One large wave w’ould perhaps put 2,oco foot tons of 
energy into the ship, throw'ing her over in one direc¬ 
tion. That was a very large knock foi each swing ; 
and if the swing coincided with the perrdulum rale 
of the vessel, very few such waves would take an 
enormous amount of energy to restoie the ship to 
equilibrium again. It therefore seemed to him that 
if the gyroscope, instead of being used to right the 
ship, could make an electric contact which would 
biing other forces into action, much greater righting 
forces would be biought to bear than a gyroscope 
could bring in from its own gyroscopic action. 

Mr. L. Calisch inquired whether the stopping of 
the rolling motion did not intioduce a strain on the 
ship. lie also desired to ask whether expeiiments 
had been made for the jiurpo-.e of applying the gyro¬ 
scope to aeiial navigation, because, as the apparatus 
gave stabilit), he thought its greatest ajipliLalion 
would be in the design of aeroplanes, provided it 
could be designed light enough. 

Mr. F. \V. Hc>1)(;ks, in connection with the pre¬ 
vious speaker’s remaiks with regaid to local strains 
being set up in ships by the gyioscope, asked if any 
experiments had been made to prove whether more 
than one gyroscope could be applied to the same ship 
in parallel. 

Mr. R. A. Bruv k asked whelhei, in the observa¬ 
tions the author made wilh regard to rolling, any 
attempt was also made to gauge the amount of 
pitching that took place. It was perfectly obvious 
from what had been said that the gyioscopic forces 
W’ere such that they converted a tendency to heel 
into a tendency to pitch. The resisting forces were 
taken on a hydraulic cylinder or a friction brake, 
which merely transferied the couple in the transverse 
plane into a couple in a longitudinal plane. It seemed 
to him it might be exceedingly awkw’ard if it hap¬ 
pened that the period of rolling which was extin¬ 
guished coincided, either directly, or with some sub- 
muUiple of the period of the pitching. The pitching 
might in that way be actually increased to a consider¬ 
able extent in the extinguishing of the rolling. People 
who were engaged in the problem of flight, were 
anxious to apply gyroscopic stability apparatus to 
their schemes for conquering the air, but it w’as just 
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as well to point out that the same factor was always 
present, because at the same time that a force was ex¬ 
tinguished in one direction, a force in a transverse 
direction was created. 

Mr. WiTRL, in reply, said that all the experiments 
made were conducted by himself, and the observations 
showed that in keeping the ship steady, with the 
gyroscope in action, there was no swamping of the 
decks. The tendency to swamp the decks was far 
greater when a ship rolled, because the angle of the 
roll was so great that the ship nearly dipped into the 
water on both sides. He did not think the gyroscope 
put any greater strain on a ship than if the ship had 
an angle of roll of 25 degrees. It must always be 
remembered that the ship was not prevented from 
heaving, because if that was done the w'ater was 
bound to come on board. Reinforcing the action 
of the gyroscope had not been tried as it was 
too complicated and he doubted whether reactive 
forces could be created stronger than gyroscopic 
forces in an equally small space. He agreed with 
the remark made that the application of the gyro¬ 
scope to the aeroplane would be difficult, on account 
of the forces which were set up in the other direction. 
A ship was a stable system, while the aeroplane 
was very often unstable, and had a tendency to upset 
altogether. The Schlick gyroscope was only able to 
steady a stable system, and could only be applied to 
that purpose. One of the features of Dr. ISchlick’s 
scheme and patents was the use of more than one 
apparatus if the ships were large. He did not think 
additional strengthening would be required in a 
ship except in special cases ; for instance, if the 
apparatus was put high up in the between decks. If 
it was placed down below, on the double bottom, 
no extra strength was required, for the simple 
reason that every apparatus was so designed that it 
could not exert a larger righting moment than 
what it was built for, and this moment was small 
in comparison with other moments and forces 
acting upon the ship in a seaway. It was quite 
true that the forces set up in the longitudinal 
direction by the resistance of the brakes would 
influence the pitching, but in following out the 
calculations with regard to the amount of those 
forces, it would be found that the resistance in the 
brake was veiy small compared with the resistance 
of the gyroscope itself. Furthermore, the resist¬ 
ance of the ship against the pitching motion was 
so enormous, that the practical effect on the pitch¬ 
ing was absolutely negligible. Accurate measure¬ 
ments were not made of that nature during the 
experiments ; but when the gyroscope was working, 
the pitching was not felt very much in the saloon, 
and even bottles on the table were perfectly steady. 
The effect was exactly the same whether the sea was 
a beam sea or a following sea; in fact, the course 
was generally selected so as to obtain the most 
in order to test the apparatus under the most 
severe conditions. 


The Chairman, in proposing a hearty wote of 
thanks to Mr. Wurl for his interesting paper, said it 
must always be remembered that the rolling which 
had to be overcome was a cumulative action. It was 
not an individual wave that produced it, nor was it 
an individual effort of the gyroscope that overcame 
it, but the two things were both cumulative, and the 
effect was produced by comparatively small efforts 
directed at the right moment. 

The resolution of thanks having been carried 
unanimously, the meeting terminated. 


THE MINERAL PRODUCTS OP INDIA. 

A paper in the December number of the “ Re¬ 
cords of the Geological Survey of India,” lately 
pubished in Calcutta, contains some interesting 
information regarding the production of minerals 
in India. The author, Mr. T. H. Holland, 
F.R.S., director of the Geological Survey of India, 
gives the following Table of the total value of 
minerals for which returns are available for 1905 and 
1906:— 



190s. 

iqot). 


£ 

£ 

Gold. 

2,410,971 

.. 2,230,284 

Coal . 

i» 4 * 3>443 

.. 1,912,042 

Petroleum. 

604,203 

574.238 

Salt . 

44 i »302 

.. 420,901 

Saltpetre . 

235*723 

270,547 

Manganese ore. 

248,309 

435.268 

Mica. 

142,008 

259,544 

Ruby, sapphire and spinel 

88,340 

06,867 

Jadestone ..... 

45*474 

^> 4*435 

Graphite . 

l6,8qO 

10,009 

Iron ore. 

13.827 

11,341 

Tin ore. 

9.917 

J 3.799 

Chromite . 

3.482 

7.188 

Diamonds. 

2,474 

5,160 

Magnesia... 

550 

48a 

Amber. 

945 

709 


^5,689,948 

;^6,3i2,8ia 


As to coal, the production showed extended 
activity, the rise being from 8,417,739 tons to 
9,783,250 tons, while owing to the rise in prices the 
total value, as seen in the Table, showed still higher 
figures. The Gondwana fields in Bengal are the 
principal contributors, while as regards the external 
demand the reduction of Japanese supplies has per¬ 
mitted a sensible increase of the exports to Singapore. 
The total quantity exported during 1906 for the first 
tim^ exceeded a million tons. 

The diamonds obtained in Central Indian States of 
Panna, Charkhari, and Ajalgarh during 1906 were 
valued at ;f5,i6o which is a marked improvement on 
the values reported for previous years, the principal 
increase being in the State of Panna. 

The same year marks the first interruption in the 
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increase of gold production in M)rsore, the total value 
of the output having fallen below that of the 1905 by 
nearly j^200,000. In graphite the outturn was 2,600 
tons as against 2,324 tons in 1905. The production 
of iron ore during 1906 was only 74,106 tons against 
102,527 tons in 1905, and 71,608 tons in 1904. The 
output is dominated by the quantity raised for the 
Barakar iron works, which is the only institution 
smelting on European lines. In regard to small native 
furnaces in the Central Provinces, there was a marked 
increase. 

Jade is mainly obtained from the Myitkyina district 
in Burma, where the quarries yielded a diminished 
out-turn owing to a scarcity of labour. The trade in 
Rangoon, however, showed increase owing to the rise 
in the exports. Passing by magnesite, which shows 
a decreased output of no particular significance, it 
may be noted that the most conspicuous increase in 
production during the past year was in manganese 
ore, the total returned for 1906 being 495,730 tons 
against 255,896 tons in 1905 and only 150,297 in 
1904, the heavy production being of course due to the 
maintenance of high prices in Europe and America. 
Most of the ore comes from the Central Provinces, 
Mica largely developed in quantity though not quite 
to the same extent in value. In the production of 
petroleum there was a slight drop in 1906, as com- 
]>ared with 1905, but a considerable increase as com¬ 
pared with 1904. 

The agieement made between the Burma Oil Com¬ 
pany and the producers in the Dutch East Indies ha« 
tended to reduce the figures both for imports of 
foreign kerosene and for export of Burma oil, although 
the figures for the former are largely affected by the 
failure of Russian supplies. From the same pro¬ 
vince are derived the rubies, reported by the Burma 
Ruby Mines Company as having attained together 
with small quantities of sapphires and spinels) a total 
value of ;i 95 » 540 , as against ;f88,340 in 1905. 
During the year the Kashmir sapphire mines were 
again worked to about equal extent yielding a value 

of 

Theie was an unimportant reduction in the quan¬ 
tity of salt produced. In the rock-salt mines of the 
Punjab there was greater activity, and in addition to 
an increased output, the extension of tunnels has 
proved persistence of the two principal seams con¬ 
siderably beyond the area previously known with 
certainty. With regard to the quantity and value of 
imported salt, there was an increase in each in 1906. 

The value of the saltpetre industry is gauged most 
uniformly by the figures for exports. The returns for 
the past five years indicate a gradual rise in the 
average value, but the industry shows no signs of 
real expansion. The exports average about 370,936 
tons, mostly derived from Behar. Tin-ore has been 
produced in considerably Increased quantities in 
South Burma, where a special survey of the tin¬ 
mining industry is being carried out by an officer of 
the Geological Survey. There are also small mines 
in the Mcrgin and Tarry districts. 


HOME INDUSTRIES. 

Port of London JUIL —At last it would seem as if 
there is a fair prospect of reorganising the Port of 
London. The question is one of long standing, and 
has presented great difficulties owing to the variety 
and importance of the interests, often conflicting, 
concerned. As far back as 1902 a Royal Commission 
reported upon the administration of the Port and 
urged very radical changes if London was to retain 
its pre-eminent position as a port. And long before 
the Royal Commission was appointed, discussion was 
acute. In 1903 the Government of the day brought 
in a Bill, but it was not passed, and it has been left 
to the present President of the Board of Trade to^ 
take the first practical steps in the direction of reor¬ 
ganisation. Negotiations between the Government 
and the London and India Docks Company have 
resulted in the basis of an agreement, and negotiations 
are proceeding with the Surrey Commercial and Mill- 
wall Docks which it is hoped will result in an agree¬ 
ment. Before the present number of the Jouiniat 
appears the President of the Board of Trade will have 
introduced his Bill for the acquisition of the docks and 
the reorganisation of the Port of London, and as it is 
to be brought in under the “ Ten Minutes j?.ule,” it 
may be taken that its main principles are not con¬ 
sidered controversial. The Government have largely 
adopted the proposals of the Royal Commission. 
The Commissioners recommended inter aha (i) That 
a new port authority should be created to take over 
the powers and duties of the Thames Conservancy, of 
the Watermen’s Company, and of the Trinity House 
so far as the duties and powers of the Trinity House 
related to the Port of London. {2) That the new 
authority should purchase the undertakings of the 
London and India, the Surrey Commercial, and 
Millwall Companies, subject to the obligation to lease 
or sell the w'arehouses belonging to the companies as 
soon as that could conveniently be done. (3) That 
the neiv authority should carry out extensive works in 
connection w'ith the deepening of the river channels 
and with the improvement of the existing dock 
accommodation, and the provision of further dock 
accommodation, the expenditure on these several 
works being estimated at 7,000,000. (4) That 

the London County Council and the City Corpo¬ 
ration should between them accept the financial 
responsibility recommended. The former body 
declined, and its refusal had a good deal to do 
with the late Government dropping the matter. It 
is understood that the new Bill proceeds on the broad 
lines of the suggestions of the Royal Commissioners, 
but its text must be awaited before the details as ta 
the constitution of the Poit Authority are known. 
It is, howevei, known that the Authority is to be 
made a self-supporting one, and as it will have 
additional revenue-raising powers given to it, theie 
should be no difficulty in raising the revenue required 
to make it self-supporting. The present Del «nture 
Stocks of the London and India Docks Company 
are to be exchanged for A” Stock of the new 
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Port Authority, and their interest will be preserved 
intact, whilst their security will be improved. The 
existing “A” and “ B ” Preference and the Pre- 
'ferred Ordinary of the Docks will receive equal 
amounts of the new B *’ Stock of the Port 
Authority, and the Deferred is to receive 75 ’’ 

Stock for each existing £100, so that it w’ill be 
practically guaranteed 3 per cent, dividend, or about 
'6s. per cent, more than the average earned by it 
since the amalgamation of 1901. Whether the Bill 
Avill go through is, of course, another matter. 

Cotton Mill Building ,—The Statist gives some 
interesting figures relating to the Lancashire cotton 
spinning mill building boom of the last five years. 
The boom began at the opening of 1903, and con¬ 
tinued until the beginning of the present year. In 1903, 
nine mill companies were foimed with an aggregate 
capital of 740,000 to provide about 746,000 spindles. 
The following year the number rose to 15 companies 
and 1,450,000 spindles. 1905 was a record year, 40 
mill companies being formed with a capital of 
;^3,350,ooo, and approximately 3,529,000 spindles. 
In 190O the number of new mills fell to 22, with 
1,840,000 additional spindles. Last yeai nearly 
ecjua’led 1905, no fewer than 39 new mill companies 
being formed to provide 3,342,000 spindles. This 
year five new companies have been announced, but 
it is not expected that many others will be floated 
during the year. Taking the five years 10,695,000 
ea^ital has been put up, and 11,267,000 spindles. 
The new mills do not seem to have affected profits ; 
on the contrary, notwithstanding a greatly increased 
producing capacity, 1907 was the most prosperous 
year known in the trade. According to a high Old¬ 
ham authority the limited spinning companies who 
issue balance-sheets exceed in 1905 20 per cent, on 
their capital, in 1906 16 per cent., and in 1907 33^93 
per cent. Dividends have averaged 11 *26 pei cent., 
and of capital there has been retained 5*58 per cent. 

Etectricity in J-actor ies ,—A good deal of opposi¬ 
tion is being shown to the draft regulations suggested 
by the Home Office for the users of electricity in 
factories and workshops. The extent of the alleged 
danger to the safety of workpeople and others is held 
to be insufficient to justify the imposition of rules 
that would necessitate increased expenditure on the 
part of Users of electricity. It is contended that the 
legulations as drafted would entail heavy outlay by 
struggling industrial concerns that have been employ¬ 
ing thousands of men for years without having to 
record a single electrical accident, and it is urged 
that the regulations would act as a deterrent to factory 
owners when contemplating the electrification of their 
works. 

The Side of Camphor »—Since the camphor industry 
became a monopoly of Japan nine years ago, a British 
firm has acted as sole selling agent, but its agreement 
terminated on March 31, and it is Understood that in 
future the Japanese Government will conduct the sales 
thri^gh Japanese Commissioners in London, Paris, 


Berlin, and New York. The Japanese Government 
has been moved to this change by a desire to get into 
closer touch with camphor buyers. The outlook for 
camphor does not- improve. Not only has Japan to 
reckon with increased production of camphor in China; 
synthetic camphor is becoming a formidable competi¬ 
tor, and the Japanese Commissioners are likely to find 
it difficult to maintain present prices, which are only 
about half wffiat they were a few years ago. 

Foreign Parcels* Post Rates .—Last week the Asso¬ 
ciated Chambers of Commerce passed a lesolution in 
favour of a revision of our foreign parcels’ post rates, 
and Mr. Oscar S. Hall has compiled a table of com¬ 
parisons of English and German rates from the official 
post-office guides which demonstrates the need for 
this revision. Usually the German ra^e is the same 
for parcels of 3, 7, or nibs, weight, wheieas the 
British rates vary with the weight. Mr. Hall shows 
that in nearly every case postage on an 11 lb. parcel 
from Germany is less than on a 3 lb. or 7 lb. parcel 
from the United Kingdom. Thus, to Belgium, Den¬ 
mark, Holland, or Switzerland, the German rate lor 
a parcel of ii lbs. is lod., the English rates to the 
same countries being 2s. for ii lb., is. 6d. for 7 lb., 
and IS. for 31b. To Norway the German rate for 
nib. is IS., to Austria 6d., to France lod., to the 
United Kingdom, Italy, Roumania, and Russia 
is. 3d., to Servia is. 3d., to Sweden or Gieece 
IS. 7d., and to Portugal and Egypt is. lod.; 
whereas a parcel of the same weight sent from 
England would cost 2s. to Germany or Norway, 
2s. 2d. to France, 2s. 6d. to Austria, Sweden, 
Switzerland, Italy, or Portugal, 2s. 9d. to Servia, 
and 3s, to Roumania, Russia, or Egypt. Out of all 
these cases there are only three in which the British rate 
for a 3s. lb. parcel is less than the German rate for 
a IIS. lb. parcel, and there is not one case in which 
it is not cheaper to send ns. lb. from Germany than 
7s. lb from England. To the more distant Countries 
the comparison is a little more favourable to us for 
the smaller }>arcels only. It may be that the German 
Post Oflice carries on its parcels post at a loss, and 
Germany is more favourably situated than England 
for the cheap transport of parcels to her immediate 
neighbours; but whatever the explanation of the 
disparity, it is obvious that our export trade by 
parcel post, amounting now in value to between 
four and five millions sterling per annum, is severely 
handicapped in so far as it is in competition with the 
similar export trade of Germany. 

OBITUARY. 

Colonel H. F. Swan, C.B.—Henry Frederick 
Swan, High Sheriff of Northumberland, and Hon. 
Colonel 2nd V.B. Northumberland Fusiliers, died at 
his residence, Prudhoe-hall, on the 25th ult. He was 
boin at Walkcr-on-Tyne, loth September, 1842, and 
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was apprenticed as a shipbuilder with the then firm of 
Charles Mitchell and Co. He represented the firm 
at St. Petersburg in 1862, and superintended the 
construction of a number of war vessels for the 
Russian Government. This work completed, the 
late Dr. Mitchell, as head of the firm, and Mr. Swan 
were each presented with a gold snuff-box set with 
diamonds. On the amalgamation of the firm of 
Mitchell and Co. with that of Sir W. G. Armstrong 
and Co., Elswick, in 1882, Mr. Swan became one of the 
directors of the newly-formed company, and he had 
continued in that capacity until bis death. Colonel 
Swan was amongst the pioneers in the construction of 
steamers specially built for carrying petroleum in bulk. 
The construction of ice-breaking steamers also re¬ 
ceived his attention. In the year 1894 
two ice-breaking and railway ferry steamers for ser¬ 
vice on the river Volga. These x'essels were followed 
by the railway ferry ice-breaker Haikal^ and the ice¬ 
breaker Angaray both of which were built to the 
order of the Russian Government to cross Lake 
Baikal in connection with the Siberian railway system. 
It was these two vessels that worked so successfully 
in conveying the troops across Lake Baikal on their 
way to the seat of the w’ar with Japan. Colonel 
Swan was chairman of the Wallsend Slipway and 
Engineering Company (Limited), and a director also 
of the Weardale Steel, Coal, and Coke Company 
(l.imited), and of the Bucknall Steamship Lines 
(Limited). He was elected a Member of the Society 
of Arts in 1883, 


GENERAL NOTES. 


British Manufactures in Japan.— In his 
report on the trade of Kobe, just issued (Cd. 3727-25), 
Ml. Consul Bonar expresses the opinion that there is 
a great future for industrial undertakings by foieign 
inanufactu-ers, or with the support of foreign capital, 
in (Isaka; but British enterpri.se in that direction is 
still wanting. Belgian and French capital, with a 
very small proportiou of British (privately subscribed) 
has alieady been instrumental in bringing about the 
formation and installation of at least one enterprise, 
which is about to commence operations, namely, the 
manufacture of glass. If British manufacturers would 
carefully study the import returns given in the Con¬ 
sular reports every year, they should have no difficulty 
in perceiving not what outlets they have for their 
manufactures in this country, but w^hat the prospects 
are of profitable manufacture (on the spot), such as 
the Customs tariff is specially directed against, and 
which, owing to the want of expert knowledge and 
capital, the Japanese are as yet unwilling to engage in. 
In the last few years, Japan has seen a number of 
agents of British fmancial houses or syndicates offering 
to provide money for this or that undertaking, but 
the British manufacturer, or his expert, has been con¬ 
spicuously absent. Mr. Cpnsul Bonar considers there 


is good reason for supposing that those who decide \o 
venture on industrial undertakings which Japan does 
not yet possess, or only possesses to a small degree, 
will have reason to be satisfied with their experiments. 

Technical Libraries. —It is well-known that 
American employers give much more attention than 
has been the practice in this country to affording 
facilities to their managers and workpeople for ob¬ 
taining technical knowledge. For example, a large 
organisation of spinners and manufacturers at Atalanta 
(Georgia) has adopted the following scheme for keep¬ 
ing their employees up to date in commercial and 
technical knowledge of the textile trade. A librarian 
is employed to secure all the latest books dealing 
with spinning, weaving, and textile engineering ; all 
weekly, fortnightly, monthly, and quarterly periodicals 
bearing on the subjects are purchased, as well as every 
kind of year book. These publications are obtained 
from all parts of the world. The librarian prepares 
brief descriptions of the books, to which anyone may 
refer to get a quick idea of the contents. In some 
instances the whole periodical is filed; in others 
special articles are cut out, and sometimes foreign 
articles are translated and pasted in scrap books. 
Everything is carefully indexed, and the library is 
open to any employL 

Spanish Business Methods, —In the course o 
his report on the trade and commerce of Spain (Cd. 
3727-40), Mr. S. P. Cockerell, Commercial Attache 
to H.M.^s Embassy at Madrid, refeis to Spanish 
business methods, and remarks upon the domination 
of the chivalrous over the commercial instinct in the 
majority of Spanish tradeis. They will buy from 
foreigners known to them an inferioi and expensive 
article in preference to a better and cheaper one from 
a strangei. This maybe a reflection of the lack of 
confidence wffiich Spaniaids have among themselves, 
which leads them to trust only those w'hom they leally 
know', but to trust them implicitly once they know 
them. Again, Spaniards are very conservative, and 
prefer to continue with an article of fair quality only, 
which they know, rather than try any experiments 
with the unknown, although it may be better. They 
take, says Mr. Cockerell, instinctively the line of least 
resistance, a characteristic W'hich it is important to 
appreciate in dealing with them, and which makes it 
desirable to eliminate wherever possible the difficulties 
and details which are usually left to the importer to 
deal with. For this reason, also, the use of British 
measures may place those who use them at an even 
greater disadvantage in Spain than in many other 
countries, in competition with those who employ the 
metric system. Considerable deA'elopment has taken 
place in Spain in recent years—railway facilities are 
greater, and commercial travellers, mostly German, 
are to be found everywhere. But there are still many 
places out of touch w'kh the big centres in which 
detachments from the general advance leaves unaltered 
in its general lines what has been said above. 
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MEETINGS OF THE SOCIETY. 

Ordinary Meetings. 

Wednesday evening’s, at 8 o’clock :— 

Apkil 8 .—Technical "Education in America.” 
By SxR William H. Paeece, K.C.B., F.R.S. 
Charles Moberly Bell will preside. 

April 29. —“Modern Roumania.” By Alfred 
Stead, Consul-General for Roumania. Sir Percy 
Sanderson, K.C.M.G., will preside. 

May 6. —“ The Gramophone, and the Mechanical 
Recording and Reproduction of Musical Sounds,” 
By Lovell N. Reddie. 

May 13.— 

May 20. —“ Industrial Entomology: or the 
Economic Importance of a Study of Insect Life.” 
By F. Martin Dl^ncan. 


Indian Section. 

Thursday afternoons, at 4.30 o’clock ;— 
April 30.—“ Reminiscences of Indian Life.” By 
the Right Hon. Lord Lamington, G.C.M.G., 
G.C.I.E., late Governor of Bombay. 

May 21.—“The United Provinces of Agra and 
Oudh.” By Sir James John Digges La Touche, 
K.C.S.I., Member of the Council of India and late 
Lieutenant-Governor of the United Provinces. 

Colonial Section. 

Tuesday afternoons, at 4.30 o’clock : — 
April 7.— ”The Imperial Problem of Asiatic 
Immigration.” By Richard Jkbb. The Right Hon. 
Alfred Lyttelton, K.C., M.P., will preside. 

Applied Art Section. 

Tuesday evenings, at 8 o’clock :— 

April 28. —“ Lace as a Modern Industry.” By 
Miss IsEMONGER. Alan S. Cole, C.B , will preside. 
May 26.— 

MEETINGS FOR THE ENSUING WEEK. 

Monday, April 6 „ Royal Institution. Albemarle-street, W., 
5 p.m. General Monthly Meeting. 

Engineers, in th« Theatre of the Ignited Service In¬ 
stitution, Whitehall, S.W., p.m. Mr. H. C. 
Duncan Scott, “ The Destruction of Arch 
Bridges.’^ 

Victoria Institute, 8, Adelphi-terrace, W.C., 4^ p.m. 
Professor J. Logan Loble}’, “ History of the 
Spread of the North American Fauna.*’ 

Tuesday, April 7 . ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 43^ p.m. (Colonial 
Section.) Mr. Richard Jebb, “The Imperial 
Problem of Asiatic Immigration.” 

Royal Institution, Albemarle-street, W., 3 p.m. Dr. 
E. A. Wallace Budge. “ The Egjrptian Sudan : its 
History, Monuments, and Peoples, Past and Pie- 
seiit.” (Lecture HI.) 

Alpine Club, 33, Savile-i;ow, W., 8^ p.m 
Civil Engineers, 25, Oveat George* street, S.W., 8 
m. Messrs. F. W. Davis and C. R. S. Kixk- 
• Patrick, “The King Edward VI 1 . Bridge, New- 
ca.stle-on-Ty ne.*,’ 


Photographic, 66, Russell-square, W.C., 8 pa. 

Mr. C. Willie. “ The Gum-Bichromate Process.” 
Zoological, 3, Hanover-square, W., 8^ p.m. 

Colonial, Whitehall Rooms, Whitehall-place. S.W., 
8 p.m. Lord Strathcona and Mount Royal, * The 
All Red Route.” 

Optical .Society, 20, Hanover-square, W., 8 pm. 
Prof. Burch, “ Colour Vision.” 

Wednesday, April 8 ...ROYAL SOCIETY OF ARTS. 

John-street, Adelphi, W’.C , 8 p.m. Sir William 

H. Preece, “Technical Education in America.' 
Naval Architects (at the House oh hk Ro\al Society 

01- Arts, John-street, Adelphi, W.C.) Annual 
Conferente. a.m. i. Address by the Chair¬ 
man, the Earl of Glasgow. 2. General E. £. 
Goulatif, “ Uns!nkable and Lncapsizable Ships of 
the Goulacif Form and System of Construction.” 

3. Captain T. J. Tresidder, “ Modern Armour and 
its Attack.” 4. J. E. Thorn}croft, “ Modern 
Torpedo Boats and Destroyers. ’ 

Thursday, Aprii 0 Naval Architects (at the House 
OF iHH Royal Society of Aris, John-stiect, 
Adelphi, W.C.). Annual Conference. 11J p.m. 

I. Hen. C. A. Parsons and Mr. R. J. Walker, 
“'I he Combination S}8tem of Reciprocating 
Engines and .Steam Turbines.” a. Mr. Thomas 
Bell, “Speed Trials and ServUe Performance of 
the Cunard Steamer Lusifanta.*' 3. Mr. J. W. 
Tsheruood, “ A Ntu System of .Ship Construction.” 

4. Mr W. Carlile Wallace, “The Heating of 
Modern Ocean Liners.” 7J p.m. t. Mr. D. H. 
Monson, i. “Thelnfliier.ee of Air on Vacuum in 
Suifac e Condensers.” 2. Monsieur Febx (iodard, 
“Note on the Use of Superheated Sle.ira with 
Marine' Engint^s.” 

Antiquancs, Burlington-house, W., 8J p.m. 

Royal Instilutitin, Albemarle-street, W , 3 p.m. Mr. 

K. L}dekker, “ The Animals of South America.” 
Electrical Engineers, 25, Great George - street, 

5. W., 8 p.m. Messrs. H. W. Handcock and A. H, 

Dykes, “ i^let trie Supply I*rospects and Charges 
as Affected by Metallic Filament Lamps and Elec¬ 
tric Heating.” • 

Friday, April 10 Naval Architects (at the Hoi’.sb ci the 
Roy AD Society 01 Arts, John-street, Adelphi, 
W.C.). Annual Conference, irj a.m. t. Mr. K. E. 
Fruude, “ Results of Further Model Screw Pro¬ 
peller Experiments.” 2. Professor William 
HoY’gaarcl, “An Analysis of the Resistance of 
Ships.” 3. Herr H. Wellenkamp, “A New 
Method of Research W^’ork on Fluid Resistance 
and Ship Propulsion.” 4. Mr. W. S. Abell, “ Two 
Notes on Ship Calculations.” 7J p.m, i. Pro¬ 
fessor J. O. Artiold, “ Factors of Safety in Marine 
Engineering.” 2. Mr. J. C. iJobbie, “ The Modern 
Developments of the Mariner’s Compass.” 

Royal Institution, Albemarle-street, W., 9 p.m. 
Proiessor J. J. Thomson, “ The Carriers of Positive 
Electricity.” 

Art Workers* Guild, Clifford’s Inn-hall, Fleet-street, 
E.C., 8 p.m. Paper on “ Old St. Paul’s.” 
Astronomical, Burlington-house, 5 p m. 

Phy8ic:al, Royal College of Science, South Kensing- 
S. W., 5 p.m. X. Professor W, H. Bragg and Mr, 
Madsen, “ An Experimental Investigation of the 
Nature of the 7 Rays.’* a. Miss D. D. Butcher, 
“Experiments on Artificial Fulgurites.” 3, Mr. 
W. Duddell, “Short-Spark Phenomena.” 

SAtURDAV, April u . Royal Institu|ion, Albemarle-atreet, 
W„ 3 p.m. Prof, J. J. Thomson, “Electric OIe- 
charges through Gases.’* (Lecture VI,) 
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NOTICES. 


HOWARD LECTURES* 

Dr. H. S. Hele-Shavv, F.R.S., delivered 
the third and last lecture of his course on 
**The Navigation t»f the Air** on Thursday 
evening, 2nd inst. 

On the motion of the Chairman (SiR Bover- 
TON Redwood) a vote of thanks to the 
lecturer was carried unanimousl}'. 

The lectures will be published in the Journal 
during the summer recess. 


PROCEEDINGS OF THE SOCIETY. 

EIGHTEENTH ORDINARY MEETING. 

Wednesday, April 8th, 1908; Charles 
Moberly Bell in the chair. 

The following candidates were proposed for 
election as members of the Society :— 

Brown, Law^nce Combe, Department of Agriculture, 
Kwala Lumpur, Selangor, Federated Malay States. 
Carvalho, David N., 265, Broadway, New York 
City, U.S.A. 

Collier, George H,, “ Woodcote,” 17, Southend- 
road, Bepkenham. 

Corheld, Wilmot, 25, Mangoe-lane, Calcutta, India. 
Fumival, Samuel B., Hilltop House, Stoke-on-Trent, 
Golds, Alfred, M.R.San.I., Royal Engineer Office, 
Bordon Camp, Hants. 

Filial, A. R., Trivandrum, Travancore, South India, 
Tagore, Abanindro Nath, 6, Dwarka Nath Tagores- 
lane, Calcutta, India. ^ 

The following candidates were balloted for 
and duly elected members of the Society:— 

Agbebi, Rev, Mojola, D.D., LagoF, West Africa, 
Allen, Henry Edward, Assoc.I.M.M,, Ashanti Gold¬ 
fields Corporation, Limited, Obuasi, Gold Coast 
Colony, West Africa. 


Belknap, Henry W., 31, Warren-street, Salem, 
Massachusetts, U.S.A. 

Bird, Mrs. Charles Sumner, Endean, East Walpole, 
Massachusetts, U.S.A. 

Carder, Frederick, Steuben Glass Works, Coming, 
New York, U.S.A. 

Esch, Vincent J., Architect’s Office, Bengal-Nagpur 
Railway, ti. Garden Reach, Calcutta, India. 
Gupta. K. G., 57, Tregunter-road, South Kensington, 
S.W. 

Kilmorey, Earl of, K.P., 5, Aldford-street, Mayfair, 
W. 

Lai, Rai Brij Behari, B.A., LL.B., Moradabad, 
United Provinces, India. 

Power, William Mailes, Victoria Gallery, 123, 
Victoria-street, S.W. 

Richards, Charles Henry, Garforth, Melrose-road, 
West-hill, S.W., and The Crotons, Coromandel 
P.O., South India. 

Williams, John T., Brockhampton, Bromley-common, 
Kent. 

The paper read was- 

TECHNICAL EDUCATION IN 
AMERICA. 

By Sir William H. Preece, K.C.B., F.R.S, 

On April iith, 1907 ,1 took part in the open¬ 
ing of the Technical Schools of the Carnegie 
Institute of Pittsburgh, which were founded on 
Nov. 15th, 1900. The Institute started as a 
Library in 1892, with a gift of 1,000,000 dols. 
from Mr. Carnegie, supplemented by another 
million dollars in 1895 and by subsequent 
gifts, which have now amounted to 20,000,000 
dols. (;^4,ooo,ooo). The enjoyment of litera¬ 
ture, art, music and science has thus been 
placed within the free reach of every citizen of 
Pittsburgh. 

The Institute is managed by a Board of 
Trustees of 36 members, all prominent, able, 
and distinguished inhabitants of Pittsburgh, 
which has a municipal population of 750,000 
people. Pittsburgh is situated on the coal, 
natural gas, and oil fields, it is the home of 
the industries of iron and steel, and of great 
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and prosperous glass and leather manufac¬ 
tures. It has great water and railway trans¬ 
port,, and is surrounded by a district of 
2,000,000 souls. It is the industrial centre— 
the Birmingham and Sheffield—of the United 
States. 

The scheme of the Institute has evolved 
gradually into departments of (i) Library, 
(2) Fine Arts, (.3) a Museum of Natural 
History, (4) a School of Music, (5) a School of 
Technology. It is with the latter department 
t^at I propose to deal in this paper. Thirty- 
two acres of land were allocated by the city 
Authorities of Pittsburgh to the Institute upon 
which the new Technical Schools should be 
built. 

There are four distinct organic divisions of 
this new department of Technology;— 

, I. A school of Applied Science. 

2. A school for Apprentices and Journey¬ 
men. 

3. A school of Applied Design. 

4. A school for Women. 

I purpose illustrating the buildings by slides. 
The inception of these schools resulted from 
a visit Mr. Carnegie made to the Keighley 
(Yorks) Institute in September, 1900. Mrs. 
Carnegie distributed the prizes there to 
the successful winners among 1,206 com¬ 
petitors. In taking part in this function, 
her husband referred to an article written 
by his grandfather in “ Cobbett’s Weekly 
Political Register (1802-1835), entitled, 
** Handification versus Headification,*' in 
which the grandfather thanked God that in 
his youth he had learnt howto make and mend 
shoes.* It is gratifying to learn that Great 
Britain has had some influence in stimulating 
the advance of technology in America. 

It is remarkable that the Press of this country 
glories in bewailing the imaginary backward¬ 
ness of its own country, and that this national 
depreciation is even heard within the walls of 
Westminster Palace. We have no reason to 
lament the progress of technology at home. It 
has not been so liberal or so wide-reaching as 
in America, but Government and municipal 
authoritifes have been by no means niggardly 
all over the country. Indeed our Government 
allocates about 1,000,000 per annum of the 
drink taxes to this purpose. Our complaint is 
that the wealth of our fortunate citizens does not 
flow freely in the direction of educational en- 

* Mr. Carnegie also about tbe same ttuie addressed the 
ll§klifax Institute, where there were about the same number 
of students. 1 am not sure at which place he referred to 
his grandfather. 


dowments. Notwithstanding persistent, and 
sometimes undignified begging, our ancient 
universities themselves are sadly checked in 
modem progress by the want of funds and of 
patriotism in their alumni. 

It is extremely difficult, if not impossible, to 
obtain accurate statistics to determine the 
relative amounts of the immense sums of 
money bequeathed and contributed to religion, 
charity, hospitals, and education in the United 
Kingdom. In London alone it was over 
;^io,ooo,ooo in iqo6, but of this only ^^123,778 
was allocated to education. The total amount 
over the whole country must have exceeded 
;^5o,ooo,ooo, and of -this probably only one 
per cent, was devoted to education ! Distri¬ 
bution of wealth is much a matter of fashion, 
and for some unaccountable reason education 
is tabooed. Very recently Cambridge and 
Manchester have benefited largely, but this 
was accidental in the one case, and only a 
fraction of the immense sums left by Mrs. 
Rylands in the second case. In America it is 
not so much by legacy that wealth is bestowed, 
as by the living millionaire, who, perhaps, 
derives the greatest joy and satisfaction from 
his munificence, in distributing his surplus 
wealth for the good of others. 

The type of education—the mental pre¬ 
paration for practical life™ in their tech¬ 
nical schools, has been designed to meet 
the local, economic, and industrial needs 
of Pittsburgh. They form at present, in 
their noviciate stage, more a trade school 
than a college of technology, but they have 
a great future before them, and they will 
probably grow into a well co-ordinated 
academic system embracing all branches 
of preparation. I have always defined 
technical education to be that form of 
teaching which trains the brain to assist the 
hands. This definition may now be extended 
to embrace the senses, aud especially to that 
of sight, and even that of touch. Like science 
itself it also develops the perception of truth. 
It means the addition of thought, reason, and 
judgment to mere manual craft. It excites 
th€ “ reason why ’ * for every operation. Adopt¬ 
ing Mr. Carnegie’s grandfather’s terms, it is 
handification plus headification. Every in¬ 
dustry is based on natural facts, and the most 
successful workman is he who is able to apply 
the facts of nature, and the dictates of common 
sense, which is science, to produce the greatest 
economical effect from the least expenditure 
of energy by sensuous, manual, or mecl\anical 
operations. Hence technical education means 



April 10, X908 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


561 


an economical advance upon general educa¬ 
tion, and is supplementary to ordinary board 
or public school tuition. 

There are numerous discordant variations of 
industry in all great manufacturing centres 
which employ different classes of students. 
This demands specialisation for their various 
callings. Each centre has more or less to 
provide for its own wants. It has to regard 
the people of both sexes and the industries and 
occupations which make them breadwinners. 

We must brush aside all questions of 
general education and of sex, and assume that 
we are dealing with those who have at least 
passed through a fair education of a primary 
character and can pass a moderate entrance 
examination. They must be prepared to 
grasp the meaning of the facts and principles 
which lie at the root of the business in life 
that is going to enable them to earn a living 
and to make them experts. 

The people to be provided for are workmen 
and workwomen, apprentices and journeymen, 
assistants and helpers, foremen and super¬ 
visors, designers and draughtsmen, engineers 
and managers, and above all masters, for more 
depends on the qualifications of the master 
than on those of the staff. 

Thus Technical Education like General 
Education divides itself into three classes: — 

1. —Primary. 

2. —Secondary. 

3. —Advanced. 

And the Schools into— 

1. —Trade Schools. 

2. —Colleges of Technology. 

3. —Universities. 

Primary technical education is that re¬ 
quired by workmen and foremen, and is 
provided for by Trade Schools. Secondary, 
that required by draughtsmen, designers, and 
supervisors, is provided for in Colleges of 
Technology. Advanced is that required by 
Post Graduates, Teachers, Engineers, Archi¬ 
tects, and Manufacturers. 

The industries affected in Pittsburgh are :— 
Building, mechanics, manufactures, designing, 
illustration, decoration, electricity, iron and 
steel making, metallurgy, glass making, 
ceramics, gas, power generation and dis¬ 
tribution, petroleum products. 

It was estimated that provision should be 
made in the new schools for 4,000 students, 
and at the time we visited Pittsburgh 1,374 
|had entered themselves. We were present at 
[the inauguration of the buildings required for 


the first year students. The buildings for the 
second year were in hand, and are now occu¬ 
pied. The third and fourth year buildings are 
also in hand and will be ready to receive their 
occupants when they have completed their 
prior terms. There is little doubt that the 
estimate will be reached. 

The classes and the number of students 
that have so far (1907'^ been formed are :— 


I. — School of Applied Science. 

DAY—Junior . 77 

♦Plebe . 72 

NIGHT—First year. 122 

Second year. 92 

Preparatory. 244 

Total. 610 

II. — School of Applied Design. 

DAY—Junior. 5 

Plebe . 18 

NIGHT— . 57 

Total.... 80 


This school provides day courses in archi¬ 
tecture and night courses in architectural 
design adapted to draftsmen. 

These two engineering schools deal with 
electrical, mechanical, civil, chemical, mining 
and metallurgical practice. 

The night school provides courses for those 
who cannot attend the day school. They are 
for men of mature years who are engaged in 
practical employment. There is a preparatory 
course for the night students in mathematics, 
physics, chemistry and English. 

III .—Schoolfor Apprentices and Journey- 
men .—This school has three distinct divisions 
offering separate courses of instruction :—(i) 
Day courses in mechanical drawing in the 
machinery and building trades; (2) night 
courses for apprentices in the same trades; 
and (3) night courses for journeymen in the 
same trades. 


DAY — Industrial Course 





J oumey- 

Appren- 

NIGHT—Building Trades.. 

(Middle) 

men. 

22 

tices. 


(Lower) 

22 

— 

Plumbing. 

(Middle) 

11 

23 

(Lower) 

H 

23 

Sheet Metal and Cor¬ 
nice Work. 

(Middle) 

i 

II 


(Lower) 

8 

II 


The term ** Plebe is a local term applied to all newcomers 
on enterini^ for their first year into the province of “ Tteh ”— 
the familiar name of the Carnegie Institute. It is derived 
from the Latin word pUhs or plebes^rXx^ lower class or 
common people. 
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Joarney- Appren- 
wen. ticcf. 

NIGHT.—Machinery.(Middle) 22 — 

(Lower) 42 — 

Bricklaying.(Middle) 13 — 

(Lower) 11 — 

Electric Wiring .... (Middle) 14 — 

(Lower) 14 — 

House Painting .... (Lower) 15 — 

Sign Painting .... (Middle) 10 — 

(Lower) 12 — 

Blacksmithing and 

Forging .. (Middle) 13 — 

(Lower) 8 — 

Machine Work . (Middle) 25 — 

(Lower) 26 — 

Moulding and Foundry 

Work. (Middle) 10 — 

(Lower) ii — 

Pattern-making.... (Middle) 13 — 

(Lower) 22 — 

Chemical Practice for 

Foundry Foremen (One class) 15 — 

Total .... 485 

IV.— School for Women, 


DAY —Ordinary . 34 

Drawing. 10 

Millinery. 24 

NIGHT—Book-keeping. 26 

Cooking. 14 

Millinery. 17 

Sewing . 36 

Stenography . 30 

Drawing . 3 

Total. 199 


Grand Total .. 1,374 

The fees in each school are very moderate. 
They are, per annum, for—Residents in Pitts* 
burgh, day, 20 dollars; night, 5 dollars. 
Others, day, 30 dollars; night, 7 dollars. 

It will be seen that the classes were in the 
tentative condition which is only to be expected 
in a novel ventur-e. They were formed as the 
buildings were completed and prepared for 
occupancy. The schools open in the second 
week of September and close in the third week 
of June. The regular night classes are on 
Monday, Wednesday, and Friday. The pre¬ 
paratory classes on Tuesday and Thursday. 
Saturday is a whole holiday. Mr. Hamer- 
schlag, the Director, has since paid a visit 
to Europe and has doubtless Imbibed fresh 
ideas v^hich will be impressed on the future 
curriculum. 

Tho great library with its 50,000 volumes on 


technical subjects and all the galleries are 
open at all times to the students, and every 
facility is given them for pursuing their studies 
in the arts and sciences. 

The class rooms are purposely small so as 
to bring teacher and student into such close 
contact as to insure easy and effective in¬ 
struction. 

Technical education is more the result of 
self acquisition than of professional imparta- 
tion, and the true secret of success is to place 
within easy access of the student every possible 
means of enabling him to acquire facts for him¬ 
self. It is for this reason so important that he 
should be instructed with the very tools and 
processes he uses in his own work, and that 
technical shools should be fitted up with actual 
machines in use and not with mere models. 
In my own personal experience in telegraphy, 
I invariably used the very apparatus that the 
student would have to use, and put him 
through the various processes of construction 
and maintenance he would have to supervise 
or exercise. Nothing could have been more 
successful. The practice of Telegraphy in 
the United Kingdom, in India, and in our 
Colonies, is a certificate of the success of the 
Technical training that I was allowed to 
ihtroduce. This lesson has been learnt by 
similar experience m America, and it is being 
thoroughly carried out in Pittsburgh, and 
indeed all over America. 

It is for this reason also that the instructors 
should be practical men, and that in all engi¬ 
neering colleges they should be kept in touch 
with experience. The academical professor, 
who has lived a secluded life in some university 
town, is, in the language of our American 
friends, the worst teacher on earth. His 
knowledge of life is limited, but his value of 
‘his own qualifications is excessive. The know¬ 
ledge he has imparted has often to be un¬ 
learned. 

And, on the other hand, the university 
trained teacher who has had practical train¬ 
ing in the world, makes an ideal professor. 
There is a very competent and well selected 
staff of 111 ofi&cers in the Carnegie Technical 


Schools. They are divided thus— 

Executive Staff.. 9 

School of Applied Science . 49 

School of Applied Design ... 29 

School for Apprentices and Journeymen 8 
School for Women . 16 


* Total.. lit 

The average number of pupils per teacher ih 13. 
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I visited the Westinghouse Electrical Works 
in Pittsburgh—an enormous establishment 
in full work—a picture of organisation and 
method. All their heads of departments, super¬ 
visors, and inspectors, are college graduates 
and trained scientific assistants. They have 
an electric club, and publish their own trans¬ 
actions. The w'orks bear the impress of cul¬ 
ture, science, and technical training. Com¬ 
mercial methods are as prominent as scientific 
acumen. 

Culture is never neglected in America. An 
eminent scholar said to me, ** In the university 
there should be 90 per cent, humanities, and 
10 per cent, technology. In the technological 
college, 90 per cent, technics, and 10 per cent, 
humanities.** 

The Americans have the practice, in all 
their commercial and scholastic undertakings, 
of placing the chief executive power in the 
hands of one competent authority, who is 
entrusted with great personal power and re¬ 
sponsibility, and who is selected with great 
care. I have been brought in contact with 
many of these Presidents and Directors, and I 
have been greatly impressed with the marked 
success that has characterised their selection. 
I have failed to fathom the process. Heads 
of universities, telegraphs, telephones, rail¬ 
ways, electric light and power companies, 
manufactories and distributing agencies have 
all in my experience been the right men in 
the right places, and they have been suc¬ 
cessful autocrats. This is one great feature 
of American success, not only in financial 
but in educational movements. It is emi¬ 
nently so in the technical schools, and 
markedly so in the case of the Director of the 
Carnegie Institute Technical Schools, who 
recently passed through London, and who 
impressed every one with whom he was 
brought in contact, not only with the 
breadth of his views, but with his mastery 
of details. 

It is satisfactory to find that games and 
social functions are not neglected. We were 
each of us presented with a copy of **The 
Thistle,** an annual record of student 
life, and of baseball, football,, athletics, 
hockey, &c. events. It is admirably written, 
sparkling with American wit, and full of 
resting information. The students* cheer 
America is peculiar. The line from 
the Schenley Hotel, whence we processed 
to the Carnegie Institute, was lined with 
students who shouted in stentorian unison as 
we passed— 


A.N.D.R.E.W. C.A.R.N.E G.T.E. 

Rah! Rah! Rah! 

TECH. 

Clubs and Societies are being formed in the 
schools to encourage music, literary and engi¬ 
neering discussions, &c. Every effort is made 
to aid the interchange of ideas and the develop¬ 
ment of wide views of life. Home life is not 
neglected, and houses are equipped for the use 
of those whose homes are at a distance from 
Pittsburgh. Room and board is extremely 
moderate. Everything indicates the birth of 
the true college spirit and the foundation of a 
strong university esprit de corps. 

The system of apprenticeship in the United 
States as in the United Kingdom is now virtually 
a function of the past, and one of the chief 
endeavours of the primary technical schools is 
to replace apprenticeship by technical train¬ 
ing. Another important object is to make the 
various industries less dependent on imported 
skilled labour. It is remarkable that in 1902 a 
careful inquiry showed that in New York the 
percentage of skilled foreign labour was 70 per 
cent., in Chicago 60 per cent., and in Brooklyn 
75 per cent. It is hoped that such institu¬ 
tions as the Pittsburgh Technical Schools will 
gradually reduce this remarkable proportion. 
The type of student in the primary School of 
Apprentices and Journeymen is most promis¬ 
ing. This is evident in the photographs I 
showed, but it was very impressive in the 
inspection of the schools. 1 he type of student 
in Pittsburgh is quite equal to that of our 
provincial universities, and nothing surprised 
me more than the character of the apprentices 
and journeymen who study and practice with 
all that wonderful energy that is such a marked 
feature in American life. This imbibed 
energy is not a question of race, but one of 
climate, for it affects all those who go there, 
whatever their nationality. It is as evident 
in the teacher as in the pupil. It is the 
exciting influence that generates a craving 
for education. The American boy in every 
branch of life will know ‘‘all about it,** and 
there is no need of stimulation, for he is born 
with the spirit of ambition, and he is actuated by 
the national love of progress and the deter¬ 
mination to win his own bread and make his 
own fortune. He is determined to acquire 
handiness and skill in pen, pencil, brush, and 
tools, and he is as keen in the pursuit of games 
in the playing fields as in the pursuit of know¬ 
ledge in the class-room. He has a natural, 
aptitjude for acquiring scientific methods and 
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habits, and he speedily masters the rudiments 
of his trade, business, or profession. 

It iaimpossible to avoid observing the deter¬ 
mination to advance rapidly in a well-matured 
campaign of educational progress in the United 
States and in Canada. There is no fixed, 
system directed from some central head¬ 
quarters. Every college has its own system. 
Hence there is a great variety of organisation 
and practice and a marked impression of the 
personal element. There are a number of iso¬ 
lated institutions. They number between 500 
and 600. They have no supreme Government 
Education Department in Washington, but 
every State deals with its own domain. Educa¬ 
tion is not a political questiofli^s with us. By 
intuition rather than by rule a course of action 
has been prescribed, and by the financial aid 
of those millionaires who have amassed wealth 
they are able to co-ordinate together all lines of 
education — primary, secondary, advanced, 
technical, and academic; so that they work 
together towards a final goal of culture and 
skill. Each class is directed in the proper 
channel to reach that special state of mental 
cultivation and manual skill which is best 
suited for its own wants and ends. 

The old universities of America do not differ 
very widely from their ancestral type in the old 
country. The oldest of this class are Harvard, 
Yale, Princeton, Cornell, Johns Hopkins' 
(Baltimore), and Columbia (New York), &c. 
I had, on previous occasions, visited Harvard 
and Johns Hopkins’, and on my recent 
visit was prevented going to Cornell. Cornell 
was founded by Ezra Cornell in 1807. Its 
centenary was celebrated last year. Indeed 
they were all founded by private endowment, 
and are maintained by the same means. 

The best known State Universities are those 
of Michigan, Minnesota, and Illinois. The lead¬ 
ing technical colleges are the Massachusetts 
Institute of Technology (Boston), the Stevens 
Institute (Hoboken), the Armour and Lewis In¬ 
stitutes, Chicago, the Pratt Institute, Brooklyn, 
and the Worcester Institute of Technology. 
There is also a very fine Trade School in New 
York. 

In all these colleges art and culture are de¬ 
creasing in popularity, while the practical and 
utilitarian faculties are increasing with giant 
strides. At the same time the “ humanities *' 
ate not neglected, for the doctrine is preached 
that, without art, letters, science, arid philosophy 
a-tution^ no matter how great its other achieve¬ 
ments, is essentially barbarian. I take Cornell. 
In 1905-6 the alumni were distributed thus:— 


Graduates * ., .. .....* 232 

Alts and Science .. .. .. 705 

Law.. .. .. 222 

Medicine . 482 

Agriculture .. • • .. . • 230 

Architecture .. .. .. .. 81 

Engineering .. .. .. .. 1,521 


Total .. 3,461 

of whom 371 were women. This shows that the 
American University is becoming a National 
College of Technology. 

The students are not so much the children of 
the rich as, like the Scotch, the offspring of 
those of narrow means. The scholarships 
and Bursarships of the United Kingdom are 
not apparently so much in evidence, but there 
are 600 scholarships in Cornell. Nor is the 
professor, curiously enough, so well paid, and 
in consequence he has not been, in the past, 
so permanent and continuous in office, for pro¬ 
motion has necessitated too much migration. 
The absence of a pension system has given 
insecurity, but this has been remedied by the 
munificence of Mr. Carnegie, who has given 
15,000,000 dollars as a “Foundation for the 
Advancement of Teaching.” Mr. Carnegie's 
gift includes Canada. Professors now have 
the right to pensions as we have in our civil 
and military services at home. The age 
of retirement is 65. Anxiety is relieved and 
security is added, and provision is made for 
old age, as well as for widows, who are allowed 
half-pay. 

Mr. Rockefeller has also given 10,000,000 
dollars for the improvement of higher educa¬ 
tion in the colleges, whether undenominational 
or privately endowed. This has enabled the 
trustees to raise the incomes of the chairs, and 
so to meet the increased cost of living, and to 
improve greatly the tenure of office. Every¬ 
thing is progressing, but in spite of the 
munificence of the millionaire the cry is—as 
with us—that of the horseleech's daughters— 
“ Give, give.” 

In Cornell there is a professor of physical 
culture, and one of elocution and oratory. 
Indeed, this is found in most colleges, but 
the English practice of leaving the control of 
the games to an elected committee or club is 
also very prevalent. 

The trustees are very free with their sabbatic 
leaves, by which professors are relieved 
overwork, and are given facilities, not only ’ ’ 
rest from labour, but to seek fresh health and 
gain new ideas by foreign travel. 

' * Griiduates are fifth year etadents who liave acquired 
their defreei. 
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The traditions of Great Britain are found in 
the names and nicknames of annual progress 
j:|reshmen, plebes, sophomores^ under- 
gra^lites, graduates, &c., but the influ¬ 
ence. of the playing fields, the river, and the 
road are as powerful as at home in mould¬ 
ing character and in promoting health, good 
fellowship, honour, discipline, self-reliance, 
and powers of command. Military instruc¬ 
tion IS given under the iegis of theirjWar 
Department. 

It is difficult if not impossible to make any 
just comparison between the methods of 
technical education in America and those at 
home. The conditions are totally different. 
Climate, race, commerce, industry, fashion, 
wants, and aims are different. We are a con¬ 
servative, archaic nation, well provided with 
inertia, not wanting in wealth, accustomed to 
grandmotherly attentions, subject to the tra¬ 
ditions of the past, and swayed by the prece¬ 
dents of our grandfathers. America is a 
congeries of numerous self-governing States, 
intensely ambitious, enjoying a champagne- 
like climate, formed of a mixture of all the 
Celtic, Teutonic, and Latin races of Europe, in¬ 
spired by a rapid and excessive flood of the 
wealth of the soil and the demands of a 
phenomenal inroad of aliens; abounding 
with advancing commerce and growing in¬ 
dustry, and suffering from a great inroad of 
wealth and an immature system of finance. 
The American boy, the training of whose mind 
we are considering, possesses the energy and 
smartness of a new race. The European boy 
is mentally two years behind him. His pre¬ 
cocity is assisted by his keenness and his 
vivacity. He works with an object and a 
determination to succeed. He throws the 
same determination into his studies that he 
applies to his games. He is irresponsible 
and sometimes a terror. The absolute unfit¬ 
ness of these characteristics to the British boy 
must be self-evident, but they will account for 
the differences in the curricula, and the papers 
set for examination provided for these boys 
when they become students in colleges and 
universities. 

Teachers, like poets, are born, not made. 
The teachers differ but little from those in 
Europe, but they are excited to greater energy 
their natural enthusiasm, by climatic in- 
’"'Stices, and by the reflected encouragement 
of their'^receptive pupils. Indeed, many are 
imported from France, Germany, and the 
United Ringdora, and 1 should like to see the 
reverse operation, for there is much to be 


gained by a process of blending in professorial 
ranks. We want new blood at home. We 
have made a bold start here by appointing 
Dr. Henry Bovey (M.A., Cambridge), of the 
McGill University (Montreal), the Rector of 
our new Imperial College of Technology, in 
South Kensington, and there is every reason 
to anticipate complete justification for his 
selection. 

It is in the behaviour of the employers 
and captains of industry that even a greater 
characteristic is evident. They, in America, 
not only appreciate, but assist in noble ways, 
the acquisition of scientific attainments in their 
employes. The premium system, such a 
serious check at home, is abolished, and they 
select only those who can submit diplomas. 
They fully recognise the advantage of technical 
attainments, they encourage research, they 
equip their own laboratories, and they support 
college and university by financial help, and 
by the gift of machinery. The lavish supply 
of apparatus in every technical school, so 
marked a feature in American institutions is 
thus accounted for, and make our equipments 
simply insignificant. The American master 
recognises the fact that pupils are best trained 
by means of the very apparatus that they will 
have to tend. Even the works in many cases 
become advanced classes of the college. The 
marked distinction in American practice is 
the adoption of the four years’ course—which 
we certainly ought to adopt at home. 

The course of education in America, from 
the nursery to the workshop, may roughly be 
graduated thus: — 

^ ears old. 


School— I Primary . 6 to 10 

„ 2 Secondary . 11 to 13 

„ 3 High ... 141016 

College—4 Literature and Science. 17 to 20 
Technical—5 Practical and Scientific 

Training. 17 to 20 

University—6 Culture, Research, and 

Investigation. 16 to 21 


Though not specified, or even regulated, it 
is quite evident that in America all are working 
on fixed methodical lines, and that gradually a 
national co-ordinated system will be evolved 
which will make the Un^cCd States the best 
secularly educated country in the world, and 
their education policy thoroughly organised. 

* In nearly all discussions on this question, it 
is the well-prepared boy that attracts most 
attention. But the extremes deserve equal 
consideration, the workmen at one end and 
the master at the other. The latter is rapidly' 
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curing himself, but the former needs much 
encouragement for he has to bemoan ia the 
United kingdom a very crude and valueless 
primary education. Evening classes and 
trade schools are meeting the case of the 
thoughtful and ambitious mechanic, but the 
difficulty IS in the sympathetic and enthu¬ 
siastic teacher—a scarce article. The results 
and economies depend on the workman, 
and his education is of as much consequence 
as that of his superiors. It is the ambi¬ 
tious, self-educated British workman w'ho has 
often become the successful master in the past, 
and we must not shut him out. 

The American has always been impressed 
with the idea that education is essential to the 
development of a nation. Land grants were 
instituted by Congress in 1786 for the mainten¬ 
ance of schools and of a literary institution 
established by the State. The Great Land 
Grant Act (Morrell) in 1862 apportioned 
13,000,000 acres for this purpose, so that each 
State should found "at least one college 
where the leading object shall be without ex¬ 
cluding other scientific and classical studies 
and including military tactics, to teach such 
branches of learning as are related to agricul¬ 
ture and the mechanic arts .... in order to 
promote the liberal education of the industrial 
classes.’’ The Federal Government in 1890 
allotted ;^5,ooo a year to each State for this 
purpose. 

The total grants of land up to 1900 by the 
Federal Government, were for 

Schools. 67,893.919 acres 

Colleges and universities.. 10,765,520 „ 

781659,439 acres, 
and in addition 50,000,000 dols. in money. 

Fortunately for Americans education has 
been kept outside politics, and it is not as with 
us the shuttlecock of party. It is recognised 
as their greatest national asset, and every 
citizen regards it as his duty to contribute to 
its promotion. 

Each State makes large appropriations for 
schools and universities,, and most of the 
universities obtain about 500,000 dols. per 
annum each. There are 17,000 paid professors, 
lecturers, and teachers in the United States. 

Canada is as liberal, and follows its neigh¬ 
bour, and not its mother country in this policy 
and fashion. The munificence of the million¬ 
aire has not been confined to the United 
States., Canada has her Strathcona., Mount 
Stephen^ Redpath, Molson, and Macdonald. 
Sir t). .Macdonald has spent over 


;^2,000,000 upon the McGill University alone 
in the development of scientific and agricul¬ 
tural departments. 

A smart boy in America can get his educa^ 
tion practically given free up to 22 years of age. 
There is everywhere co-education. There is 
no residential system at the universities. 
Accredited pupils can pass from the high 
schools to the university without an entrance 
examination. There is a close and almost 
organic connection between academic and 
industrial life. Culture is not neglected as 
with us. Teachers are actively engaged in 
the practice of their professions. We do this 
in our medical schools only. Why should not 
the same be done in our technical schools ? 
We have much to learn from American 
practice. 

A careful consideration of American practice 
developes some serious defects in our general 
educational system. 

1. Children are removed too early from 
school. The limit here is 11 years, while in 
France and America it is 13, and in Switzer¬ 
land 14. 

2. Science as a brain trainer is not en¬ 
couraged enough, and no effort is made to 
introduce it in our primary schools. 

3. There are too many academic traditions 
at home. Our ancient seats of learning want 
to be thoroughly shaken up, and a new race of 
teachers introduced. Exclusive cliqueism has 
had its day. 

4. Our technical schools are not sufficiently 
supported by our employers, and trained 
graduates are not welcomed in our works. 

5. We want the fourth year for technical 
training and for specialisation. At the end of 
the third year the student should know some¬ 
thing of everything, but in his fourth year he 
should learn everything of something that is 
essential to his life work. 

6. The premium system is very restrictive. 

There are many exceptions and the frequent 

intercourse with America is tending to the 
iinportation of American ideas. Head, 
Wrightson, and Co.’s bridge works in Darling¬ 
ton, and Allen’s engine works in Bedford are 
very marked departures from the traditional 
British workshop. The latter firm have 
attached to their shops a collegiate course of 
training in technology. 

No action of any association in promotili 
scientific training in this country has been 
mote far-reaching than that of the Institution 
of Civil Engineers who organised a much con^ 
sidered scheme of qualifying examinations for' 
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admissipn into the institution and for promo¬ 
tion in its grades. 1 am glad to say that I 
took an active part in originating this move¬ 
ment, and it was the warm support of Sir John 
Wolfe Barry and the spirited lead of Sir Wil¬ 
liam White that has brought it to a successful 
conclusion. 

Mere academic degrees are not alone suffi¬ 
cient to qualify an engineer to practice. He 
must have the credentials of actual experience. 
This is conveyed in the indications of corporate 
membership of the recognised engineering 
institutions of this country. The diploma of 
an engineer can be acquired only by prac¬ 
tice and experience, and the admission to 
the Institution of Civil Engineers is now a 
diploma that no college or university can 
bestow. 

Thus the effects of technical education are 
to protect the public, to economise labour, to 
prevent waste of material, and to apply the 
great principles of Nature, so as to give the 
greatest number the greatest happiness, com¬ 
fort and wealth. 


DISCUSSION. 

The Chairman (Mr. Charles Moberly Bell) in 
opening the discussion, said the sole reason he occu¬ 
pied the chair was the fact that he liad the pleasure 
of accompanying Sir William on his journey to 
America last year. Whatever might be the cause, 
it had been forced upon him that technical education 
in America was enormously in advance of this coun¬ 
try. In his own profession he was obliged to say, 
with very deep regret, that while, so far as he knew, 
English journalism had nothing to learn from Ameri¬ 
can journalism, English machine makers, press makers, 
type setters, and so forth had much to learn from 
Americans. A large part of the machinery for use 
in the printing trade was coming from America, and 
was coming, he was afraid, in even greater quantities 
in the future. One of the reasons for it was the 
climate, which might be said to be champagne un¬ 
tempered by headache the next morning, and was 
the most invigorating climate he knew. Another 
reason was the people of America. In America 
there was very nearly the pick of''every race in 
Europe. Given ten people in a family, the three 
that went abroad were probably more enterprising, 
more intelligent and more likely to push their 
way in the world than the seven who remained at 
home, and America received the pick of every-nation 
in the world. The third cause operating against this 
country, in its competition with America, was the 
very bad education of the children. The young 
children in America were left absolutely alone, and 
allowed to teach their parents* The result might be 


disagreeable, but an independence was created in the 
child, which told in the long run, and made him a 
better man—although it was rather trying to the 
parents. The next great factor was the absolute 
democratic equality found everywhere in America. 
There was no seniority. A man of twenty had no 
more respect for a man of sixty, than the latter had 
for the former; they were all equal, and that fact had 
many far-reaching effects. He remembered that on 
the journey to Pittsburgh there were a great many 
distinguished men in the saloon discussing astrono¬ 
mical subjects. The ticket collector was also inte¬ 
rested; he therefore went very quickly round the 
train, collected all the other tickets, and then came 
into the saloon, put his hands in his pockets, sat down 
by Sir William Preece, and listened. There was no 
harm in it, because he did not say a word, or inter¬ 
fere in any way, and nobody thought it strange; but 
it would be impossible for a ticket collector to do such 
a thing in England, because he would probably be 
ordered out of the carriage. Such opportunities 
occurred to men in America, however, because there 
was absolute social equality. An enormous advantage 
was also gained by the money given by millionaires, 
of whom there were more in America than this 
country. They had to think of what they would da 
with their money, and as they could not buy peerages 
in America, they endowed schools with it. 

Dr. Mullineitx Walmsley, in dealing with Sir 
William’s statement that the Carnegie school was to 
some extent a daughter of the Keighley Technical In¬ 
stitute, ventured to think that the technical schools of 
America owed a very deep debt of gratitude to those 
of England. Twenty-five years ago there was 
opened in London the Finsbury Technical College, 
which, at the time it was inaugurated, was, in his 
opinion, the only technical school in the world, 
including America. He knew the Massachusetts 
Institute of Technology went back to an earlier date 
than that, but those who dipped into the history of 
the subject, would find it was not a technical school in 
the modern sense of the word. Time and again 
this country had shown its competitors what to do ; 
they had copied it and gone not one better, but 
twenty, thirty, or a million times better. The fact 
that the technical schools in America drew such great 
support from millionaires was a symptom of a much 
deeper cause, namely, that everybody in America 
believed in education ; and the money which was 
acquired by a life time of exertion on the part 
of some of the millionaires, and was applied to 
educational purposes, was simply an expressioir of 
that general interest which the whol^ of the country 
tpok in the subject. I'here was not that general 
interest in this country, and therefore only one per 
cent, of its large benefactions went to education* 
The cause of the present state of affairs was the in¬ 
difference of the average British parent tb the needs- 
and possibilities of education. Sir William had 
stated that a. four years’ course was essential for a 
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proper technical college education, and he thoroughly 
agreed with the statement; but Sir William did not 
seem to know that that education was available in 
this country. The parents, however, would not send 
their sons for a four years’ course when they could 
get a three or two years* course elsewhere, entirely 
because of the indifference to education which existed. 
For years American manufacturers had been living 
upon the old country as far as skilled labour was 
concerned, 70 per cent, of the skilled labour being 
imported. Such a thing could not go on for ever, 
and the time was bound to come when America must 
face the problem of training its own apprentices, and 
making its skilled labour native and not foreign. 
Hence the crowding of students into the technical 
schools, because the demand was great and inevitable. 
Sir William, in alluding to the premium system, had 
put his finger upon a very serious blot in the work of 
this country. When he was in America five years 
ago examining into the question, he was disbelieved 
when he described to the American people the pre¬ 
mium system which existed in England ; they could 
not believe that such a system could exist anywhere 
in the educated world. Unfortunately, the first 
question asked when a man wished to enter an 
engineering works was not what his training was, but 
how much he could pay to go in, which put a stop to 
all promotion by merit. The premium pupil came in 
and work had to be found for him, while the diligent 
pupil or apprentice at his side was pushed into the 
background. He believed that for the individual 
firms the premium was a loss and not a gain. 

The Hon. Richard Parsons thought Sir William’s 
comparison of the United States with the Old Country 
was exceedingly interesting, but it was a most difficult 
one because of the different circumstances connected 
with trade, education, and everything else in America. 
America was a new country, and its requirements 
were very different from those of England. Its trade 
was highly protected, whereas here the English 
markets were open to materials being “ dumped ” 
on them from everywhere. It was neessary to work 
much more cheaply in this country than in America, 
with the result that there was not the same surplus of 
money, nor the same number of millionaires. The 
large sums of money which were left to technical 
institutions in America were conspicuous by their 
absence here, and great laboratories could not be 
erected, owing to their cost, without the very 
greatest difficulties. He personally, by means of 
persistent fiegging, equipped a laboratory, but it 
took him an enormous amount of time and trouble 
to obtain the necessary money; whereas in America 
large sums were left wholesale for such purposes. 
The root of the evil was that the manufacturers 
of this country did not appreciate education. He 
made an attempt twenty years ago in Leeds to induce 
the manufacturers of that city to take the students of 
tie Yorkshire College into their works without a 
premium» and he absolutely failed except in two 


cases, the manufacturers telling him that they did not 
appreciate the education that was given. Since that 
time technical education was much better appre¬ 
ciated, and he believed by degrees it would be still 
more so; but in a new country like America progress 
was very much more rapid. The Old Country took a 
very long time to wake up, but it would have to do 
so, otherwise it would be absolutely left behind. 

Mr. Francis Owen thought the cause of the 
backwardness of education in this country was that 
there was no desire on the part of the lower classes 
for it. One of the reasons for that condition of things 
was that the teachers had been forced into a groove, 
and were obliged to follow the code without any 
freedom being allowed. The inevitable consequence 
was that the teacher drummed the facts relating to the 
syllabus into the heads of the children with the result 
that all spontaneous impulse in their minds was stifled. 

Mr. Leon Gastbr said that having visited the 
States last year in connection with the opening of the 
Engineering Societies Building in New York, he was 
very much struck by the spirit of co-operation 
which prevailed amongst the different professions, 
undoubtedly due to the influence of proper educa¬ 
tion. When Mr. Carnegie was first approached 
to give one and a half million dollars for the erec¬ 
tion of a combined engineering building, it was 
thought that the questions of precedence would make 
it impossible for the societies to combine ; but a 
spirit of good feeling prevailed, and the scheme was a 
gigantic success. He thought the moment was 
opportune for the erection of a similar Engineer¬ 
ing Societies Building in this country. He had 
noticed that in the technical education of America 
the students were also educated to use their 
sense of sight to the most advantage. Illuminating 
engineering was receiving great attention just now in 
many colleges and universities, and great progress had 
been made, in regard to the proper use of artificial 
methods of lighting. Unfortunately students in this 
country even after four or five years study, were not 
sure of getting adequate remuneration after they left 
the schools and workshops; but the exact opposite 
was the case in America. The students went from the 
college to the workshops, and at once commenced to 
receive wages, and if they showed ability were 
pushed ahead. 

Mr. A. W. Oke thought that in this country one 
great necessity was more enthusiasm in the teachers. 
There was very little enthusiasm in the pupils, but 
there would be more where there was an enthusiastic 
teacher. If American teachers were more enthusiastic 
than English, they ought certainly to be introduced 
into the country. A good deal more should also be 
thought of the inside of the colleges than of the 
outside. Very .often a fairly large sum of money was 
spent on the buildings and then the equipment and 
the play of the teachers was scamped. 
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Sir William Prbrcs, in reply, said he was very 
much indebted to Dr. Walmsley, who, five years 
ago, visited America and, on his return, read a 
paper containing bis experiences before the Institution 
of Electrical Engineers, and he (Sir William) had 
picked up some wrinkles from that paper which he 
had embodied in his own without, he thought, proper 
acknowledgment. The Chairman's story about the 
ticket collector recalled to him a conversation he had 
with a workman on one of his three previous visits 
to the States on the question of the difference 
between the behaviour of the men to the masters in 
the States compared with that at home. He remem¬ 
bered saying to the man, Would you treat our 
Sovereign if she came over here as you treat 
your President ?** and he replied, “Certainly; why 
shouldn't I We are all sovereigns here.*' That 
idea percolated through all Americans, and one did 
not resent it in the States, although one would in 
this country. The chief point Dr, Walmsley made 
was the indifference of parents to education. He 
had pointed out strongly in the paper that the 
American nation, from its inception, saw that its 
chief asset was education, and ever since then they 
had been educating. The principal object in life 
of every man in America was to encourage edu¬ 
cation, and he did so to his heart's content, as 
evidenced by the enormous amount of wealth 
given to it. But there was a great amount 
of wealth distributed in this country eveiy year, 
even more, he thought, if a comparison were made, 
than that distributed in America. The wealth, how¬ 
ever, was given to the church, to charity, and to 
hospitals. He did not object to the hospitals receiv¬ 
ing the money, but he did object to only i per cent, 
of it going to education, and 99 per cent, to other 
purposes. In his opinion, if anything in this world 
was a part and parcel of government and munici- 
palisation it was the hospital, because it affected 
everybody. When fashion changed, the money which 
was now given to the hospitals would have to 
be found by the municipalities. He disagreed 
with Mr. Owen’s remarks on the subject of the 
education of children so far as they applied to the 
United Kingdom. The education in Wales was not 
so bad as it was in England ; and there was another 
part of the Empire where it was equal to education in 
any other part of the world—namely, Scotland. The 
fact was forgotten that John Knox, in the days of 
Queen Elizabeth, laid down the law that every 
Scottish child should be taught to read, write, and 
cypher. He remembered, in the course of a conversa¬ 
tion with a gillie, saying to him, with the idea of 
“stumping” him, “What mathematics did you 
learn at your school?” The gillie replied, that 
the Dominie one day told a friend and himself, 
to find out the height of a tree, in front 
of the school, without climbing it or throwing up 
a piece of string. It took him a week to do 
it; but one day, having a stick in his hand, he 
noticed its shadow, and wondered if there was any 


relation between the length of the shadow of his stick 
and the length of the shadow of the tree. So they 
worked it out, and got the height of the tree right 
to within a foot. He thought it would be of interest 
if he mentioned that among the best teachers which 
he came across in America were Englishmen, who by 
some sort of electrical contact seemed to get the 
champagne effect which had been mentioned. The 
electrical industry had done a wonderful thing in this 
country, it having been turned into an occupation 
for young gentlemen. There were in the cen¬ 
tral stations and power houses all over the country 
young gentlemen in positions of trust and re¬ 
sponsibility, who did not care how dirty their 
clothes were, but who took as much pride and 
pleasure in keeping their machines well oiled and 
greased, as the highest trained workman in the world. 
A great benefit had been conferred -upon this country 
by an industry which had an attractive effect upon 
those who otherwise might lead an idle life. 

On the motion of the Chairman, a hearty vote 
of thanks was accorded to Sir William Preece for his 
interesting paper, and the meeting terminated. 


TRADE WITH EASTERN PERSIA. 

There is a small colony of Indian traders in Seistan 
and Kain, who, it is said, do thriving business on the 
“ large profits and slow returns principle,” and whose 
experience seems to prove that there is good opening 
for increased British trade in these parts of Eastern 
Persia. At present the trade of England and India 
with Seistan and Kain is practically confined to about 
a dozen commodities, the chief of which are cotton 
piece goods and yarns, valued at Rs. 1,27,500 ; other 
items being indigo, hides and skins, tea (some of 
which actually consists of Indian tea imported from 
Russia), spices, and kerosene oil. The most promis¬ 
ing articles of export are carpets, wool, and saffron. 
An experienced correspondent, writing fiom the spot 
to an Indian trade journal, says that merchants, 
wishing to make a thorough success of their venture, 
should come prepared to stay and to wait for a year 
or two, before seeing large returns for their labours. 
They should gradually extend their business up as far 
as Birjand, and from there to Turbat-i-Haidari, and 
so on to Nishapur, Sabzawar, and Shahrud, which 
are all important centies, doing their buying in 
Biijand and Meshed. Seistan should be made the 
headquarters, being both the Customs station, and 
possessing also a branch of the Imperial Bank of Persia. 
The same correspondent suggests the establishment of 
a general stores and a carpet factory, wool being 
abundant and cheap, and labour very much so. A 
machine for making soda water and all sorts of sweet 
drinks, and an ice machine, would be useful adjuncts 
to the concern, while a couple of carpenters would be 
found of immense value, and very profitable. The 
writer adds that, so far as he knows, no' a single 
caravan, of produce of Seistan, has ever before left 
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Seistan for Persia. Yet in Sdstan, goat and i^heep 
.akihs and cowhides, to the number of at least 
300,000, may be bought anntially, while wool can be 
bought at rates that might leave a handsome profit 
on resale in Meshed and other markets. With 
regard to skins, a good profit can be made by selling 
them in Quetta, which, of course, is easily reached by 
the Nusbki route to India, while a still greater 
profit should be secured if they were sent direct to the 
consumer. The Seistan trader has, however, but little 
commercial enterprise, and though the advantages of 
the direct Nushki route to India are evident, he prefers 
apparently to obtain the foreign goods through a 
middleman at the distant port of Bunder Abbas. The 
carpets produced in the Kainat are of two kmds->(i) 
those known as Baluch and Bahluli, made by the 
nomad tribes of those names; and (2) those made by 
the people of the villages called Drukhshi. The 
former are invariably small rugs of sombre colours* 
and the designs are very simple. The average price 
is about Rs. 11 per square yard. The latter are woven 
on upright looms with a white (English) cotton warp, 
and a woof of wool. Variegated colours are used, 
and the designs are numerous and effective. The 
number of looms bas been carefully estimated at 
644. The correspondent adds, however, that for 
English firms desirous of purchasing large quant- 
ties of carpets it would be essential to have a 
reliable agent on the spot. His last remark is 
significant and important: The bulk of this 

carpet trade, and, in fact, a considerable portion 
of the export trade, of this part of Persia is in the 
hands of Russian traders, whose success is mainly 
due to the operations of the Russian Bank, which are 
pushed in a methodical and energetic manner. Agents 
are appointed in all large villages, and are supplied 
with goods to the value of krans 10,000 (;f354) to 
50,000 (^1,770) on payment of a deposit of 20 per 
cent., or more often on a bond executed by two 
guarantors known to the Bank.” 


POSTAGE RATES ON SCIENTIFIC 
PUBLICATIONS. 

The Postmaster-General, Mr. Sydney Buxton, 
M.P., received, on the 12th March, a deputation 
from the British Science Guild, which asked that the 
postage rates on publications of scientific and learned, 
societies might be reduced to the newspaper rates. 

The Postmaster-General regretted that he could 
not accede to the request. He agreed that the circula¬ 
tion of such papers was to the advantage of the 
country, but he doubted whether to subsidize the 
societies Ihiough the Post Office-for that was what 
it amounted to—was the best way of benefiting them. 
The creation of any special rates such as had been 
suggested would lead to greatkonfuSion in the sorting 
department, where the difficulties were already great. 
Neither could he grant such reductions of his own 
actforl^; it would require legislation to do so, as the 
rate for .newspapers was settled by Act of Parliament- 


ARTS AND CRAFTS. 

The Lace ExhiUHon,^Vait Lace Exhibition at 
the Royal Horticultural Hall came as rather a surprise, 
almost a shock, to most people. Everyone at all 
interested in the arts and crafts movement knew, of 
course, that a good deal of hand-made lace was 
being produced in various counties, thanks to home 
art classes and other agencies, but probably very few 
people were prepared for the size and importance of 
the show at Westminster. On the other hand, 
though we have heard a good deal of recent years 
about the beauties of, and the improvements in, 
modem machine-made lace, there has been very 
little opportunity of looking at it carefully and criti¬ 
cally and comparing it quietly with the hand-made 
work. So that, both from the point of view of 
manufacture and from that of hand-work, tbe exhibi¬ 
tion was quite unusually attractive, independently of 
the very interesting loan collection of old laces which 
was on view in the annexes of the hall. 

Point and Pillow Lace .—The hand-made laces 
shown were practically all English or Irish in type. 
Outside Ireland, the lace which seems to fiourish 
most generally is undoubtedly Honiton.’’ The 
English laces are, as we know, pre-eminently pillow 
or bobbin laces, whilst in Ireland, in County Cork 
and 'elsewhere a good deal of needle point is made. 
The greater part of the Honiton comes, as would be 
expected from Devonshire, but the industry, has been 
introduced in other places, and there is a flourishing 
association for tbe supply of this kind of lace at Diss, 
in Norfolk. The North Bucks Lace Association had 
a large stall, and exhibited a good deal of tbe pillow- 
point lace, “ half-stitcb," as it is locally termed, for 
which the county is famous. With this Association 
is affiliated the Beds. Association, an arrangement 
which, as preventing undue competition between tbe 
adjacent counties, seems to be a movement in the 
right direction. Some of tbe work done in competi¬ 
tion for the prizes offered, was all that could be de¬ 
sired. Miss A. Trevelyan’s piece of Honiton, and 
one of the pieces of Irish point which received a gold 
medal, were really beautiful specimens of work. But, 
when once the few pieces of work to which awards 
were made, were passed, the level of accomplishment 
in competition' work sank very low. It was really in 
tbe lace shown at tbe various stalls that the main in¬ 
terest of the exhibition centred. Not only was it in¬ 
teresting to see the work of one locality grouped 
together, but the stalls, representing as they often 
did, various organisations scattered up and down the 
country to revive or maintain the hand-made lace in¬ 
dustry, formed a very good index to what is being 
done at present not only in the various English 
counties, but also in Wales and Ireland. Scotland, 
by the way, seems practically to confine its energies 
to machine-made lace—though one competition entry 
came from Edinburgh. 

We naturally associate run and tambour laces with 
Limerick, but, though some of this kind of lace 
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came from there, there was a certain proportion of 

Limerick lace” included in the exhibits from other 
parts of Ireland. An exhibit of tambour lace came 
also from Cog^eshall, in Essex, where the industry 
is said to have been started nearly a century ago by 
a French refugee. 

A very large proportion of the lace now being 
made, if not actually copied or adopted from existing 
pieces of old lace, represents the traditional patterns 
characteristic of particular localities. Some of the 
modem designs are good, but the various societies 
seem to find some difficulty in getting hold of really 
satisfactory designs, and certainly some of the de- 
signers have failed to grasp the importance of the 
distribution of the masses in design for lace, and 
have not taken advantage of the opportunities which 
the material so abundantly offers for variety of texture. 

Machine and Hand-made Lace, —Hand-made lace¬ 
making undoubtedly employs, or partially employs, 
a very much larger number of people than one would 
naturally have expected. The societies and associa¬ 
tions represented did not all give the number of their 
workers (it is probably in the case of a cottage indus¬ 
try like this rather difficult to get at), but one county 
association states that in 1906 it was employing 400 
workers, and another industry, run obviously on a 
smaller scale, has 50 well-trained workers who, we 
are told, are kept constantly supplied with work. 

It is rather depressing to learn that in some parts 
of the country, at least, twelve shillings a week is 
considered exceptionally good pay for an excellent 
worker who works long hours every day. The aver¬ 
age wage appears to be much lower than that. It 
would certainly seem at first sight as if the buyer of 
machine-made lace were getting a product for the 
making of which the workwoman had been better 
paid than the skilled craftswoman who makes the 
most delicate hand-made lace. If that is so it is a 
deplorable state of affairs, and one which may well 
make the thoughtful onlooker wonder whether, 
beautiful as much of the work is, the production of 
hand-made lace on a very large scale is altogether to 
be desired. On the other hand, it has to be taken 
into account that the girls employed in lace factories 
live necessarily in towns where the cost of living is 
higher than in the country*—and also that it is diffi- 
•cult to estimate correctly the amount of time spent 
•on work done at home where the worker is liable to 
idl sorts of interruptions, even if she has not the care 
of a house and family, and so only devotes part of her 
energies to her trade. Moreover, though it is an 
argument which is easily pressed too far, there are 
a fair number of women who need to supplement 
itheir income, but who for various reasons cannot go 
;to work at a factory. It is to be hoped that those 
«espoQ8ible for the revival of hand-made lace are fully 
alive to the dangers always incidental to trades of this 
kindj and wOl try by combination and every other means 
in their power to keep the selling price of their wares 
at a level which will enable them to pay their workers 


a wage at which it is really worth while working. 
It is, doubtless, the difficulty of getting a good price 
for hand-made lace which has made some of the 
makers of cheap lace buy machine-made braids, which 
they work up in the needle-point lace. Some of 
these machine braids are beautifully manufactured, 
and there seems no reason why they should not be 
used with needle-point of a fairly coarse kind so long 
as the resultant lace is not sold as all hand-made. 

Another effort in the direction of the combination 
of hand j^nd machine work, though this dates from 
the middle of the nineteenth century, is seen in the 
specimens of silk lace, notably the shawls, made on 
the old “ Pusher” machine. The whole of the pattern 
was, as it were, woven in the machine (at which stage 
of its progress the shawl looks like the gho'*! of the 
finished product), and then finished by adding a 
hand-run outline to the pattern in a considerably 
thicker thread than that employed for the rest of the 
work. There is a certain fascination about the ghost¬ 
like indeterminateness of the half finished work, but 
it seems perfectly legitimate to finish the machine- 
made article by hand in this way. Yet another com¬ 
bination of machine and hand-made works occurs in 
the so-called “ Florentine filet lace.” This is a kind 
of machine-made filet lace insertion (usually deep 
cream in colour), which is finished off by coarse hand 
embroidery in the same tint. Some of the more 
ambitious patterns produced by this method are not 
quite satisfactory, but the simpler ones are in their 
way all that could be desired, and ought to make 
very effective trimmings. 

Machine-made Lace .—It was, of course, a very 
severe test for the machine-made lace to see it 
surrounded by and brought into close comparison 
with so much good band-made lace, both old and 
new, with which it could hardly expect to compare 
favourably. The one kind of machine-made lace 
which came out triumphantly from the ordeal was 
the Torchon. There were some cases oi rather 
coarse imitation Torchon and Cluny lace and in¬ 
sertion which really made one think for the moment 
that their contents must have been hand-made. It 
must take away considerably from the pleasure of 
making this kind of coarse lace by hand to reflect 
that it can be imitated so extraordinarily well by the 
machine. Some of the machine-iun laces looked 
very well when they were not examined too closely. 
One associates this kind of manufactured embroidered 
lace with the Continent, and it is interesting to see 
that the same kind of thing can be made, and is being 
made, at Nottingham. 

For the rest, machine-made lace has many uses, 
not the least being that it fits the pockets of those 
who cannot afford the hand-made article. A good 
deal of the imitation lace shown at Westminster was 
good enough in its way—only, seen in close proximity 
to the real thing, it very naturally suffered - it was so 
palpably an imitation that there was no getf .ng away 
from the fact. At the Royal Horticultural Hall, at 
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all events, it seemed almost a pity that instead of 
imitating Alen9on) Valenciennes, Brussels, Malines, 
or whatever it might be, the manufacturers had not 
spent their energies rather on producing a lace-like 
fabric which could be readily made by machine and 
did not quite so definitely compete with the hand¬ 
made work. 


GENERAL NOTES. 


• Italians for Australia.— The Italian Minister 
for Foreign Affairs has forwarded to the Commissioner 
for Emigration a complete project which originally 
emanated from the Minister of Agriculture, who, in 
conjunction with the Australian Government, has 
formed a plan for the introduction of Italian families 
as colonists for Western Australia. Mr. Consul- 
General Nevile-Wolfe in referring to the matter in 
his report on the trade of South Italy just issued 
(Cd. 3727-42), says that the scheme contains very 
favourable conditions not only as to the quality and 
quantity of land at the disposal of each family, but 
also in the arrangements to be made with a large 
agricultural bank, which will finance the peasants 
during the early years of their venture. The 
emigrants will pay a small rent for i8 years, at the 
end of which period they will become owners of the 
freehold. One hundred families are to be sent out 
in the first instance, and, if the result is satisfactory, 
more will follow as soon as possible. Australia has 
placed only two restrictions, both of which seem 
reasonable, namely, that the emigrants must be 
of robust health, and not have been convicted of 
crime. 


MEETINGS OF THE SOCIETY. 

Ordinary Meetings. 

Wednesday evenings, at 8 o’clock :— 

April 29.—‘‘Modem Roumania.” By Alfred 
Stead, Consul-General for Koumania. Sir Percy 
Sanderson, K.C.M.G., will preside. 

May 6 . —“ The Gramophone, and the Mechanical 
Recording and Reproduction of Musical Sounds.” 
By Lovell N, Reddie. 

May 13.—“ The Underground Water Supplies of 
the Thames Basin.,’ By Clayton Beadle, 

May 20. —“Industrial Entomology: or the 
Economic Importance of a Study of Insect Life,” 
By F. Martin Duncan. 

Indian Section. 

Thursday afternoons, at 4.30 o'clock:— 
April 30. —“ Reminiscences of Indian Life.” By 
the Right Hon. Lord Lamikgton, G.C.M.G.^ 
G.C.I.E., late, Governor of Bombay. 


. May 21.—“The United Provinces of Agra and 
Oudh.” By Sir James John Dioqes La Touche, 
K.C.S.I., Member of the Council of India and late 
Lieutenant-Governor of the United Provinces. 

Applied Art Section. ‘ 

Tuesday evenings, at 8 o’clock 
April 28.—“ Lace as a Modem Industry,” By 
Miss Isemonger. Alan S. Cole, C.B. , will preside. 
May 26.— 


MEETINGS FOR THE ENSUING WEEK. 

Monday, April x3.,.Geo)7raphical, University of London, 
Burlin^rton-gardcns, W„ SJ p.m. Dr. W. 
Hrucc, “Explorations on and around Prince 
Charles Foreland—Spitzberg-cn." 

British Architects, 9. Conduit-street, W., 8 p.m. 
Paper on “ The Design for the London County 
Hall.” 

Medical, n, Chandos-street, W., 8j| p m. 

Entomological, n, Chandos-street, W., 8 p.m. 

Tubsdav, April 14 ..Asiatic, 22, Albcmarlc-strect, W., 4 
p.m. 

Civil Engineers, 25, Great George-street, S.W., 
8 pm. Discussion on paper by Messrs. Davis and 
Kirkpatrick, “ The King Edward VII. Bridge, 
Newcastlc-on Tyne.” 

Statistical, 9, Adelphi-terrare, W.C , 5 p.m. Sir 
J. Athelstane Baines, “ The Peradventures of an 
Indian Idfo Table.” 

Photographic, 66, Russell-square, W.C., 8 p.m. 
Mr. G. A. Storey, ” Art and Photography.” 

Horticultural, Vincent-square, W-estminster, S.W., 
3 p.m. Mr. E. A. Bowles, “Hardy Cacti and 
other Succulents.” 

Pharmaceutical, 17, Bloomsbury-square, W.C., 3 
p.m. 

Wednesday, April 15 ..Meteorological, 25, Great George« 
street, W., 7J p.m. i. Mr. Edward Mawley, 
“ Report on the Phenological Observations for 
1907.” 2. Colonel ri. E. Rawson, “The Anti- 

cyclonic Belt of the Southern Hemisphere.” 

Geological, Burlington-bouse, W., 8 p.m. 1. Mr. J. 
Frederick N. Green, “The Geological Structure 
of the St. David’s Area (Pembrokeshire).” 2. Mr, 
Leonard V. Dalton, “ Notes on the Geology of 
Burma.” 

Microscopical, 20, Hanover - square, W., 8 p.m. 
I. Mr. James Straeban, “ Dendritic Growths of 
Copper Oxide in Paper.” 2. Mr. F. Enock, 
“Nature’s Protection of Insect Life,” illustrated 
by Lantern Slides in three-colour photography. 

British Archaeological Association, 32, Sackvilla* 
street, W., 8 p.m. 

Victoria Institute, 8, Adelphi-torrace, W.C., 3} p.m. 
Dr. L. Belleli, “The Assuan and Elephantine 
Papyri.” 


In the Report of the Discussion on Mr. Matthews’s 
paper on “ Reinforced Concrete,” in the journal for 
March 13th last, page 446, the remarks attributed to 
Mr. W. A. Berry were really those of Mr. A. B. 
Qeen, and Mr. Geen’s speech was reported as having 
beoi spoken by Mr. Berry. 
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NOTICES. 


COLONIAL SECTION. 

Tuesday afternoon, April 7 ; The Right 
Hon. Alfred Lyitelton, K.C., M.P., in 
the chair. The paper read was The Im¬ 
perial Problem of Asiatic Immigration.’' By 
Richard Jeiul 

The paper and report of the discussion will 
be published in the next number of the 
Journal. 


PROCEEDINGS OF THE SOCIETY. 


APPLIED ART SECTION. 

Tuesday evening, March 31; Alexander 
Fisher, Hon. A.R.C.A., in the chair. 

The Secretary of the Section regretted to have 
to announce that Sir Hubert von Herkomer was 
unable to preside at the meeting as he was unfortu¬ 
nately suffering from an attack of influenza. He had 
telegraphed to express his very great regret at being 
unable to be present. Mr. Alexander Fisher had at 
short notice kindly consented to take the chair. 

The Chairman said it was unnecessary for him to 
introduce Mr. Cyril Davenport, as he was well known 
as a lectiirei and writer upon art subjects. He was 
specially capable of giving some enlightenment upon 
the question of enamel portraits as he had studied the 
matter, not only historically, but also technically, and 
he might say that he (the Chairman) had the pleasure 
of initiating him into some of the mysteries connected 
with the subject a few years ago. 

The paper read was— 

PORTRAIT ENAMELS. 

By Cyril Davenport, F.S.A. 

Handicraft is responsible for much that is 
called art. There is some handicraft in all 


art, but the proportion varies considerably; in 
the case of Impressionist painting or chalk 
drawings there is little handicraft, while in the 
case of engraved stones—cameos or intaglios 
—gems—there is a very large amount of 
handicraft. 

In the case of most gems there is nothing at 
all but handicraft, they do not get beyond it, 
and whenever art is reached it is very great 
art indeed. Not only is a fine engraved gem 
astoundingly difficult to execute long before 
the art point is reached, but it is also as per¬ 
manent as any human work can well be. The 
finest double portraits on cameos are of the 
third century ILC., and represent Ptolemy 
Philadelphus with his wife ; one of these is at 
Vienna and the other at St. Petersburg; and 
the finest single head is Graico-Roman of the 
first century, a portrait of the Emperor 
Augustus ; it is now at the British Museum. 
All these are in perfect condition. 

Enamels approach gems in the necessity for 
much handicraft, distinct from technique, and 
they also share, with gems, a considerable 
degree of permanence. There are, however, 
in early enamels, two handicrafts, one of the 
metal worker, and the other that of the worker 
in glass, enamel being pounded glass. 

Philostratus, who wrote in the third century, 
mentions enamels, “ colours poured on to 
heated glass,” but they were understood long 
before this time by the Etruscans, about 
600 B.C., but only as adjuncts to jewellery, 
and not as having any portrait possibilities. 
With the exception of one curious style of 
work which I must treat by itself, all the early 
portraits containing enamel were outlined by 
cloisons of metal soldered on to a metal 
plate,* or left projecting from a thick plaque. 
These styles are known either as cloisonne or 
champlevf work. Existing cloisonne portraits 
date from the ninth or tenth centuries, and 
champlevd from the twelfth century. The 
latter are rare. 

But in the first century at Rome a very 
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remarkable application of the fact that thin 
sheets of metal can be fired on glass was 
largely utilised. Full accounts of the exist¬ 
ing ,specimens of this kind of portraihire will 
be found in Garrucci, ** Vetri ornati di Figure 
in Oro. Roma. 1858,** and in Vopel, ** Die 
altchristliche gold glaser. Freiburg, 1899,*' 
but the exact method of their production is 
still unknown. There is, however, no difficulty 
in copying one of these flaques, and it can 
be done in this way. A small disc of clear 
green glass is covered on one side with a 
piec^ of gold foil, fixed either with gum or 
by a slight red heat. On the gold foil a 
design is scratched with a sharp point like 
an etching needle, the dark places being 
scratched away, and the light places left 
in the gold. To these drawings small 
pieces of accruing colour were sotpetimes 
added. These colours were undoubtedly 
metallic oxides; they are dull red, pale blue, 
white, and green, all opaque, and now and 
then a little bit of silver foil is also found. 
When quite finished, a second of green 

glass was fused over the first, enclosing the 
little picture, and, of course, preserving it per¬ 
fectly so long as the enclosing glass remain. 
The surfaces of the glass discs are often enough 
roughened by time and usage, and now* and 
then the whole thing is broken ; but I think 
these gold-glass plaqu's may be considered 
as the earliest portrait enamels now left. I con¬ 
sider these gold-glasses to be very important 
to modern workers in enamel, and it is possible 
that a careful study of them might suggest 
new methods of procedure with regard to the 
placing of outlines and accessories as an 
enamelled plague. 

One other method of producing pictures in 
enamel was practised in the fourteenth, 
fifteenth, and sixteenth centuries. But I have 
not found any actual portraits done in this 
w'ay. It is known as Basse Taille,” and is 
generally done on gold or silver. The design 
was cut in low relief, like some of the Egyptian 
sculptures on walls of temples or on rocks. 
Then enamel colour was fused into the sunken 
places, the colour appearing deeper or fainter 
in accordance with the depth or shallowness 
of the engraved work. 

The finest example of this work in England 
is the St. Agnes Cup in the British Museum. 
It is of gold, and on the lid, sides and foot are 
beautiful basse’-taille enamels, representing 
^ scenes in the life of St. Agnes. Jt belonged 
to Charles VI. of France, and afterwards 
to Henry VI. of England, and is now in 


the British Museum. It is probably French 
work. 

The oldest portraits in colour are, I believe, 
encaustic portraits which have been found in 
later mummies, and in the cemeteries of the 
Fayum in Egypt. They date from about the 
second or third centuries A.D. As a rule they 
are not well preserved as the wax has become 
hard and brittle, and easily cracks off. Pliny 
describes these wax pictures at some length, 
and there are some good examples of them at 
the National Gallery, and also at the British 
Museum. 

From the Fayum also come several plagues 
of wood painted in distemper, permanent as to 
colour, but very easily chipped, as chalk or 
white clay is mixed with all the pigments. 
Such paintings are also described by Pliny. 

The names of the early enamellers are un¬ 
known, but in the sixteenth century there are 
several, mostly belonging to the Limoges 
school. The two greatest portrait enamellers 
of past times have been Leonard Limousin, in 
the sixteenth century, and Jean Petitot, in the 
seventeenth ; and each of these masters in¬ 
vented a process for himself, and had a large 
number of followers ; but Petitot has now the 
larger following of the two. His method and 
style is, however, not so fine as that of Limousin. 
It is easier to make an enamel in PetitoPs 
manner than it is to make one in the manner 
of Limousin. But the Petitot copy is.nucirly 
sure to be very bad, whereas the copy of 
Limousin may be quite passable. 

Leonard Limousin began by making copies 
in enamel of contemporary engravings. In 
1532 he copied Albert Diirer, in 1535 the 
** History of Psyche,^* engraved by the 

Master of the Die,*’ after Raphael. Pre¬ 
sently he became attached to the French 
Court and came under the influence of the 
masters of the school of Fontainebleau. In 
1545 he made twelve enamels of the Apostles 
for the chapel of the Chateau of Anet, after 
Michel Rochetel. In 1548 he became ** Valet 
de Chambre and Emailleur du Roi,'’ and in 
1553 he made enamels for the back of the altar 
at the Sainte Chapelle, after Nicol6 delP 
Abate. He worked both in grisaille and in 
colour, but his work as a portrait painter in 
enamels is by far the most important work he 
did. He belonged to the finest period of 
enamelling at Limoges (c. 1530-1580.) Leo¬ 
nard’s relatives, Jean, Leonard, Joseph, and 
Fran9oi8, and Susanne Court all belonged to 
the next period, the Minute, as it was called 
by Sir Wollaston Franks, and their work is not 
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to be compared with that of the preceding 
enameller. To this decadent period belong 
the enamellers of the family of Landin, who 
often painted small faces, usually with black 
backgrounds. 

Jean Petitot was born at Geneva, 12th July, 
1607, and at an early age became an appren¬ 
tice at a jeweller’s and goldsmith. He was 
apprenticed to Pierre Bordier, who quickly 
became his friend. 

Petitot wrote a little MS. book of “ Prieres 
et Meditations Chrestiennes pour la Famille ” 
in 1674, and a long and excellent account of 
him and his work will be found in M. Ernest 
Stroehlin’s book on Jean Petitot et Jaques 
Bordier, Deux Artistes Huguenots du XVII®®- 
Siecle.” 

Petitot was especially fond of enamel work 
jewellery, applied either in the cloisonni or the 
champleve manner, and he soon became expert 
in the management of these processes, and 
in order to increase his knowledge, Bordier 
generously shut up his workshops at Geneva 
and took Petitot on a tour of inspection all 
about France, and more particularly to 
I.imoges, where the Huguenot masters, Jean 
Penicaud, Leonard Limousin, and Bernard 
Palissy were held in the highest esteem. At 
Chateaudun, about 1632, they came across 
Jean Toutin, the Royal jeweller. 

Toutin seems to have been the first 
enameller to use enamel paints ; his colours 
are dull, but the process he used appears to 
be the same as that used now, the colours 
ground very fine, diluted with oil of lavender 
or turpentine and applied with a very fine 
brush in the stippled or dotted manner, like 
an ivory miniature. Such enamels seem to 
have been made about 1630, and from that 
time until now' there has been a large amount 
of this enamel-miniature work done both on 
metal* and on china. Petitot got his first 
ideas on miniature work from Toutin, and he 
very soon surpassed his master in the beauty 
of his work. 

The travellers now crossed over to England, 
attracted by the art reputation of Charles I. 
The King presently saw some of their work, 
and being much struck with it, sent for them, 
and ordered his own portrait to be done in the 
new manner, and also others of members of 
his family. A workshop was set up at White¬ 
hall, and Petitot was made acquainted with 
Van Dyck and the King’s doctor, Turquet de 
Mayerne. Mayerne was a Huguenot, who had 
been Court doctor to James L ; he was a 
remarkable man, and a great experimental 


chemist, and it was, doubtless, largely due to 
his help that Petitot w'as enabled to get the 
wonderful colouring he did. Petitot executed 
a celebrated enamel of Rachel de Ruvigny, 
Countess of Southampton, after one of Van- 
dyck’s pictures. It is now at Chatsworth, 
measuring 9J by 3J inches, and was much 
admired by Walpole, who says it is the finest 
enamel in the world. 

On the death of Charles L, Petitot returned 
to France, but Pierre Bordier remained in 
England, and made some well-known enamels, 
one of Parliament and one of the Battle of 
Naseby. Horace Walpole says these little 
enamels were an inch and a half in size, and 
that '' nothing more perfect could be ima¬ 
gined.” 

In Paris, Petitot met Jaques Bordier, a 
cousin of Pierre, and also an enameller. 
Petitot had an introduction • to Louis XIV. 
from Charles 11 ., and both he and Bordier 
were given apartments in the Royal Palace 
and made Court painters. There is a tradition 
which says that Petitot painted the faces, 
and flesh colours generally, but that the hair, 
dresses and accessories generally were done 
by Bordier. 

Richeletin his “ Remarques Preliminaires,” 
Paris, 1680, says that MM. Bordier and 
Petitot are the most famous painters in enamel 
in Paris, and the first who have made por¬ 
traits in enamel; before then there were only 
flowers and prettiness; “the enamel is done 
on plates of gold or copper covered with white 
enamel.” Sometimes the enamels were after 
original sketches, and sometimes after por¬ 
traits by contemporary' artists, Lebrun, 
Mignard, Rigaud, Nanteuil, Philippe de 
Champagne, Largilliere, vK:c. 

Petitot’s enamel portraits are, as a rule, on 
gold, covered with a pure white enamel 
ground, and on this the colours are laid with a 
marvellous delicacy and minuteness of execu¬ 
tion. They fire as painted, touch for touch, 
.with very slight changes of colour, but their 
surfaces are different from those of the true 
vitreous enamels. The school of enamelling 
projected by Petitot had an immense vogue 
abroad in the latter part of the seventeenth cen¬ 
tury, and the earlier part of the eighteenth. 
Both Dutch and French jewellers gladly niade 
use of the new and beautiful art for the decora¬ 
tion of watch cases, among the most successful 
of them may be mentioned Jan Berninck, of 
Amsterdam ; Jean Hebrat, of Brussels ; Gribe- 
lin, of Paris ; and Huard le Puisne. The work 
of the English enameller, J. Tompion, of 
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'London, is also found on watch cases. His 
flesh tints are pleasing. 

A large number of miniature painters fol¬ 
lowed the same style in England. At first, 
these miniature enamellers were mainly 
foreigners. Charles Boit, a Swede, worked 
successfully here, but his work is still rare. 
He made portraits of Queen Anne, and many 
of her Court circle. Among his pupils was 
Charles Zincke, a German, who afterwards 
became a far better enamcller than his master. 
He made several enamels after Sir Peter Lely; 
many of his enamels are of a large size, like 
those of Leonard Limousin. 

Charles Muss was an Italian, and his work 
was popular, and good. He was “ painter in 
enamel to George III. 

Gervase Spencer was an English miniature 
painter, but his name is better known as an 
onameller. He was the first English artist to 
make portraits in the Petitot manner. 

Michael Moser was an original member of 
the Royal Academy, and an excellent worker 
in enamels. 

Nathaniel Hone, an Irishman, was an oil 
painter, and also an original member of the 
Royal Academy. He succeeded better in 
enamel work than in oils ; and so did his 
son, Horace. 

John Plott studied under Nathaniel Hone. 
He was a miniature painter who practised 
enamelling probably only with the motive of 
studying the effect of possible colours. 

Jeremiah Meyer was an original member of 
the Royal Academy. He was a German and 
a pupil of Zincke. As a miniaturist Meyer's 
work does not appear to have attracted much 
attention* but as an enameller he held the 
appointment of enameller to George III. 

Pierre Adolph Hall, a Swede, and one of the 
finest miniature painters on ivory, worked a 
little in enamel. Hall was a great colourist, 
and no doubt the beauty of enamel colours 
attracted him strongly, but the technical 
difficulties and the uncertainty of the final 
results prevented his making any extended 
use of the process. 

Henry Spicer was a pupil of Gervase Spencer, 
and was enameller to'George Prince of Wales, 
afterwards George IV. 

Richard Crosse, the deaf and dumb minia¬ 
turist, was ‘‘enamel painter" to George HI. 
His enamel work is rare. 

George Engleheart, one of thte greatest of 
English miniaturists, painted sometimes in 
enamels, probably wishing to try some method 
of piroducing work which would not fade 


rapidly. But Engleheart never did much 
enamelling, and his work in this medium was 
mostly experimental. 

Henry Bone, a member of the Royal 
Academy, was one of the best known English 
enamellers. He began life as a china painter, 
and learnt many valuable secrets as to the 
fusible colours used in that art. Bone worked 
very hard in the endeavour to formulate rules 
by which definite colours might be safely pro¬ 
duced, and in this he succeeded to a great 
extent. But the early mannerisms of the china 
painter always show in his work. Bone was 
enameller to George III., George IV., and 
William IV., and his enamels, large and bril¬ 
liant, are much sought after and will pro¬ 
bably increase in value, but never to any 
extravagant extent. His work is mostly 
that of a copyist. One of his most pleasing 
examples is now in the Hertford House collec¬ 
tion ; it is a copy of the portrait of Mary 
Queen of Scots, now at Hatfield. 

Henry Pierce Bone, enamel painter to Queen 
Adelaide and Queen Victoria, continued his 
father's tradition, and his work is of about 
equal value. 

William Essex also made copies in enamel 
for pictures—portraits as a rule. His work is 
stronger than Bone's, and has not the “ china 
painting " quality so strongly marked. Essex 
made several discoveries as to enamel colours, 
and I believe that many of his secrets are 
still kept among the professional enamellers. 
Essex was “Painter in enamels" to Queen 
Victoria. 

Some few years ago a French enameller, 
Dalpeyrat, came to England and held classes 
here. To these classes many artists whose 
names are now well-known came and profited, 
and to-day we have several enamellers who 
are able to make portraits in enamels. 

I do not think that there is any fixed method 
of executing such portraits, every enameller 
gets his eifect in his own way, but there seems 
to be a general consensus of opinion that the 
principle used by Leonard Limousin is really 
the soundest. That is to say, for flesh colour, 
it is best to lay down a dark ground, over that 
to lay thick white in varying thicknesses, and 
on that again to lay pink and yellow as well as 
possible. The remainder of the enamel may be 
all done in transparent enamels. Flesh is 
not transparent, and any representation of 
flesh executed in transparent colour only, 
must, 1 think, be wrong. Semi-transparent 
glazes of yellow and pink can be applied to a 
white base by the help of colours finely ground 
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mixed with a volatile oil, and I imagine that 
in this manner a reliable flesh colour can most 
easily be obtained. It is, however, certain 
that success may be obtained once, and the 
next time, although apparently everything 
has been done in exactly the same way, the 
plate may be a failure. 

Some of the foremost enamellers of the pre¬ 
sent day in England have done much in the 
matter of flesh colour. I imagine that Sir 
Hubert von Herkomer has studied this parti¬ 
cular problem more closely than any other 
enameller, and in many instances he has 
acheived remarkable success. I think he will 
live longer by reason of his enamel work than 
by any of the many art processes in which he 
is a past master. 

We have fortunately often had the pleasure 
of admiring at the Royal Academy, beautiful 
translucent enamel portraits made by Mr. 
Alexander Fisher, and set in delightful frames 
also made by himself. 

Mrs. Hart Partridge is very successful in 
minute portrait enamels, many of which are 
remarkable for the admirable treatment of 
flesh colour. 

The Royal Society of Arts have been able to 
get together from these artists and others a 
small but important collection of portrait 
enamels, and 1 hope that this little exhibition 
will form a new starting point in the history of 
this beautiful and little-known method of por¬ 
trait painting, not only charming in colour and 
form, but, if not accidently destroyed, possess¬ 
ing the inestimable advantage of remaining 
unimpaired for thousands of years. 

I find that the Society of Arts offered in the 
eighteenth century premiums for “ Historical 
Painting in Enamel,” a composition of three 
human figures at least, on a plate not less than 
3 inches by 2^ inches. In 1764 John Finlay- 
son received 15 guineas, and in 1765 Charles 
Handasyde 10 guineas. In 1768 John 
Donaldson received 20 guineas, and after¬ 
wards 30 guineas, and Charles Handasyde 
again 30 guineas. 


List of Slides. 

Except when otherwise stated, the examples from 
which these slides were made are in the British 
Museum, the Victoria and Albert Museum, or the 
Ashmolean Museum, at Oxford. 

I. Roman gold-glass of the second century, showing 
portraits of bride and bridegroom. 


2. The Dowgate-hili brooch, with cloisonni enamel 

portrait of a king, ninth or tenth century. 
Anglo-Saxon work. 

3. The Alfred jewel, with cloisonni enamel portrait 

of a man. Anglo-Saxon work. 

4. Anglo-Saxon^ brooch, with cloisonni enamel 

portrait of a lady. 

5. Byzantine cloisonni enamel he^ of Christ, 

lettered in niello. 

6. The crown of Constantine Monomachos, with 

cloisonni enamel portraits of the Emperor and 
Empresses, Zoe and Theodora. Eleventh 
century work. At Buda-Pest. 

7. Full length cloisonni enamel portrait of the 

Empress Irene, wife of Alexis Comnenus I. 
Lettered in niello in Greek. From the 
Pal d’Oro, at Venice. Byzantine work. 

8. Full length cloisonni enamel portrait of the 

Emi>eror Ordelafo Faliero. Ancient Byzan¬ 
tine enamel lettered anew in niello. From the 
Pal d’Oro, at Venice. 

9. Limoges champlevi enamel with figures of the 

Virgin Mary and St. John. Twelfth century 
work. 

10. Italian silver plaque, engraved in the hasse-taille 

manner, the enamel having all broken away. 
Fifteenth century work. 

11. The St, Agnes cup of gold, with hahse^taille 

enamels. Fourteenth century French woik. 

12. Italian painted plaque of the fifteenth century, 

showing a profile head of Ceres in white on a 
translucent red background. 

13. Limogesdish, painted by Pierre Courtois 

about 1560, showing w’hite flesh colour with 
ver)’ light red. 

14. Holy Family; enamelled Limoges plaque, painted 

by Nardon Penicaud, about 1503, .showing 
purple tinge in the faces. 

15. The Annunciation ; enamelled Limoges plaque, 

painted by Jean Penicaud about 1540, showing 
white flesh wdth slight red tinge. 

16. Profile head of Christ, painted by Jean Penicaud 

at Limoges about 1550. White flesh with 
very little pale red. 

17. Sybilla Europa half-length figure enamelled 
plaque, painted by Leonard Limousin about 
1550. One of a set of twelve Sybils. 

18. Portrait of Charles Tiercelin, Chancellor of 

F'rance. Enamelled plaque by Leonard 
Limousin, with brilliant blue background. 

19. Bust portrait of Jeanne de Genouillac, by Leonard 

Limousin, 1550. 

20. Bust portrait of Francis I., by Leonard Limousin, 

1550. 

21. Lady, with a rose. Small miniature ename 

plaque, painted by Jean Toutin, 1851. 

Miniature Enamels, by Jean Petitot:— 

22. Christina, Queen of Sweden. 

23. Anne of Austria, Queen of Louis XIII. 

24. Marie Louise d’Orl^ans. 
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25. Mad. de la Valli^re. 

26. Ninon de I'Enclos. 

27. The Marquise de Maintenon. 

28. ^Tbe Duchesse d'Aiguillon. 

29. Lady, in a yellow dress. 

30. Louis XIV., as a boy. 

31. Louis XIV., as a young man. 

32. Louis XIV., as a man 6f middle age. 

33. Cardinal Richelieu. 

34. Henri, Due de Guise. 

35. Louis, Due de Guise. 

36. The Due de Luxembourg. 

37. The Due de Vendome. 

38. The Due de Berri. 

39. The Due de la Rochefoucauld. 

40. The Vicomte de Turenne. 

41. Nicolas Fouquet. 

42. French watch back, with sylvan scene. Painted 

by B. Foucher, of Blois, about 1635. 

43. Purse, with enamelled bust of a lady. Painted by 

J. Landin, about 1690. Lustrous black back¬ 
ground. 

44. English enamelled watch-case with Virgin and 

Child. Painted by T. Tompion, about 1770. 

45. Portrait of Joseph Addison, enamelled by C. F. 

Zincke, about 1680. 

46. Man in a blue coat. Enamelled by Gervase 

Spencer in 1749. 

47. Sarah, Duchess of Marlborough ; ’* after 
Kneller. Enamelled by H. P. Bone. 

48. George IV. Enamelled by W. Essex, about 

1825. 

49. Admiral Vifcount Nelson ; after Abbot. 

P^namelled by W. Essex, 1847. 


Actual p:namels Exhibited on the Table. 

Exhibited by the artist, Sir Hubert von Herkomer, 
C.V.O., R.A. 

1. Prof. H. von Herkomer. 

Exhibited by the artist, Mr. Alexander Elsher (Chair¬ 
man) : — 

2. Lady Elcho. 

3. Marchioness of Sorano nee Italia Blair. 

4. Veronica Noble, daughter of Major George Noble. 

5. Sylvia Fisher, daughter of Alexander Fisher. 

6. The Earl of Portsmouth. 

7. 8, and 9. Three small enamel portraits, exhibited 

by the artist, Mrs, Hart Partridge. 

10. Dorothy Davenport, exhibited by the artist, Mr. 

Cyril Davenport. 

11. Portrait of a child gathering flowers, by Miss N. 

Brightwell. Exhibited by Mr. Cyril Daven¬ 
port. 

12. Mrs. Witherspoon, miniature exhibited by the 

artist, Mr. H. R. Witherspooii, 

13. Coat of arms, showing a vermilion red, exhibited 

by fte artist, Mr. W. Mark. 


DISCUSSION. 

The Chaijlman (Mr. Alexander Fisher), in open¬ 
ing the discussion, said that Mr. DaveDport*s most 
interesting paper had been illustrated by a remark¬ 
able scries of slides which covered a very wide range 
—from the first century up to the time of Petitot— 
which was a very far cry. The earlier specimens weie 
so primitive that they could scarcely be called por¬ 
traits at all ; indeed, the first slide in his opinion was 
not an enamel portrait, but looked more like glass 
covered with a bit of foil and then scratched through. 
Enamel consisted of a vitreous compound laid upon 
metal, and not metal laid upon the vitreous compound. 
He thought portraiture really consisted in how much 
the artist saw, and with what accuracy and correct¬ 
ness be saw it. If the subject was a beautiful lady, 
the artist should take the finest possible view of 
her and record it in the most beautiful manner pos¬ 
sible, and enamel was the finest material of all 
in which to express this quality. When he 
commenced to do portraits in enamel, he found 
it was exceedingly difficult to choose a very definite 
standpoint. The first portrait he was asked to do 
was that of the late Earl of Warwick, the request 
coming from the Dowager Countess; and he did 
that portrait in white enamel upon a blue ground, 
from little sketches that were supplied to him. Pie 
found at the commencement that enamel was one of 
the most difficult mediums in which to do portraits, 
but, at all events, the Dowager Countess was very 
well satisfied with the result, and the portrait was, 
be believed, the first thing of its kind that had been 
exhibited at the Academy for a very considerable 
time, marking the revival of enamel portraiture in 
England. The next portrait be did, that of Lady 
Elcho, was a very great advance on the portrait of 
the late Earl of Warwick, because ther^ he essayed 
to introduce colour into the flesh. He proceeded 
much upon the lines of Leonard Limousin, only 
instead of starting with a dark ground, working upon 
it with white enamel, and then delicately tinting it 
here and there, such as on the lips, the eyes, and 
the eyebrows, he went in for a little more modulation 
and, as he thought, a greater delicacy; but still he 
kept to a very definite decorative sort of treatment of 
his subject. After that he essayed to go a little 
further, and in the portrait of the Earl of Portsmouth 
it would be noticed that he had abandoned the pro- 
fije, and turned the face almost three-quarters. He 
had avoided an excessive amount of light and shade, 
which he had a natural inclination to do, because he 
thought it was apt to give a distinctly photographic 
look to the picture, which he thought was not a 
pleasant thing in enamel. He noticed very often that 
even Petitol’s beautiful miniatures, which are not 
true enamels, but paintings upon enamels in freed 
oxides, suffered from an excessive amount of shadow 
in the face. He (the Chairman) had exhibited a 
miniature of his baby, in which he had thoroughly 
let himself go as to the treatment, doing a painting 
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exactly as he saw the child, endeavouring to give a 
most realistic picture, but at the same time keeping 
all the precious qualities of enamel steadily in 
view. 

Mr. Lewis Foreman Day said that he really 
did not wish to say anything at all on the subject, 
because be had nothing to do with portrait painting, 
and because he thought at tbe bottom of his heart 
that enamelling was by no means the best way of 
producing portraits. But, as be had been called upon 
to speak be would like to ask tbe Chairman whether 
he regarded enamels as a very good means of ex¬ 
pressing oneself in portraiture ? It seemed to him that 
the quality of enamel was colour, and tbe kind of 
colour for which portraiture gave the artist no chance. 
The kind of colour that a portrait demanded was very 
difficult indeed to get in enamel. He should have 
thought that enamel was about the most stubborn 
and difficult thing in which to get the qualities of 
flesh. The old men to whom the author alluded 
evaded the difficulty vciy largely by not attempting 
tbe quality of flesh colour at all. Admirable as 
L^'onard Limousin's work was in many ways, it 
did not give the quality of flesh, the portraits 
leally being tinted drawings, and they had not the 
charm of colour which much inferior men obtained 
when they were trying only to do what vitreous colour 
could do best. He had hardly thought that such 
colour could be obtained as tbe Chairman had arrived 
at in some of his work; hut be was bold enough to 
say that he thought Mr. Fisher would probably have 
produced still finer colour if he had worked in some 
other medium. He would like to know whether 
the Chairman really thought that enamel gave him 
the opportunity of doing all he knew in flesh colour, 
because personally he should not have thought it 
possible. It seemed to him that the real beauty of 
colour was in what Mr. Davenport called the acces¬ 
sory colour in the draperies and the backgrounds, 
where the full quality of enamel was obtained, but in 
the flesh he thought the medium was not all that a 
colourist could desire as a means of expressing him¬ 
self. Those remarks applied equally to Petitot’s 
and other artists’ work. He quite agreed with the 
Chairman that the first slide was not an enamel in 
any sense of the word. Mr. Davenport had said that 
he did not know of smy early portraits in enamel, 
but he thought he must have overlooked one of 
tbe very earliest portraits, the well-known grave 
plate of Geoffirey Plantagenet, which was entirely 
champlevi. The obvious reason of tbe nasty purple 
eflect which ran through tbe enamel in Penicaud’s 
work was the manganese with which it was painted, 
which was the most treacherous material in tbe 
world, and nearly always gave that nasty colour. 
In thanking Mr. Davenport for his interesting paper 
and the excellent slides he had shown, he knew the 
author would not mind his saying that he thought 
enamel was inappropriate for portraiture in its highest 
form. It had, however, the justification that enamel 


was the goldsmith’s way of getting colour; and if 
portraits were desired in goldsmiths’ work, enamelling 
was the proper way to get them. But he agreed 
with the Chairman, that it was better to keep the 
work rather decorative, and not to attempt all that a 
painter would do if he were not lied down to such a 
rigid and difficult material as enamel. 

Mr. Cyril Davenport said be omitted to say 
with regard to the little gold glasses and the effects 
obtained, that in a very great number of instances 
colour was put upon them. It was a very low colour, 
such as blue, green, white, dull red, pale blue, and 
white and green, all opaque. They were undoubtedly 
oxides, and there was very little doubt indeed that 
they might properly be called enamel colours. In 
regard to what Mr. Fisher said about the gold 
having been fixed on the glass, the glass also was 
fixed over the gold ; but he thought the fact of those 
colours existing made a certain amount of difference 
in the judgment as to whether they w'ere enamel 
or not. 

Mr. Halsey Ricardo thought it was extremely 
desirable that a great quantity of portraits c should 
be produced which was within the reach of ordinary 
persons to command. A person of importance and 
money could always have his portrait painted in 
oils; there had been a revival to some extent of 
portraits being done as miniatures, and be was glad 
to see that the possibility of having portraits done in 
enamel was now open to those who desired it. An 
ob\ious answ'er to his difficulty seemed to be that an 
individual could go and be photographed, but a 
photograph was not a portrait. In the Daguerreotype 
days, tbe sitting was a matter of a minute or more, 
and the camera then managed to get a record which 
contained some history of tbe face it w-as attempting 
to portray ; but with tbe present improved methods of 
instantaneous photography, a lightning-struck effect 
was obtained which had only a momentaiy likeness 
of the person photographed. It was an intense grati¬ 
fication to be able to go to the National Portrait 
Gallery and see any number of portraits, even though 
some of them w'ere badly done, because then one w'as 
able to form, at any rate, some sort of mental picture 
of the individual whose portrait had been painted. 
He thought all forms of portraiture were to be wel¬ 
comed, and from that point of \iew heartily con¬ 
gratulated Mr, Davenport on bis paper. 

Mr. Charles Wei.ch said it affoided him very 
great satisfaction to be piesent and listen to a paper 
on a subject of so much interest, and of which he 
would carry away very pleasant recollections. He 
heartily congratulated Mr. Davenport upon his mag¬ 
nificent slides, which must have involved a large 
amount of patient work in order to reproduce so 
admirably such exceedingly small and beautiful 
objects. 
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Mr. H. R. WiTHRRSPOON, speaking as a student, 
•said he could not help feeling that the colouring 
•of the slides did not convey all the beauty of the 
•originals. 

Mr. Carmichael Thomas thought that when 
Mr Day asked if enamel was suitable for portraiture, 
he could not have been looking at the beautiful portrait 
in enamel of a lady which had been right in front of 
him all the evening. 

Mr, D. Macnaughtan enquired whether the Chair- 
iman experienced much difficulty in getting the oxides 
to adhere to the metal. 

The Chairman replied that oxides were a 
•component part of enamel. In themselves they 
would not adhere to metal surfaces, but only 
when mixed with enamel. Oxides were colour¬ 
ing agencies of enamels, but not the enamels 
'themselves. The base of enamel was silica, with 
>the addition of minium and potash; and that 
•base, which gave a clear, colourless form of glass, 
was coloured by means of various oxides. The 
•enamel came out in a sheet of glass, which was 
.pounded up into a powder, then spread upon the 
metal and put into a fuinace, and it then fused into a 
thin sheet of glass over the metal, which adhered to 
it. Mr. Davenport’s splendid slides gave a very good 
idea of enamels generally. He thought Mr. Daven¬ 
port would forgive him if he said that the examples 
of Petitot, with perhaps one or two exceptions, 
should remain as miniatures ; they were so wonder¬ 
ful as miniatures that they did not seem to bear 
enlargement. It was very kind of Mr. Day to 
take the other side of the question, because an 
artist wanted a little antagonism to brace him up. 
In all such things it was a question of the success 
justifying the treatment, and success made its own 
laws. He did not regard the imitative quality as 
being of the utmost importance. Whether the enamel 
was like flesh or not did not matter so very much ; it 
was a question of how much one wished to see in a 
portrait. For instance, an artist might do an excel¬ 
lent portrait in a grisaille with just a dark line 
round it, like Leonard Limousin did, who was prac¬ 
tically a painter of that class, but he was not a real 
•enameller as one understood the expression to-day. 
The amount that Leonard Limousin knew was a very 
minute part of the subject, although he (the Chair¬ 
man) admitted that he had produced some very 
beautiful decorative portraits, and was one of the 
greatest artists in his way that had ever lived. Still, 
one had to bear in mind that Limousin did his utmost 
to make the portrait look like the person. There was 
in the Louvre a portrait of Fran9ois II., by Limousin, 
in which the modelling of the face Was very elaborate, 
•and the colouring was carri<ied very much farther than 
in any other work that he did. The only drawback, 


however, was that he used very inferior enamels, 
although he used the best that he. could possibly get 
at the time. The present love for antiquity and 
antiquarian things had created a taste for them, until 
artists began to look at all the faults and defects in 
old men’s work with a certain amount of love and 
affection which they would not stand in each other’s 
work at the present day for a single moment. 
Among the exhibits was a wonderful specimen of 
enamel work, made by Sir Hubert von Herkomer 
of a most lifelike portrait of himself, which was a 
perfectly amazing piece of enamelling, although for 
' his (the Chairman’s) taste it was carried a little too 
far, being more in the nature of an oil painting. 
Nevertheless, it was impossible to withhold a tribute 
of admiration for the capability that it displayed 
in a difficult medium. Everyone agreed as to 
the difficulty of working with enamel, but it 
was quite an erroneous idea that it was a rigid, 
inflexible material, it being one of the most fluid, 
facile mediums in certain respects which could 
possibly be used. The origin of cloisonnS and chant- 
plevS enamels was simply that the old men had been 
in the habit of setting stones with a wire setting, and 
they thought that enamel had to be treated in the 
same way. Since then almost everybody had said 
that enamel must be set in a cloison^ and must have 
a boundary wall of metal, otherwise it would flow 
with the heat all over the place, whereas, as a matter 
of fact, the artist could do just what he liked with 
it. In conclusion, he desired to propose a very hearty 
vote of thanks to Mr. Davenport for his exceedingly 
interesting paper. 

The resolution of thanks having been carried unani¬ 
mously, 

Mr. Davenport, in reply, said that he hoped those 
present would take the opportunity of carefully in¬ 
specting the specimens which were exhibited because 
it was very unlikely they would ever have an oppor¬ 
tunity again of seeing such a fine collection of Eng¬ 
lish portraiture in enamels. In the first place, he 
wished them particularly to notice Sir Hubert von 
Herkomer'8 wonderful portrait of himself, which was 
known all over the world. The Chairman’s portraits 
also were splendid in colour, and excellent portraits 
also. He could not help agreeing with Mr. Car¬ 
michael Thomas when he said that Mr. Day had only 
to look at the beautiful lady in enamel in front of him 
to see that enamel was a magnincent material for 
portrait painting, although it was a slow process, and 
required enormous patience. He congratulated the 
Chairman very much indeed upon the magnificent 
collection he had been able to lend for exhibition; 
and he also thanked the Society for the opportunity 
they had given him of bringing such an important 
question forward, and for the admirable way in which 
the slides had been shown. 
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DETERIORATION OF PAINT. 

In connection ‘with the subject of Mr. A. S. 
Jennings’s paper on “ Recent Improvements in 
Decorators’ Materials,” read before the Royal 
Society of Arts on March 25th (see ante, p. 509), 
the following letter on the deleterious influences of 
hot and moist climates on paint is reprinted from 
The Colonial Office Journal for April. 

“We have experienced great trouble with paint 
on the Gold Coast. In many cases paint, both 
sent out ready mixed, and also that mixed locally, 
has turned black in a few weeks. During the last 
eighteen months some sage green paint, used at 
Kumasi, turned black, being covered with a black 
mould. Several other bungalows at Tarkwa, 
Sekondi, and Accra, were painted, with similar 
results. The exterior paintwork suffers more than 
the internal, and the walls of rooms which are 
more exposed to the wind suffer most. 

“ An addition was made to Sekondi Hospital 
recently, and the interior of one of the wards 
painted some light colour. A curious growth was 
observed, not exactly a growth of a sooty character, 
but more like small black stalks or fibres project¬ 
ing at right angles to the surface of the wood. 
The wood came from England (pitch pine). I did 
not .send home a sample of this as I could not 
make certain when all * the constituents of the paint 
were received in the Colony. 

“ At Accra, this black growth is not noticed to 
the same extent as at the out-stations, probably due 
to the fact that Accra is very much drier. My 
bungalow was painted in 1904, and is still in fair 
condition. In some cases the black growth can be 
washed off, but leaves the paint underneath dis¬ 
coloured, and it soon reappears. Torbay paints do 
not appear to be affected so badly. In Sierra Leone, 
I did not notice the same defect in the paint, and 
though some of it did not stand well it was 
much better than the paint on the Gold Coast. 
Paintwork is, at present, so unsatisfactory, that I 
think a combined enquiry, or investigation, car¬ 
ried out in all the West African Colonies, and 
possibly some others, might produce some useful 
result.” 

The editor of The Colonial Office Journal adds: 
“Speaking generally, the paints used should be 
zinc oxide, as lead oxidises quickly.” 


TRADE WITH SWITZERLAND. 

In his report on the trade of Switzerland, just 
issued (Cd. 3727-44), Mr. Vice-Consul Milligan again 
directs attention to the great discrepancy between 
the value of the exports of Swiss goods to the United 
Kingdom and that of British exports to Switzerland. 
The United Kingdom has long been the principal 


purchaser of Swiss manufactures. She purchaser 
more of Swiss silk and leather goods, chocolate, 
and condensed milk, than any other country, British 
purchases in these four branches alone amounting to- 
upwards of 4,000,000. But British ^.^exports of 
manufactures to Switzerland only amount to 13 per 
cent, of the whole. While Switzerland sent us her 
manufactures to the value of ^7,057,000, we were 
only able to sell her our finished goods to the amount 
of 2,552,000, thus showing a difference of^^4,505,000 
in favour of Swiss industry in the trade relations be¬ 
tween the two countries. In Mr. Milligan’s opinion,^ 
British commercial travelleis might with advantage 
direct greater attention to the Swiss market than is 
the case at present. There are many classes of goods^ 
such as finished leather goods, leather gloves, cutlery, 
gold and silver ware, woven carpets, porcelain and 
china goods, wooNen, linen, and other ready made 
goods, forged iron goods, copper and brass goods, 
superior pottery, and note-paper and envelopes in 
boxes, in which a large trade could be done by 
British wholesale merchants and traders. But in 
order to effect that it would be necessary to arrange 
for stocks to be kept in the country. As a rule, 
Swiss retailers, and even wholesale dealer',, do not 
care to place large orders a long time ahead, but 
prefer to buy as required from an agent or repre¬ 
sentative who keeps a store, and who can supply 
them with w-hat they require by return. Switzerland 
is a small country, but despite an increased tariff, 
and its own manufacturing capacity, it was able to 
purchase, in iqo6, finished goods, exclusive of cotton 
goods, to the, value of 17,000,000, and of this the 
United Kingdom supplied only to the value of 
863,500. 


LIBRARIES IN INDIA. 

A suggestive return has just been prepared in the 
Home Department of the Government of India show¬ 
ing the statistics and other information relating 
to the principal libraries in the various presiden¬ 
cies and provinces of India. It appears that the 
highest numbers are found in Bengal (i 30 )» 
Madras (86), Bombay (61), and Eastern Bengal 
and Assam (55). The grand totals about 
419. The locality, number of volumes, annual 
expenditure on books, specialty, to whom the 
library is open, and existence or absence of a cata¬ 
logue, are all points regarding which information is 
given in tabular form. It would be interesting if some 
attempt were made to enlarge the return in future 
years, and explain what is the approximate attendance, 
what classes of readers frequent the libraries, and 
what benefits would appear to be fairly traceable 
to such educational adjuncts. The numbers are 
of course rather insignificant compared with Western 
countries, but the published list may suggest and 
bring about the extension of so desirable a movement. 
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HOME INDUSTRIES. 

Lottery Tickets in Cotton Bales ,—A circular has 
been addressed by the Hong Kong Chamber of Com¬ 
merce to various other Chambers in Great Britain 
and dsewhere directing attention to a remarkable 
proposal of the Japan Cotton Spinners* Association, 
namely, that Japanese cotton yam should be made 
attractive by inserting lottery tickets in the bales, 
and so appealing to the gambling instincts of the 
Chinese buyers. The Hong Kong Chamber pro¬ 
poses diplomatic action, and the Chinese authorities 
threaten a prosecution of the merchants who buy 
the yam. Whatever is possible will no doubt be 
done to 'checkmate the objectionable piocedure 
recommended by the Japanese Cotton Spinners’ 
Association. The large trade in yam done by India 
with China might be endangered if this lottery system 
was allowed to go on unchecked, and it is said that 
Lancashire trade has already been affected by it. The 
Government may be relied upon to take all possible 
steps when the Chambers of Commerce have satisfied 
it that the matter is really one of serious moment. 
In another direction Japanese traders are reminding 
our own that they have to reckon with the rivalry not 
only of ingenious but of rather unscrupulous com¬ 
petitors. Japanese piracy of British trade marks 
has become very frequent. The British Ambassador 
in China is said to have suggested to his Government 
that British manufacturers should start entirely new 
trade marks.” It is difficult to believe that this 
recommendation has really been made, although the 
statement comes from the Shanghai correspondent of 
the Time 9 , and still more difficult to suppose that it 
would commend itself to the Government. 

The GUzed Brick Trade ,—A powerful combina¬ 
tion in this trade has been formed, and it is understood 
that a new uniform price list will be issued to cus¬ 
tomers. The Manchester Guardian has authority for 
stating that a material advance in the low prices 
prevailing is contemplated, and that the combination 
embraces the whole trade. About j^i,ooo is to be 
put down by the signatories as earnest money, and 
by the end of the year probably 15,000 will have 
been deposited as security for the due maintenance of 
prices. The unremunerative state of the trade has 
been shown plainly by the annual report of the Leeds 
Fireclay Company, Limited, as well as by the financial 
results of smaller concerns. Makers of glazed bricks 
consider themselves to have been the worst sufferers 
from the depression in the building trade. 

Zt^ht Flax Fabrics,^A remarkable feature of the 
recent linen trade boom was the demand for light 
flax fabrics, such as lawns and sheers. The demand 
was so great that it became nfleessaiy for buyers 
not only to pay fancy prices, but to use pressure to 
obtain deliveries. Spinning mills found it difficult to 
keep pace^th the demand for the fine leas necessary 


for making these goods, and in many factories a 
large section of looms might have been seen idle for 
days at a time waiting for yams. As a necessary 
consequence of this state of things many manu¬ 
facturers placed their orders for fine yams so far 
ahead that spinners became oversold as far as they 
would go. So with shippers with regard to orders 
for cloth, more especially American dry goods 
importers. Then came the American financial panic. 
Manufacturers had long lists of unexecuted orders on 
their books which began to be cancelled on the score 
of late delivery, followed by requests for postponement 
of shipments indefinitely, or wholesale reductions in 
contract prices, and not a few importers took 
advantage of the panic to cancel all their commit¬ 
ments in linen lawns. The effect is seen in tumbling 
prices. Within the last few weeks they have fallen 
from 25 to 30 per cent, below the rates ruling last 
October, and many small lots are changing hands at 
an average loss to the seller of 17s. to 25s. per piece 
of 80 yards. 

The Port of London Scheme ,—The text of the 
Port of London Bill has now been issued, and 
perhaps the most obvious criticism is that it ignores 
the great Thames wharves. These wharves are a 
very important feature of the Port of London, and 
are essential to the great transhipment trade. It is 
to be hoped that competition will not be engendered 
between them and the docks owned by the Port 
Authority, which might well affect the revenue of 
that Authority. One noticeable feature of the Bill 
is the considerable authority reserved to the Board of 
Trade. It will not only have two representatives on 
the new London authority, it will have power to make 
orders authorising the Port Authority to purchase 
land compulsorily, without resort to Parlinment, to 
impose charges in respect of new works, and to vary 
the qualifications of voters. It will also appoint the 
fimt chairman, and determine the amount of his 
salary, and the auditor of the accounts of the Port 
Authority. Should it be satisfied at any time that a 
deficiency is probable, it will have power to require 
the Port Authority to levy additioral dues up to the 
statutory maximum. And as it will not be possible 
to flame a register in time for the first election, the 
Board will, after consulting ” persons and bodies with 
experience in connection with the port,” appoint the 
members in place of those who would otherwise have 
b^ elected had there been a register. The elections 
of elected members are to be held ” at such times and 
in such manner and in accordance with such regula¬ 
tions as the Board of Trade may by order direct.” 

The Shipbuilding Industry ,—” Lloyd’s Register ” 
for the past quarter gives striking proof of the de» 
pression in the shipbuilding industry. Excluding 
war ships, there were 415 vessels, of 847.501 tons 
gi'oss, under construction in the United Kingdom, on 
March 31st, as compar^ with 585 vessels of 



April Z7t X9 o8. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


583 


1,306,087 tons a year ago. The tonnage now under 
construction is 101,000 less than that which was in 
hand at the end of December, and 459,000 less than 
that building thirteen months ago. Not since Sep¬ 
tember, 1884, has there been an equal decrease in the 
shipbuilding industry during a year. In September, 
1884, the decrease was slightly larger, namely, 
469,000 tons as compared with the corresponding 
period of 1883. All the shipbuilding districts, with 
the exception of Barrow, which has an increase of 
6,240 tons on Uie stocks, have very pinch ]es9 'work 
than they had a year ago. Ihe Belfast figures are 
down by nearly 48,000, Glasgow by 105,000, Greenock 
Hartlepool by 21,000, Middlesborough 
a9d Stockton by 37,000, Newcastle by 68,00, and 
Sunderland by no less than 128,000 tons. 

Coal and Shipping *—Whatever may be the effect 
upon the coal output of legislation on the lines of the 
Miners* Eight Hours Bill the extent to which the ship¬ 
ping trade depends upon the coal producer is very 
great. Coal may be said to be the staple export for 
tramp steamers, and the number of such steamers far 
exceeds the number of regular liners. Tbe Board of 
Trade figures show that last year 66,000,000 tons o^ 
coal was carried to foreign ports from this country. 
Taking the average cargo at 3,000 tons, this would 
represent 220,000 cargoes. Eighteen and a half 
million tons of coal was bought in this country as 
banker coal for steamers, and probably as much 
again abroad at the various coaling stations. It will 
be seen from these figures how largely the carriage of 
coal assists the shipowner, and how natural his fear 
that a Miners* Eight Hours Act may increase the 
cost of production sufficiently to affect the export 
trade in coal, more especially, of course, the nearer 
ports supplied by other steamers. 

Iron and Steel —Thq trade in iron and steel in 
the north-west of England is going from bad to worse. 
The foreign demand has fallen off, and home re¬ 
quirements are greatly reduced by the condition of 
the shipbuilding trade. There must be a further re¬ 
striction of output in the absence of inducement 
to accumulate stocks. Prices are falling, warrant iron 
being now quoted at 6is. 6d. net cash sellers. Ship¬ 
ments show a marked falling off this year from west 
coast ports. The total exports have reached 130,662 
tons, against 241,895 tons for the corresponding 
period of last year, a decrease of 111,233 tons. Steel 
makers are not able to make a profit under present 
conditions, and it may be expected that at an early 
date some of the works will close altogether. The 
latest American reports are uniformly doll, and stocks 
are said to be accumulating at many furnace plants. 
The Continental reports, loo, point to general slack¬ 
ening of demand. There are rumours, also, of a big 
strike in the. West of Scotland amongst the iron 
moulders. 


CORRESPONDENCE 

TONAL METHOD OF NOTATION. 

I gather from the review of my book (see ante 
p. 386) that my description has not made it clear that 
the accidentals are represented by notes other th|n 
those shown on the “indicator;** the distinctive 
marks the reviewer refers to are to show whether the 
accidental note to which it is placed is the degree 
below sharpened or the one above flattened. In this 
respect I maintain that this arrangement makes this 
notation more suitable for modern music. 

In referring to three distinct “striking distances’* 
I presume 4 hat he attributes this to the extra length 
of two of the red upper notes, but as theie is only 
I inch difference in length I think he would find that 
in actual experience (from which I can speak as I 
have had a piano fitted with this keyboard) that there 
, are practically only two striking distances. 

P. CxAWFOED Barlow. 

April 2, 1908. 

TECHNICAL EDUCATION IN AMERICA. 

I should like to be permitted to make a few 
remarks upon the paper read by Sir William H. 
Preece, onTechnical Education in America,*’ on 
the 10th inst., as circumstances prevented me from 
taking part in the discussion. 

In this old country of ours we seem content to 
muddle along, in old grooves, without co-ordination 
or design, but 1 trust and believe that the new Im¬ 
perial College of Science and Technology, at South 
Kensington, Birmingham University, and other kin¬ 
dred institutions will, in time, equal, if they do not 
surpass, any similar university colleges in America or 
Germany. 

The author of the paper and Mr. Charles Moberly 
Bell gave various reasons which explain the difference 
in tbe methods of technical education in America and 
those at home, with which I entirely agree ; but there 
is one point upon which a difference of opinion may 
be permissible, and that is the question of how far 
American progress is due to climate. I lay stress 
upon this point because, if it were so, it would 
obviously place other countries at an enormous dis¬ 
advantage in competition with America, which would 
be insurmountable. 

It seems to me doubtful whether climate has 
much to do with the question. A very high 
authority on technical education, at any rate. Dr. 
Samuel B. Christy, does not hold this view. He 
observes:—“ It has often been claimed that the 
American temperament is due to our peculiar climatic 
conditions. As a matter of fact, nearly all the 
climates of the globe characterise out country, and, in 
order to disprove this theory, one has only to cross 
the narrow line that bounds our country either to the 
North or to the South to find a relief fiom the 
strenuosity of ihe American temperament. Tbe 
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Atnerican temperament is due» not to climatic condi¬ 
tions, but to a mental attitude towards life.” 

It seems most natural that men who have made 
theif fortunes through education in science, should 
devote a large part of their wealth to promote tech¬ 
nical education; and the result is shown in the 
liberal endowment in the past of schools, colleges, 
and universities in America, of which the Carnegie 
Institute is, no doubt, one of the latest atd most 
notable examples. But it must not be overlooked 
that private liberality, for the endowment of tech¬ 
nical education, is becoming more common in 
England, as witness the benefactions of the.Guilds 
of the City of London, and to take as an instance 
my own profession. Miners, and metallurgists owe 
a great deal to public, spirited men, like Sir Julius 
Wemher and the late Mr. Alfred Beit, who ^hgve 
given very large sums to further this object. • These 
are, however, merely a drop in the ocean to whatj 
is required in England. 

Papers like that presented by Sir William Preece, 
should turn the thoughts of thinking men to the 
requirements and present defects of our national 
educational system, which I trust will be stamped 
hereafter with the impress of that individuality which 
forms such a prominent—nay essential—feature of the 
American type. I sincerely hope that it will be 
moulded in the best manner possible to satisfy our 
insular and Imperial necessities; to fit our people 
for the world struggle; by which alone we can hope 
to maintain our commercial and political ^position 
amongst doubtless friendly, but none the less formid¬ 
able, rival nations. 

A. G. Charleton. 

353, Mansion Houso Chambers, 

II, Queen Victoria Street, London, E.C. 

April X4tb, 1908. 

May I venture to say a word or two arising put of 
the able paper read by Sir William H. Preece on the 
above subject, and the discussion which followed after. 

It will be ob\ious to many of your readers that 
however much may be spent on technical education, 
in this coSntry especially, for attaining higher effici¬ 
ency and skill in mechanical industries and kindred 
trades, this alone will not help to remove the tariff 
barriers of protected countries, or relieve the burdens 
inflicted on British manufacturers by free imports. 
This is why so many captains of industry do not 
exert greater efforts or show more enthusiasm 
in the cause of technical education, or the creation 
of more industries. What is the good when they 
are completely shut out of America, Germany, 
France, and other tariff-protected countries. As the 
population increases year by year so in proportion 
will the multitude of the unemployed grow larger 
and larger, unless some reasonable and practical 
measure is ,adopted to decrease the nolschtef. This is 
a serious problem for our statesmen to grapple with. 
Only in one statesman do we see a mind impressed 


with jthe seriousness pf this business,, and this is 
exemplified in the recent Patent Act. 

One of .the speakers in the discussion stated:— 
” For years American manufacturers had been living 
upon the Old Country as far as skilled labour was 
concerned,. 70 per cent^ of the skilled labour being 
imported.” 

This remark recalled to my mind a proceeding in 
connection with our firm, who sent a large and ex¬ 
pensive exhibit of patent specialities and other repre¬ 
sentative goods to the Chicago Exhibition of 1893. 

The only benefit that we appear to have derived 
from this exhibit was a diploma and medal, and with 
the announcement from the officials of this award wp 
also received a communication at the same time,, 
asking us to send on names and addresses of the 
skilled workmen who had been employed upon our 
display. This was sent in due course, and the work¬ 
men received an illuminated card as a diploma of 
honourable mention i-for the part they took in the 
production and perfection x>f our exhibit. 

This well-advised step is indicative of the way in 
which our American business men utilise every 
favourable opportunity for cieating a good feeling for 
themselves amongst skilled workmen of this country. 
Without doubt this feeling has created a tendency 
for skilled labour to seek America when lack of work 
in the Mother Country compels them to do sb. 

1 would like to have said a few words upon the. 
system'of apprenticeship which is believed by many 
manufacturers a very much better systemi than any 
practical knowledge that can be had through a Tech-, 
nical College course. A keener supervision and over¬ 
sight are kept on the lad in the workshops because he 
is expected in the course of time to leave a profit for 
his employers. 

Isaac Smith, M.Inst.E., 

Governor-Director of Sydney Smith and Sons 
(Nottingham), Ltd. 

Basford Brass Works, Nottingham, 

April f4tb, 1908. 


GENERAL NOTES. 

Piece Goods at Delhi.— A leading London bank, 
having large Indian connections, has issued a circular 
relating to the state of the cotton piece goods market 
at Delhi, in which the bank says it has never seen 
such accumulations of stocks as are in Delhi now. 
The facilities granted have encouraged over-trading, 
and the bank has noticed that one or two firms, 
with practically no capital, have received goods to 
the value of a lakh of rupees. To make matters 
worse, out station buyers, who usually come in 
before this, have not yet made an appearance. Aa 
far as the bank can see, it is impossible that the 
existing stocks can be taken up this season, a large 
surplus will have to be carried over, and with the 
apparent fall of prices at Manchester, the outlook ia 
described as ”,very serious.” 
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NOTICES. 


NEXT WEEK. 

Tuesday, April 28, 8 p.m. (Applied Art 
Section.) Miss Isemonger, Lace as a 
Modern Industry.** 

Wednesday, April 29, 8 p.m. (Ordinary 
Meeting.) Alfred Stead, Consul-General 
for Roumania, Modern Roumania.** 

Thursday, April 30, 4.30 p.m. (Indian 
Section.) Lord Lamington, G.C.M.G., 
G.C.I.E., late Governor of Bombay, ** Remi¬ 
niscences of Indian Life.** 

Further details of the Society’s meetings will 
be found at the end of this number. 


PROCEEDINGS OF THE SOCIETY. 


COLONIAL SECTION. 

Tuesday afternoon, April 7 ; The Right 
Hon. Alfred Lyttelton, K.C., M.P., in 
the chair. 

The Chairman said that a quarter of a 
century ago he had the privilege of hearing Pro¬ 
fessor Seeley’s series of lectures which were after¬ 
wards embodied in an epoch-making book, **The 
Expansion of England.** No such remarkable 
book had been published until two or three years 
ago, when Mr. Bichard Jebb’s “ Studies in Colonial 
Nationalism** was given to the world. Both books 
were published by men who looked at the world with 
their own eyes, and who ottered what they thought 
in an original and fearless spirit. It was as the 
author of the latter book, and many other papers 
read by those who were interested in Colonial matters, 
that he introduced Mr. Jebb, feeling sure that the 
paper would be valuable in every sense of the word. 

The paper read was— 


THE IMPERIAL PROBLEM OF ASIATIC 
IMMIGRATION. 

By Richard Jeuh. 

Recent events in Canada and South Africa 
have brought into prominence the Imperial 
problem of Asiatic immigration. The problem 
arises in two distinct forms, identical in origin 
but different in political character. The first is a 
question of internal relations, and the second 
a question of external relations. The internal 
difficulty occurs when His Majesty’s Asiatic 
subjects are denied the liberty of unrestricted 
entry into a self-governing country of the 
Empire, or when, having been admitted thereto, 
they are subjected to special disabilities. This 
condition of affairs raises the whole question of 
what is meant by Imperial citizenship, a status 
popularly supposed to connote ‘‘equality** 
in a comprehensive sense. The external diffi¬ 
culty arises when the subjects of a friendly, or 
even of an allied Asiatic power are subjected 
to similar disabilities, thus seeming to imperil 
the continuance of friendly relations. It is 
quite impossible to deal adequately with every 
aspect, or even with any principal aspect, of 
this vast problem, within the limits of an occa¬ 
sion like the present. I will attempt, however, 
to indicate in the briefest manner how the 
problem has grown up, and what modifications 
of our traditional conceptions seem to be 
required in order that a harmonious solution 
may be promoted. 

Causes of Divergence. 

The divergences of opinion and of policy 
which have divided the Empire on this 
question may be traced, I think, to the 
presence in different combinations of two 
main factors, which have operated every¬ 
where, in either a positive or a negative form. 
These two factors may be described as 
(a) Indigenous nationalism ; by which I 
mean either a conscious intention, or at least 
an instinctive endeavour, on the part of the 
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Government and people occupying a territory, 
to bu|ld up an indigenous nation of the Euro¬ 
pean and democratic type. 

{h) Direct experience of Asiatic immigra* 
tion, or at least of coloured labour, upon a 
considerable scale. 

Indigenous nationalism is an influence 
which, in the history of the self-governing 
Dominions, has tended to become the pre¬ 
dominant political force from the time when a 
generation born in the country, or permanently 
settled there, has acquired full political 
control. Historically, therefore, the early 
nineties, when the grant of responsible 
government to Western Australia (1890) and 
Natal (1893) completed the roll of self- 
governing Colonies, are found to mark a 
transition in the political evolution of the 
question. 

I.— Before 1890.—The Three Zones. 

Taking, first, the half-century before this 
transitional point, during which the problem 
first began to develop, the Empire may, I 
think, be divided into the following three 
zones of opinion and policy:— 

1. The Pacific Zone, embracing countries 
bordering the Pacific Ocean, namely, the 
Eastern Australian Colonies, New Zealand, 
British Columbia, and (incidentally to my 
subject) the Pacific States of the American 
Union. Here indigenous nationalism, com¬ 
bined with direct experience, resulted in a 
demand for stringent restriction of Asiatic im¬ 
migration, if not complete prohibition. 

2. The Indian Zone, embracing countries 
bordering the Indian Ocean, and including 
especially the Crown Colonies of Western 
Australia and Natal, Here direct experi¬ 
ence, not being combined with indigenous 
nationalism, resulted in the sanctioning of 
Asiatic immigration, unrestricted although 
regulated. 

3. The Atlantic Zone, embracing countries 
bordering the North Atlantic, namely, the 
United Kingdom, Eastern Canada, and (inci¬ 
dentally) the New England States. Here 
indigenous nationalism, not being conditioned 
by direct experience of Asiatic immigration, 
resulted in hostility to the idea of restriction, 
and a desire to restrain that tendency else¬ 
where. 

You will notice that the above geographi¬ 
cal division has a maritime instead of a 
territorial basis. Th6 natural impulse, in 
ecmsideriqg the Asiatic problem at any given 
%tage of its development, is to ask. What was 


the sentiment or policy of Canada, Australasia, 
and South Africa at this time ? But investiga¬ 
tion reveals that up to the latter part of the 
nineteenth century there was no complete con¬ 
sensus of opinion and policy even in Australia, 
while as regards South Africa and Canada it 
would be risky to affirm that there is an abso¬ 
lute consensus even now. In each of these 
three continental groups of States, at least one 
State la found, in the early period, to have 
pursued a policy inconsistent with that of its 
neighbours. The medium of sympathy appears 
to have been the ocean rather than the land; 
States which are vis-d-vis in maritime position 
responding to each other’s motions, their backs 
turned upon their rightful, territorial partners. 
The great stretches of unpeopled territory 
severing the eastern from the western commu¬ 
nities in both Canada and Australia, and the 
mountain ranges shutting off Natal from the 
inland Republics, seem to have repelled instead 
of transmitting the waves of national sympathy. 
But, as everyone admits nowadays, it is Impe¬ 
rially desirable that these continental federa¬ 
tions. actual or potential, should each be 
welded into a homogeneous unit. It is satis¬ 
factory, therefore, to find in the period subse¬ 
quent to the early nineties, the maritime zones 
beginning to dissolve into the more natural, 
territorial unities ; and on the part of these 
unities a growing tendency towards agreement 
in opinion and policy, not only internally as 
regards their component provinces, but also 
externally, in their Imperial association. 

The Appendix. 

Space forbids an attempt to trace in detail 
the growth of the opinion and policy which I 
have ascribed to the three zones respectively. 
But as an aid to those who may wish to check 
my generalisations or go more thoroughly into 
the history of the subject, I have had prepared 
and appended a condensed summary of the 
Colonial laws, past and present, relating to 
Asiatic immigration, and of British and Ameri¬ 
can treaties with China and Japan. In addition 
there is a population Table intended to show 
the relative proportion of Asiatics to Europeans 
in the various Colonies at successive periods, 
and to distinguish the different classes of 
Asiatics. But two reasons must be mentioned 
for using this Table with caution. To begin 
with, owing to the defective organisation of the 
Empire, it is impossible to prepare an accurate 
statistical statement of this kind, the bases of 
the returns being different in almost every part. 
Secondly, the social effect of the Asiatic ele- 
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ment upon the life of a country is not indicated 
by the proportion of Asiatics to Europeans 
taken over the whole area. In practice the 
Asiatics, and especially the Chinese, are apt 
to congregate together. The districts thus 
affected feel the influence severely, and become 
sensitive spots in the national organisation, 
indirectly affecting the social health of the 
remoter parts and of the body politic as a 
whole. Ihus, for example, though the per¬ 
centage for the Dominion of Canada may be 
trifling, the density in the neighbourhood of 
the Pacific coast may seriously affect the 
welfare of the nation. 

The Pacific Zone. 

In the Pacific Zone the restriction move¬ 
ment began in the late fifties, when the 
discovery of gold in Victoria and New South 
Wales induced an influx of Chinamen to the 
country which steam had now brought within 
easy reach. The first (1855) law passed by 
Victoria, remained the type of all the subse¬ 
quent Colonial legislation up to 1897—the year 
of a Colonial Conference —and this type still 
survives in the statute-books of Canada and 
New Zealand. Its constant features are 
that it IS discriminatory in character- 
specifying Chinese—and effects restriction 
by limiting the number of Chinese immi¬ 
grants in proportion to the tonnage of the 
ship bringing them and by imposing a land¬ 
ing charge of 10 or more. In the sixties and 
seventies there was a relaxation of the restric¬ 
tion policy, amounting generally to total 
cessation. But the eighties witnessed a 
strong revival, and since then there has been 
no sign of reaction. The climax came in 
1888, when the arrival at Melbourne and 
Sydney of vessels bringing unusually large 
parties of Chinese immigrants led to such an 
outburst of popular feeling that the Govern¬ 
ment of Victoria felt obliged to strain the law, 
while at Sydney the Premier, Sir Henry 
Parkes, deliberately violated it rather than 
allow even the authorised number of immi¬ 
grants to land. Subsequently a Conference 
was held at Sydney, as a result of which all 
the Australian colonies and New Zealand 
enacted stringent laws of a fairly uniform 
character. 

British Columbia, meanwhile, had been doing 
her best to emulate the policy of her antipodean 
sisters. But as a province of the Dominion 
her power (see App.) to legislate about immi¬ 
gration was subordinate to that of the federal 
Parliament, /.e*, to the opinion and policy of 


the Atlantic Zone, and her attempt (1884) to 
exclude Chinese w^as vetoed at Ottawa. She 
then reverted to the much less defensible 
policy of trying to deter Asiatic immigrants— 
as the Transvaal Republic did in the similar 
situation arising from its Conventions with 
Great Britain—by imposing special disabili¬ 
ties upon those already resident in the 
country. Chinese had been forbidden to 
acquire Crown lands, and they were now ’ 
further penalised by a poll-tax and by a 
differential charge—as in Queensland—for a 
miner’s certificate. By way of discouraging 
this movement the federal Parliament then 
(1885) passed a mild restrictive law on the 
Australian model, with which British Columbia 
had to be satisfied during the remainder of the 
period. In the meantime the immigration of 
Chinese labourers was totally ‘"suspended” by 
the United States, which had persuaded China 
to admit the propriety in certain circumstances, 
to be judged by the American authorities, of 
this extreme step being taken. Tt is worth 
noting that in the eighties, as at the present 
time, the British States in the Pacific Zone 
were asking why the British Empire should 
not obtain by treaty with the Oriental Powers 
the same recognition as the United States of 
the right to restrict or “suspend,” if not to 
prohibit, immigration. 

The motive of this policy has now to be 
stated. In the Pacific Zone coloured immi¬ 
gration of any kind, but Asiatic immigration 
in particular, is held to be incompatible with 
the intention of building up an indigenous 
democracy of the British type. 

The ultimate and decisive ground of objec¬ 
tion, invariably recognised as such in the 
reasoned statements of Pacific representa¬ 
tives, is either that the w'hite and coloured 
races are unable to fuse, or, if there is a 
fusion, that they produce a racial and social 
type inferior to the Anglo-Saxon. The only 
considerable and persistent exception to this 
belief seems to be furnished by the case of 
the warrior Maories in New Zealand, where 
the limited fusion already accomplished has 
not, as in South Africa, come to be visited with 
marked social disapproval. But as regards the 
immigrant coloured races, the mature belief 
of the Pacific Zone is that none of them can 
offer a blend which would not deteriorate the 
European race. 

If, however, there .is to be no fusion, the 
ultimate result of coloured immigration, con¬ 
sisting as it does of low-grade labourers, can 
only be to create a “helot” class, for w’hich 
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no place can be found in a pure democracy. 
Since in the Pacific Zone Nature has imposed 
no inherent obstacle to the development of a 
pure democracy, the opinion is that it would 
be criminal folly to create deliberately a diffi¬ 
culty like that of the American negro problem. 

Accepting the foregoing argument, the 
case against allowing coloured immigration 
upon a large scale seems to be unanswer¬ 
able, except by denying the right of in¬ 
digenous nationalism, which no one ventures 
to do nowadays. It is sometimes urged, 
however, that moderate immigration of 
coloured labourers or house servants may 
be desirable in .the early days of virgin 
territory ear-marked for British democracy, 
in order to mitigate the domestic discom¬ 
fort of the wealthier settlers, or to accelerate 
the development of material resources, and 
thus to expand the economic opportunity for 
European settlement. But in the Pacific Zone 
this line of reasoning, formerly not infrequent, 
finds only a constantly diminishing support. 
It is, in reality, an attempt to reconcile two 
conflicting ideals, viz., the rapid acquisition of 
material wealth, or the avoidance of domestic 
drudgery, and the building up of a pure 
democracy. In practice, one of these ideals 
must be sacrificed to the other. The creation 
of a helot” class cannot be justified by 
pleading that it would only be a small one. If 
coloured labour in any district becomes a per¬ 
manent institution - as it necessarily has 
throughout South Africa—the effect always is to 
stigmatise the work in which it is employed. 
It thus destroys the foundation of a democratic 
industrial system, which is incompatible with 
the habit of regarding manual or domestic 
labour as undignified. 

If, on the other hand, coloured labour is in¬ 
troduced with the intention of dismissing it later 
on, the immediate effect is—as I think the expe¬ 
rience of British Columbia has shown—to deter 
the immigration of the white labour which is re¬ 
quired to replace it. The employer bases 
his plea for the temporary expedient on the 
ground that white labour is not forthcoming, 
that it is not reliable, or is extravagantly 
dear. But what is the inducement, in British 
Columbia, for example, to European immigra¬ 
tion of the working class, except the abnor¬ 
mally high rate of Wages, and the supposed 
opportunity to jump at any chance of better¬ 
ment which may present itself? Jf, with this 
inducement, there is no a^dequate inflow of 
white labour, there is hardly likely to be more 
when the competition of Asiatics either 


destroys, or seems likely to destroy, the attrac¬ 
tions of the new land The employers* desire 
to have labour “on tap,** like water or elec¬ 
tricity, may be natural enough, but cannot be 
satisfied through an Asiatic conduit, without 
aggravating the very difficulty which that ex¬ 
pedient was intended to overcome. The con¬ 
clusion is, from the standpoint of indigenous 
nationalism either that development must be 
allowed to proceed at a slower pace, and 
with greater domestic hardship, or else that 
some system must be organised for supply¬ 
ing the labour needs of the newer territories 
from the Imperial reservoir of white workers, 
who must be trained to the task. 

So far the argument of the Pacific Zone has 
applied against coloured immigation gener¬ 
ally. But the objections are amplified against 
Asiatic immigration owing to certain charac¬ 
teristics w'hich are common to the Chinese, 
Japanese, and people of India, although most 
pronounced in the case of the two former. 
Unlike the savages, more or less primitive, of 
the South Sea Islands or the North American 
and Australian continents, these Asiatic races 
are heirs of a highly-developed civilisation 
alien in all its characteristics from our own. 
Socially the result is that the Asiatics are not 
easier, but more difficult than the primitive 
races to assimilate—if assimilation were desir¬ 
able—and when present in large congrega¬ 
tions, as in San Francisco, they are apt to set 
up their own community complete with social, 
economic, and even judicial machinery, a kind 
of imperium in imperio threatening the supre 
macy of the State. Economically, again, the 
ancient civilisation of the Asiatics has endowed 
its children with aptitudes far above the sphere 
of unskilled labour, for which purpose alone 
the British coloniser ever feels an actual 
need of their assistance. Their marvellous 
skill in all the arts of trade, and their in¬ 
genuity in various branches of handicraft, 
notably woodworking, enables th(*m, with their 
lower standard of living, to oust the white 
settler from his monopoly of these important 
economic opportunities. 

Such, then, is the opinion and policy of the 
Pacific Zone, which seems to be becoming 
more decided and determined as time goes on. 
Subject to an essential modification, it has 
already captured the Indian Zone, and bids 
fair to convert the Atlantic Zone before long. 
But, before passing on, let me enter a protest 
against the still popular fallacy that the P^ifle 
attitude is dictated merely by the selfish 
insistence of well-organised and rapacious 
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Labour. Two circumstances tell decisively 
against this view. One is that responsible 
local representatives, not dependent upon 
labour suffrages, invariably argue for restric¬ 
tion or exclusion on the higher social and 
political grounds in relation to which the labour 
question is subsidiary, although essential. In 
support of this statement I must be content 
with referring you to the 1888 Blue-book 
(C, 5448) or to the report of the Canadian 
Royal*Commission in 1902 (Dominion Sessional 
Paper, No. 54, of 1902). The second evidence is 
the modern adherence to the restriction move¬ 
ment of nearly all Australasians and an in¬ 
creasing number of Canadians, who are not 
*‘in politics,*’ and whose material interests in 
many cases are opposed to the extravagant 
demands of Labour. Their insight contrasts 
favourably, I think, with that perverse body of 
opinion, to be found in all countries, which 
instinctively opposes some policy of enormous 
national importance lest the immediate ad¬ 
vantage should accrue to persons not thought 
to deserve the benefit. 

One further point. No one here will desire 
to excuse or condone the iniquity of the mob 
violence to which the Japanese were subjected 
a few months ago in Vancouver. But lest 
abstinence from such excesses should be 
thought to signify an apathetic attitude, let 
me remind you of the language used in 1888 
by that respected statesman. Sir Henry 
Parkes, whose every instinct w^as against 
lawlessness and tyranny. Defending his 
refusal to let the Chinese land, he said, in the 
local Parliament:—** If in doing that we have 
infringed any law, I say that this House is 
bound in honour to indemnify us, because, in 
infringing the law, we have obeyed the higher 
law of conserving society. . . . Neither for 
Her Majesty’s ships of w^ar, nor for Her 
Majesty’s representative on the spot, nor for 
the Secretary of State for the Colonies, do we 
intend to turn aside from our purpose, which 
is to terminate the landing of Chinese on 
these shores for ever, except under the restric¬ 
tions imposed by the Bill, which will amount, 
and which are intended to amount, to practical 
prohibition.” The tone of defiance, uncalled 
for by the action or inaction of the Imperial 
authorities, must be attributed, of course, to 
the excitement of the moment. But this 
statesman, who was knighted for his services 
to the Empire, was giving utterance to a 
national resolve which, if occasion ever arose, 
would, on referendum, be quietly confirmed 
throughout the Pacific Zone. The enthusiasm 


of the invitation lately sent by the Common¬ 
wealth to the American Fleet springs from the 
consciousness that the Australian national 
policy no longer lacks a powerful sympathiser. 

The Indian Zone. 

In the Indian Zone, meanwhile, opinion and 
policy were developing under very different 
influences. Here the centres of interest are * 
the viS‘d~vts colonies of Natal and Western 
Australia, both of them in charge of a Colonial 
Office which, with so many coloured races 
committed to its care, could not be expected 
to be .guided in its policy by indigenous 
nationalism. Equal opportunity for all, and 
special protection for the weaker races was 
the unimaginative, but not unworthy, principle 
of Crown administration. 

When, in 1856, Natal was constituted a 
separate Colony, the Government at once in¬ 
augurated the system of importing Indian 
labourers, and encouraging them to settle in the 
country after two or three years of contract 
service. Thus early began a continuous pro¬ 
cess, of which the disastrous consequences are 
only now beginning to be appreciated fully. 
We can hardly, however, blame the Crown 
officials for having completely failed to antici¬ 
pate the rise of the indigenous nationalism 
which now impels South African Governments 
to safeguard jealously the white man's econo¬ 
mic opportunities. Throughout this period 
native-born South Africans of our race en¬ 
deavoured, as a rule, to suppress their instinct 
of indigenous nationalism lest, yielding to it, 
they might appear to side with the Boers 
against the British Crown and British ideals. 

Moreover, it must not be forgotten that the 
conception of an indigenous European nation in 
South Africa can never be so thoroughly de¬ 
mocratic as in countries, like those of the 
Pacific Zone, which are free from the complica¬ 
tion of a huge native population. In South 
Africa the horizontal colour line has always 
been, and seems likely to remain, a funda¬ 
mental fact. The Boers who, throughout this 
period, were w’orking for the national ideal of 
their own race, w^ere evolving a primitive type 
of .democracy superimposed upon a caste of 
coloured labour, which they excluded from 
political rights. Even from their standpoint, 
therefore, the importation of Asiatics was not 
fatally objectionable, if in effect it only 
supplemented the existing labour caste. In¬ 
deed, a generation ago, we find the Dutch 
farmers of the Cape Peninsula clamouring for 
Chinese labour. The resistance of South 
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African nationalism to Asiatic immigration 
only became vehement as the economic and 
social differences between the primitive native 
and the highly civilised Asiatic began to be 
realised through direct experience. 

Finally, at this time there was nothing like 
the existing native population available for 
labour in Natal. Most of the present popula¬ 
tion has come in under the security of British 
rule. The Zulus, who have never taken kindly 
to labour, were still engaged in congenial war¬ 
fare under the chieftains who were soon to 
give us so much anxiety. The planters on 
the humid coast lands were crying out for 
labour which could be depended upon to sow 
and reap when required, instead of being 
here to-day and gone to-morrow. All things 
considered, it was not likely that imme¬ 
diate relief from a pressing economic diffi¬ 
culty would be rejected on the ground that it 
might eventually prejudice the development of 
a South African nation. So the importation 
of Indian coolies began, subsidised out of 
public funds, regulated in the interests of the 
immigrants, but not otherwise restricted, and 
continued without serious check up to the grant 
of responsible government in 1893. 

Across the Indian Ocean, an Administration 
imbued with the same Imperial tradition was 
guiding the destinies of Western Australia. 
Far removed from the influence of Sydney and 
Melbourne, where the long struggle to termi¬ 
nate ** transportation had given conscious¬ 
ness to the instinct of indigenous nationalism, 
the pioneer settlers of Western Australia 
actually asked, in the fifties, that they might 
be blest with the convict labour which the 
Easterners had rejected. Deprived of this 
resource in 1868, their considerate rulers gave 
them a law (1874) to regulate the importation 
of coloured labour. In 1881,’* writes Mr. 
Gillies, the Premier of Victoria, *‘the Colonies 
again took alarm from the action of Western 
Australia, where ‘measures were being taken 
to import Chinese labourers (C. 5448, p. 25). 
In 1882, and again in 1884, Acts were in fact 
passed, providing for the registration and in¬ 
denture, but also the repatriation of African 
and Asiatic labourers thereafter imported— 
thus precisely antfripating the main features 
of a much - discussed ordinance of a more 
recent date. Mr. Gladstone's Government, 
it may be noted, assented these Acts, 
Although the second and more stringent was 
held up for some months. 

But the middle of the eighties the 
instinct of the native-bqrn began to exert an 


irresistible pressure on the Government of 
Western Australia ; mainly, perhaps, because 
the discovery of the Koolgardie goldfields 
was now beginning to attract an increasing 
inflow of Australian ** t'othersiders." In t886 
a Chinese restriction Act on the Eastern 
model was adopted. A representative of the 
Crown Administration attended the Sydney 
Conference of 1888, though he did not vote ; 
and in 1889 another Chinese Immigrants Act 
was enacted, exempting labourers brought in 
under contract. These Acts led up to the 
policy of the responsible Government, one of 
whose earliest measures was to exclude Chinese 
from among the labourers allowed to be 
imported under the Act of 1884. Hence¬ 
forth Western Australia belongs definitely to 
the Pacific Zone, of which the new Common¬ 
wealth (1900) presently assumed the leadership. 

The Atlantic Zone. 

In the Atlantic Zone opinion and policy 
were being governed by the fact that here 
there was no such thing as Asiatic immigra¬ 
tion, either spontaneous or induced. The 
question was, therefore, of indirect interest 
only. Without direct experience — that 
frequent enemy of cherished theory—British 
sentiment .instinctively opposes the principle 
of restriction, which seems to conflict alike 
with the religious conception of brotherhood, 
the democratic conception of equality, and 
the Imperial conception of uniform citizen¬ 
ship. Under these influences the tendency 
was, unfortunately, to impute ignoble motives 
to the Pacific policy, losing sight of the larger 
issue in a haze of prejudice against the 
extreme protectionism of the labour unions. 

This instinctive dislike of the restriction 
movement was reinforced by special consider¬ 
ations in both England and Eastern Canada. 
As the trustees of so vast an Asiatic population 
English governments naturally clung to the 
idea of Imperial equality. Assenting with the 
reluctance of conscious helplessness to the 
restrictive laws of the Pacific Zone, they 
exerted their moral influence to urge, not 
merely the claims of Imperial citizenship, but 
also the diplomatic principle that ** exceptional 
legfslation calculated to exclude from any part 
of Her Majesty’s dominions the subjects of a 
State at peace with Her Majesty is highly 
objectionable.” (March 1877. Dispatch to 
Governor Cairns, Queensland.) Twenty years 
lateir# as w^e shall see, this principle was to 
find at the Colonial Office a powerful but 
enlightened advocate. 
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^ In Canada likewise there were special con¬ 
siderations which I can only enumerate briefly. 
First, there was the insistent need of labour to 
fertilise the Montreal investments in British 
Columbia, and the precedent of importing 
Chinese which had been afforded by the 
Canadian Pacific Railway in the course of its 
construction. Second, the feeling that in such 
matters the example of the United States pre¬ 
sumptively is bad, the Americans having ** sus¬ 
pended ** the immigration of Chinese labourers. 
Third, the reluctance of a Federation to be 
** bossed’* by a single, remote, and junior 
Province. Hence the Dominion Government, 
ruled by the Eastern provinces, entered and 
pursued the path of Chinese restriction with 
manifest reluctance, enacting only the mini¬ 
mum required to keep British Columbia from 
violent agitation. In the period under review 
no advance was made on the original Chinese 
Immigration Acts of 1885 and 1886. 

II.-— After 1890. 

We now come to the modern period in the 
development of this Imperial problem. Like 
Western Australia, the Colony of Natal, after 
receiving responsible government, begins to 
betray the impulse of indigenous nationalism. 
Almost her first Act forbade the subsidising of 
Indian labour importation—implying that this 
system was no longer regarded as a public 
benefit. In 1895, an attempt was made to 
enact that Indian coolies should be repatriated 
on the expiry of their indentures, but the Im¬ 
perial Government intervened. As an alterna¬ 
tive, therefore, to repatriation, the coolies were 
made liable to an annual payment of 
which has come to be regarded as a license 
entitling them to reside. In the previous 
year an Act had been passed disqualifying for 
the franchise Asiatics as such, save those 
already on the register. But the corres¬ 
pondence anent these measures stimu¬ 
lated the Natal Government to try whether 
their object might not be attained con¬ 
sistently with the Imperial objection to 
legislation of a ** special ” character. Exam¬ 
ples of ingenious experiment in “general” 
legislation were the Franchise Law of 1896, 
disqualifying all persons coming from coun¬ 
tries not possessing elective institutions ; and 
a law refusing trading licences to those who 
did not keep their books in English. But of 
much wider importance was the celebrafed 
Immigration Restriction Law of 1897, which 
was soon to make the “ Natal Act ” a house¬ 
hold word throughout the self - governing 


Colonies. True to the “general” principle, 
this Act included in the “ prohibited immi¬ 
grant ” category, “any person who, when 
asked to do so by an officer, shall fail to write 
out and sign, in the characters of any language 
of Europe, an application to the Colonial Sec¬ 
retary in the form set out in the Schedule.” 
This law was intended to restrict the immi¬ 
gration of free Indians, not under contract to 
labour, many of whom were already traders. 

The Colonial Conference, 1897. 

The Colonial Conference of 1897, held soon 
after the Natal Act had reached Downing- 
street, is a most important event in the history 
of our subject, because it occasioned the first 
effort to systematise the practice of the Empire. 
Its significance appears to have been entirely 
overlooked by those who complain that the 
Colonies have not shown a sufficient sense of 
Imperial responsibility, and who suggest the 
holding of a Conference to explain the matter 
to them. In my judgment the failure to 
appreciate the real inwardness of the question, 
and to modify opinion or policy in accordance 
therewith, has been much more marked on the 
part of the Government of India, and of the 
complainants alluded to, than on the part of 
the majority of the self-governing Colonies. 
The truth seems to be that the whole question 
was thoroughly thrashed out in 1897, that 
an important movement towards uniformity 
ensued, and that the subject was not reopened 
at the Colonial Conferences of 1902 and 1907, 
simply because no one had any fresh proposal 
to offer. Though the 1897 report has never 
been issued, the published summary is enough 
to show that Mr. Chambeilain was thoroughly 
in sympathy with the Colonial point of view, 
and was anxious only that “general” laws 
should be preferred to “ special ” or discrimi¬ 
natory legislation, as the me ins of restricting 
Asiatic immigration. Ho, therefore, com¬ 
mended the principle of the new Natal Act. 

Results of 1897 Conference. 

Australasia .—In the southern half of 
the Pacific the Natal Act soon was 

adopted by several of the colonies, in¬ 
cluding New Zealand. When the Common¬ 
wealth arrived it proceeded to frame a 
similar measure for all Australia, Presently 
the form of the education test was modified 
and the discretion of the immigration officer 
was enlarged, so as to make the Act serve 
the purpose of prohibition rather than restric¬ 
tion. Australian sentiment was, however, too 
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English not to feel some antipathy to the plan 
of excluding* people by means of a subterfuge, 
instead'of specifying them outright as pro¬ 
hibited immigrants, and so the Act was a 
distinct concession to the Empire. New 
Zealand, indeed, seems inclined to relapse to 
the former method of special’* legislation, 
having quite recently grafted a formidable 
‘‘ education test ” — involving ability to read 
English — not on her general Immigration 
Restriction law, but on her original anti- 
Chinese Act of 1881. This Bill has, I believe, 
yet to receive the Royal assent. It may here 
be noted, as another new departure, that Sir 
Joseph Ward has lately proposed to subject 
the industry of market gardening, which is 
largely in the hands of Chinese, to the com¬ 
petition of prison labour. 

South Africa .—In South Africa, one 
of the last laws enacted by the Orange 
Free State—which had in 1890 practically 
prohibited the settlement of Asiatics—was 
a measure (1899) embodying the principle 
of the Natal Act. Cape Colony followed 
suit in 1902, and Southern Rhodesia in 
1903. After the war, immigration into the 
new Colonies was controlled by the Governor 
under the Peace Preservation Ordinance, 
which was administered in harmony with 
the principle of the Natal Act. A novel 
characteristic of this Crown administration was 
that it soon caught the spirit of indigenous 
nationalism. Witness its policy for meeting 
the labour shortage on the goldfields. Baflfied, 
as Natal had been, in the attempt to obtain 
Indian labour subject to repatriation—the 
Government of India requiring that registra¬ 
tion should be abolished—it preferred to 
see the wages of a huge industry lost to 
the Empire rather than imperil the future of 
the South African nation by allowing another 
swarm of Asiatics to spread over the land. 
The South African opposition to the Chinese— 
so far as it was non-factitious—arose partly 
from a fear, soon justified, that it would be 
impossible to prevent “leakage” from the 
compounds, and partly from a doubt, illumi¬ 
nated by recent references to Madagascar, 
whether even in those “booming” days there 
was not a sufficient supply of native labour for 
all immediate requirements. To meet the 
risk of leakage, Cape Colony then passed a 
law prohibiting the entry of Chinese, other 
than British subjects, and ordering a negistra- 
tion of those already resident. 

The motion of registration brings me to the 
recent crisii in the agitation of the Transvaal 


Indians. It needs but little reflection, and still 
less experience, to understand that a State 
which has frontiers must register the resident 
Asiatics if it intends effectively to exclude the 
influx from a neighbouring territory where 
Asiatics are numerous. The whole history of 
the subject shows the Asiatic to be an adept 
at personation. In the early days Victoria was 
driven to registration by circumstances 
similar to those of the Iransvaal, and in 
America the long Canadian frontier has been 
a constant source of difficulty to the United 
States in enforcing their restrictive policy. One 
obvious lesson is that it is highly desirable for 
contiguous States to have a uniform immigra¬ 
tion policy. But even assuming Federation in 
South Africa it is doubtful, to say the least, 
whether the other Provinces would allow the 
mass of Natal Indians, male and female (see 
population table), to spread themselves over 
the whole sub - continent. Unfortunately 
Natal, having based her economic develop¬ 
ment on Indian labour for fifty years, has 
found It dilfiicult to change her ways. Under 
stress of the labour shortage after the war, 
she reverted to the plan of subsidising the 
importation of contract labourers from India, 
reluctantly allowing them to settle in the 
country afterwards, the Indian Government 
ftill being unwilling to sanction terms of 
repatriation except on prohibitive conditions. 
The result is that in Natal the Indian popu¬ 
lation now greatly exceeds the European, 
which has begun to decline to an alarming 
extent. Last year she gave the Transvaal 
permission, previously withheld, to recruit 
natives for the Rand, thus increasing her own 
dependence upon imported Indians for carry¬ 
ing on her plantations, farms, collieries, and 
public works. In the name of South Africa, 
Mr. Smuts has publicly called upon her to 
desist (January 27th). In response, perhaps, 
her Government appear (Reuter, March 27th) 
to have announced their intention of legisla¬ 
ting to place a time-limit on Indian immigra¬ 
tion and Indian trading licences, giving 
cobpensation for the loss of the latter. But, 
considering the fiqancial stringency which all 
the South African governments are experi¬ 
encing, and also the unsolved difficulty of the 
labour shortage, the likelihood of this policy 
being carried out seems somewhat remote. 
Meanwhile the passage of a Natal Act in the 
Transvaal last year has made the principle of 
this measure common to all South Africa. 

CMada .—Unlike Australia,. New Zea¬ 
land, and the South African Colonies, the 
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great Dominion in the Atlantic Zone was 
not prepared to adopt the Natal Act, 
which would have represented a general 
extension to all Asiatic races of the restrictive 
policy hitherto applied to the Chinese 
only. A definite decision was called for in 
1898, when British Columbia passed a 
law prohibiting the employment of Japanese 
and Chinese on certain works. In connection 
with the federal disallowance of this Bill, Mr. 
Chamberlain urged (July 20, 1898) upon the 
Canadian Government ** the importance, if 
there is any real prospect of a large influx of 
Japanese labourers into Canada, of dealing 
with it by legislation of the Dominion Parlia¬ 
ment on the lines of the accompanying Natal 
Act, which is likely to be generally adopted in 
Australia.’* (Sessional Paper 54 of 1902, 
p. 398). 

Instead of legislating, however, the Domi¬ 
nion Government appointed a Royal Com¬ 
mission to investigate the situation in British 
Columbia. The Commission found that after 
a period of diminished immigration the 
Chinese had again begun to arrive in large 
numbers, and that the Japanese — more 
dangerous competitors because more versatile 
—had also entered upon the scene, no less 
than 10,000 having arrived in the twelve 
months beginning July ist, 1899. A most 
interesting account is given in this report 
not only of conditions in the United States, 
but also of the elaborate emigration system, 
fully controlled by the Government, which 
exists in Japan. The origin of the influx 
was said to be that an outbreak of bubonic 
plague at Honolulu, followed by quarantine, 
had caused the Japanese emigrants destined 
for that port to be diverted to the American 
coast. 

The Commission recommended drastic re¬ 
striction of both Chinese and Japanese immi¬ 
gration. In the case of the Japanese there 
appears to be a difficulty in effecting restric¬ 
tion by confining certain material privileges 
to British subjects, because the Japanese 
seem able to take out certificates of naturalis¬ 
ation, if permitted, without renouncing their 
allegiance to Japan. You may have noticed 
the recent report of comments passed by 
Judge Grant in British Columbia. But this is 
a digression. The Japanese Government, 
anticipating the tendency of the Commission, 
forestalled the demand for restrictive legis¬ 
lation by issuing instructions (August 2nd, 
1900) to the Governors of Prefectures that they 
were to prohibit for the time being the emigra¬ 


tion of Japanese labourers to Canada. At 
once the immigration practically ceased, and 
the Commission concluded that “nothing 
further is needed to settle this most difficult 
question upon a firm basis than some assur¬ 
ance that the action already taken by the 
Government of Japan will not be revoked.” 

Whether or not the Canadian Government 
succeeded in obtaining any real assurance» 
they contented themselves with raising the 
existing landing tax on Chinese immigrants to 
;^20, and afterwards to ;^ioo, which for the 
time being had the effect of stopping Chinese 
immigration. But when the resident Chinese 
found themselves able to demand monopoly 
wages, arrangements were soon made by 
Chinese organisations for the Canadian em¬ 
ployers, in effect, to pay the increase in the 
landing tax. The present position seems to 
be that Chinese immigration is again reviving. 

The ANCiLO-jAPANESE Treaiy. 

One reason for the reluctance of the Cana¬ 
dian Government to legislate against the 
Japanese was that they were now contemplating 
adhesion to the Anglo-Japanese Commercial 
Teaty of 1894, with a view to developing trade 
with the Orient. This treaty guarantees reci¬ 
procally “full liberty to enter, travel, and 
reside,” and the self-governing Colonies were 
expressly excluded from its scope. Our 
Government offered, however, to negotiate a 
special immigration clause for any colony 
which might desire to adhere. But Canada, 
apprehending apparently that the bargain 
might have to be paid for in commercial dis¬ 
advantage, preferred to accept the treaty as 
it stood, and adopted it (1906) by an Act 
of Parliament, which has lately proved effective 
in placing ultra vires the renewed attempt 
of British Columbia to enforce a Natal Act of 
her own. 

The only Colony which adhered to the Treaty, 
subject to an immigration clause, was Queens¬ 
land, particulars of whose arrangement, re¬ 
sembling that of the United States, will be 
found in the Appendix. In this instance, the 
concession does not seem to have involved any 
sacrifice of commercial privilege. Moreover, 
Japan gave a definite assurance (Tokio, March 
16, 1^7) that she would be prepared to 
admit any of the scheduled Colonies or 
Possessions to the advantages of the Treaty 
on the same terms as Queensland. But the 
Commonwealth, which has taken over Queens¬ 
land’s external obligations and controls immi¬ 
gration, has failed in an attempt to acquire 
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the same privileges. (Question in Senate, 
Nov. 13th, 1907.) Mr. Deakin, however, ac¬ 
cording to a Press interview, does not set a 
high value upon the most-favoured-nation 
privileges, and so far Canadian experience 
hardly seems to justify the idea that a 
big trade may soon be worked up with 
Japan. A more important point is that there 
has been some dispute as to the scope of the 
safeguarding clause, Japan contending that 
Queensland ought to admit a sufficient num¬ 
ber of Japanese to keep up their former num¬ 
bers. It appears, also, that many of the alleged 
non-labouring Japanese coming to Queensland 
with proper passports turned out, as in the 
United States, to be labourers after all. Study¬ 
ing the correspondence in connection with Aus¬ 
tralia, I find it impossible to retain the theory 
that all Japan wants is a formal recognition of 
her national equality. While nominally con¬ 
ceding our right to control immigration—which 
is indisputable in international law—and deny¬ 
ing that she desires to force her subjects 
upon the Dominions, Japan, nevertheless, 
makes claims which if admitted would nullify 
the system of restriction. Besides the in¬ 
stance above mentioned, she took exception 
to the Australian education test,” on the 
ground that by specifying a language of 
Europe it stigmatised the language of Japan. 
The Dominions had gone out of their way to 
substitute the test of languagefor that of race. 
Yet an attempt is made to drive them from the 
ground to which they had courteously receded in 
the belief that it would not be challenged. Aus¬ 
tralia, thus pressed, has eliminated the speci¬ 
fication of a particular language, leaving the 
matter to the discretion of the officer. On the 
British side an offer has, I think, been made 
to settle the question on a basis of absolute 
reciprocity, Japan applying to British labourers 
precisely the same restrictions or prohibitions 
which the Dominions apply to hers. If this 
offer has been rejected, evidently the motive 
is something more than a natural desire for 
national equality. The privilege of emigration 
to the Dominions is of great pecuniary value 
to the labourers themselves, to the Japanese 
shipping companies, to the emigration com¬ 
panies, in which prominent citizens are said 
to be interested, and to the Government 
which draws revenue from the earnings of 
emigrants never allowed to repudiate their 
allegiance. In the Queensland correspondence 
(1900) the Japanese autfiorities mention the 
distressed;} state ” of the emigration com- 
pani|9 as a reason for objecting tp the Queens¬ 


land restrictions; and in the Commonwealth 
correspondence (1901) they describe the Im¬ 
migration Act as a “severe blow” to the 
Japanese shipping companies. From this 
standpoint, no doubt emigration to Korea is 
no substitute for emigration to Australia or 
British Columbia. 

The Canadian Treaty with Japan had not 
long been arranged before the influx of 
Japanese began to revive on an alarming 
scale, leading to the outbreak of mob violence 
in Vancouver last year. The matter has been 
investigated by the Deputy Minister for I.abour, 
Mr. Mackenzie King, who has explained 
it in an instructive report. It seems that a 
fierce struggle had been going on in the 
Hawaian Islands—long a favourite outlet for 
the Japanese—between the Planters* Associa¬ 
tion, which wished to reduce wages by 
multiplying labourers, and the Japanese 
unions which wished to raise wages by 
restricting the numbers. When the Japanese 
leaders began to ship their surplus countrymen 
over to San Francisco, the planters formed an 
alliance with the Pacific Coast exclusion 
leagues, which they are said to have sub¬ 
sidised, and together they succeeded in 
getting the Washington Government to 
prevent the migration of Japanese labourers 
from the Islands to the mainland. Check¬ 
mated in this direction, the Japanese 
leaders then diverted the stream to British 
Columbian ports. But this did not account 
for the whole of the influx. It has come to 
light that a Japanese trust had been cleverly 
organised in Vancouver for supplying Cana¬ 
dian corporations with Japanese labourers, in 
collusion with the emigration companies of 
Japan, and had already obtained one or two 
important contracts. Hence the special mis¬ 
sion of a Canadian Minister to Tokio, where 
he succeeded in obtaining the written assur¬ 
ance quoted in the Appendix. It has, how¬ 
ever, been stated at Ottawa that the Japanese 
Government further undertakes not to let emi¬ 
grants go to Canada except under contracts 
approved by the Dominion Government. Ten 
years ago Queensland made a similar arrange¬ 
ment with Japan but it did not work without 
considerable friction. 

By way of checking the indirect Japanese 
immigration, the Canadian Government then 
issued a ” general” regulation forbidding the 
admission of any immigrant not coming direct 
frotn ^his own country. But almost the first ap¬ 
plication of this rule was to a large party of 
British Indians, transhipped at Hong-kong. Ip 
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hopes of adjusting this new branch of the diffi¬ 
culty by Imperial co-operation, the Canadian 
Government have sent Mr. Mackenzie King 
to confer with our Government, and I am sure 
we all wish him every success in his mission. 
In an official communication lately published 
(March 28th) Canada explains that her purpose 
is to provide for the control of immigration 
by reciprocal action between the country of 
citizenship and the country of destination.** 

In brief, the impression I have derived from 
watching recent developments, is that Ottawa 
has now come round to the standpoint of the 
Pacific Zone, not driven by British Columbia, 
but induced by the gradual conversion of 
Eastern opinion through fuller understanding 
of the facts. But had this conversion taken 
place ten years ago, the Dominion might then, 
by adopting the Natal Act, have averted all 
the recent complications, as they have been 
averted in Australia. 

Conclusions.—-Imperial Citizenship. 

Returning now to the propositions with 
which this paper started, the nature of 
Imperial citizenship must be deduced from the 
purpose for which the Empire is thought to 
exist. That purpose, I submit, is the pro¬ 
motion and protection of Nation-States. By 
Nation-States 1 do not mean States founded 
upon some petty tribal distinction or acci¬ 
dental boundary, but States founded on the 
principle that combination into one national 
body is necessary and advantageous to small 
kindred communities which occupy contiguous 
or adjacent territories. This theory of the 
Empire seems to be supported by the follow¬ 
ing evidence :— 

(i.) The modern Constitution of the Empire ; 
the Imperial Conference having affirmed by 
its own resolutions and proceedings that the 
Empire is not a political amalgamation but an 
association of separate, self-governing Nation- 
States, some of which are responsible for the 
government of Dependencies. 

(2.) The fiscal systems of the Empire, in¬ 
cluding our own, which testify that the 
separate national interests take precedence of 
the common Imperial interest. 

(3.) The recent acquiescence by our present 
Government in the restrictive policy of the 
Transvaal, indicating a conversion to the 
above Imperial theory of that body of English 
opinion which formerly was most hostile to it, 
at least m so far as the question of Asiatic 
immigration was involved. 

AsBumiog this theory of the Imperial pur¬ 


pose, it follows that Imperial citizenship cannot 
confer any rights inconsistent with it, the 
right of any citizen to settle in any State where 
his presence would be injurious to its national 
ci’/ilisation. Obviously the mere fact of the 
British flag does not alter the social or 
economic consequences of Asiatic immigra¬ 
tion, and, therefore, even the claim of resident 
Asiatics to equal treatment can only be ad¬ 
mitted when their numbers are so small that 
their influence is negligible. Studying the 
course of legislation you will find that British 
subjects have been exempted from restrictions 
only in cases where the main danger was con¬ 
fined to the influx of foreign Asiatics. In the 
Pacific Zone, the Asiatics are, or may become, 
a diminishing and negligible quantity, because 
their failure to bring their womenkind pre¬ 
cludes a natural increase, while the immigra¬ 
tion laws ought to prevent fresh arrivals. In 
South Africa, on tne other hand, the Indian 
female population is already so large that the 
prohibition of further immigration would not 
tend to any reduction of the exces.sive Indian 
element. Extensive repatriation, therefore, 
must precede the removal of their present dis¬ 
abilities. If this could be effected, without 
compulsion or other hardship, only by offering 
a lavish pecuniary inducement, may not the 
Imperial object be worth the sacrifice on the 
part of the United Kingdom, which was 
originally responsible for the mistaken policy 
of the last fifty years ? 

It has been suggested that by way of com¬ 
pensation for their exclusion from South Africa 
the Indians should have East Africa set apart 
for them. There is no objection to this pro¬ 
posal in ‘Imperial theory, unless the local 
natives have a case. The handful of white 
settlers already there are not an indigenous 
people, nor is it clear that they are likely to be 
the progenitors of such. In any case, the 
Imperial territories already reserved for our 
race in North America, Australasia, and else¬ 
where are large enough, in all conscience, 
without ear-marking any more. Perhaps, 
however, the Indians would not really value 
the opportunity to colonise a country for them¬ 
selves—pioneering on a ricc-diet scale of 
remuneration and profit. The Asiatics are 
not pioneers : throughout the ages they never 
occupied neighbouring Australia for them¬ 
selves. The attraction to them of the self- 
governing Dominions is the high scale of profit 
established by the predominance of the white 
settler; they seek to reap where ht has sown. 
Nevertheless, if the reservation of East Africa 
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for Indian settlement would assist, either 
morally or materially, the solution of this 
problem, by all means let us agree to it. 

To my mind a more practical recognition of 
their Imperial rights would be to satisfy 
their desire—expressed by the National Con¬ 
gress—for a fiscal system like that of the self- 
governing Dominions, devised to develop their 
own industries, and to make India a self- 
conscious economic unit. This would not only 
tend to diminish the economic need for emi¬ 
gration, but would show that the Imperial pur¬ 
pose of promoting and protecting Nation- 
States is not formulated for the exclusive 
benefit of the European race. 

Having thus brought India within the scope 
of the Imperial purpose, we might without 
hesitation instruct her Government to prevent 
emigration of the labouring and trading classes 
to the self-governing Dominions. According 
to the newspapers, the Governor-General of 
Canada has already urged this matter on the 
attention of the Viceroy. As for the requisite 
machinery, the law mentioned in the Appendix 
shows that in India paternal control is already 
exercised on a considerable scale, though not 
to the same extent as in Japan. 

Foreign Relations. 

It remains only to discuss the ultimate bear¬ 
ing of the position here developed upon the 
question of foreign relations. The first point 
to appreciate is that indigenous nationalism, 
or the development of national ideals, enjoys 
no divine right, but depends in the last resort 
upon* the power of self-defence. States not 
under the same flag are under no obligation 
to make sacrifices for each other*s national 
ideals. But the Nation-States allied under 
the British flag are morally, if not con¬ 
stitutionally, bound to support any one of 
their own number, or of their Dependencies, 
whose national interests are threatened by a 
foreign Power, without reference to the 
interests of that Power. From this standpoint 
it was not inconsistent—though it may have 
been unwise—for the Empire to demand more 
for the British Indians firom the Transvaal 
Republic than would be compatible, after 
annexation, with the national intention of 
British South Africa. 

To take another example, it is difficult to 
see how the Asiatic Powers ^an be expected 
to admit the right of the Ai^stralians to reserve 
from Asiatic settlement the vast northern 
territory which they have not succeeded in 
litopling themselves, and which is climatically 


more attractive to Asiatics. But the Common¬ 
wealth, realising the international weakness of 
its position, has now plainly resolved to pro¬ 
vide the necessary sanction of its white 
Australia policy by so developing its power of 
self-defence that its alliance would be valuable 
to other Powers actuated by a similar national 
ideal. 

Assuming the duty of the Empire to protect 
the Nation-States up to the limit of its capacity 
for resistance, is there any better way of 
restricting Asiatic immigration than that of 
the Natal Act ? This system has the merit 
not only of universal application, but also 
of elasticity. By varying the nature of the 
** education test,** and the amount of dis¬ 
cretion given to the officer, the Natal principle 
may be worked so as to restrict either 
prohibitively or in moderation. A study of 
the Appendix will provide illustrations of 
this elasticity. It is easy to insert clauses 
exempting the better class of students, 
travellers, &c. The objection to the Act 
that it is ‘‘ slim ** instead of straight¬ 
forward, appeals forcibly to many of us, but 
is an objection, after all, to the recognised 
methods of international diplomacy. If the 
peace of the world, or even international polite¬ 
ness, requires that in public we should “save 
the face ** of our friends, surely we can make 
this sacrifice of our simpler instincts. In 
order to attain Imperial uniformity on this 
basis, legislation of the Natal type would 
have to be enacted not only by Canada but 
also by the United Kingdom, where the 
principle of regulating alien immigration has, 
it may be noted, already been admitted to the 
Statute-book. 

If complete restriction can really be arranged 
by mutual consent, again so much the better. 
But prudence suggests, and the Canadian 
experience has shown, that even if restriction 
can be effected by consent, it is unwise for any 
nation to surrender its sovereign right of con¬ 
trolling immigration. The United States, 
for example, seek to arrange restriction by 
diplomatic methods; but, as the Appendix 
shows, they have never bartered away the 
sovereign right of enacting, and trying to 
enforce restrictive immigration laws. In 
theory, absolute reciprocity of treatment ought 
to satisfy both parties. But the difficulty is 
that in practice the Asiatic Powers do not 
desire to restrict European immigration— 
which mainly consists in money-spending 
travellers of the upper class. While the 
Anglo-Saxon countries do desire to restrict 
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Asiatic immigration, because it comes mainly 
from the lowest social level, takes money 
instead of giving it, and by its tendency to 
become permanent creates an insoluble social 
problem. 

But after all, it seems easy to exaggerate the 
probable antagonism of the Asiatic Powers. 
The principle of restriction is not unintelligible 
to them. Has not the “ Chinese wall passed 
into a proverb, and does not Japan, even now, 
exclude Chinese labourers and restrict the 
right of Europeans to hold land ? Surely, 
friendly commercial relations with the Anglo- 
Saxon peoples will not lightly be sacrificed to 
a sentimental, or even a material, grievance 
arising from the adoption by them of an 
Oriental principle. Looking ahead, I see no 
reason why the purpose of the Empire, as 
defined above, should not come to be fully 
expressed in Imperial organisation and Im¬ 
perial policy. 


APPENDIX. 

Prepared by P. E, Lkwin. 

Summary of Hritish and American Laws and 
Treaties affecting Asiatic Immigration^ together 
with a Population Table, 

New South Wales. 

1855 .—Responsible Government, 

1861.—One Chinese passenger allowed to every 
10 tons; owner or master liable to penalty of 
^\o for each Chinese in excess. Landing fee of 
jfio to be paid by each Chinese; penalty for non¬ 
payment to be paid by master or owner not exceeding 
;^20 in addition to fee; in addition, vessel may be 
seized. Chinese coming by land pay ;£’io. No certi¬ 
ficate of naturalisation shall be granted hereafter. 
Governor may remit penalties. [Repealed 1867.] 
1867.—Repeals whole of preceding. 

1881.—One Chinese allowed to every 100 tons: 
penalty on master for each Chinese in excess. 
Landing fee, ;^io; penalty on Chinese for 
non-payment, 10 in addition to fee ,* in default, one 
year’s imprisonment. Penalty on master for allowing 
Chinese to land without payment, ;^50 for each. 
Exempts Chinese who are British subjects. In 
default of payment of penalties by master, vessel 
may be sold. [Repealed 1888.1 

1888 —One Chinese allowed to every 300 tons ; 
penalty on master for each Chinese in excess, 
;f5oo. Landing fee, £100: penalty on Chinese for 
non-payment, £$o in addition to fee. Penalty on 
master for allowing Chinese to land without payment, 
£SOO in addition to sum payable. Chinese arriving 
by land pay £too. No Chinese shall engage in 


mining without express authority. No Chinese shall 
be naturalised. 

♦1898.—Defines a prohibited immigrant as one who 
** shall fail to write out in his own handwriting, in 
some European language, an application to the 
Colonial Secretary,” in a form set out from time to 
time. Unlawful entry punished by deportation, or 
imprisonment not exceeding six months. Master 
and owner liable to penalty of j£^ioo for landing 
prohibited immigrant: total penalties not to exceed 
;f5,ooo. Penalty for contravention of the Act, where 
no higher penalty, shall not exceed £$Oy or imprison¬ 
ment for not more than three months. 

Vrci’ORiA. 

1855 .—Responsible Government. 

1855.—Chinese immigrants shall pay landing fee 
of £ 10 each. The money received in landing fees to 
be placed in a special fund “ towards the relief, 
support and maintenance of any such immigrants.” 
Governor may make rules for management and good 
government of immigrants. Governor may impose 
an annual tax of 20s. on each immigrant for payment 
of officers carrying out Act. One passenger allowed 
to every 10 tons of tonnage of ship. Passengers to 
include master and crew. Owner, master or charterer 
carrying immigrants [Chinese] in excess liable to 
penalty of ;^io for each Chinese carried in excess. 
[Repealed 1859.] 

1857.—Chinese residents to pay a license fee of 
;fi, to be renewed bi-monthly, in addition to land¬ 
ing fee of ;fio. Chinese residing without license 
enable to sue. [Repealed 1859.] 

1859.—Chinese arriving by ship to pay £10; 
arriving by land £^. Residence license to be £^ 
per annum. One passenger allowed to every ten 
tons; penalty payable by owner or master on each 
Chinese carried in excess Penalty payable by 

master for allowing Chinese to land without payment 
to be £20 for each. Chinese without license unable 
to sue. Governor may remit penalties. Governor 
may order immigrants sentenced to imprisonment to 
labour on public works. [Sections 10-17 relating to 
residence license repealed 1862, rest repealed 1864.] 

1862. —Repeals residence license fee. [Repealed 
1864.] 

1863. —Repeals sections of 1859 Act relating to 
entrance fees and business license fees, for two years. 
[Repealed 1864.] 

1864. —Chinese arriving by ship pay landing fee of 
£10; arriving by land pay £^. One passenger 
allowed to every 10 tons; penalty on owner or 
master for each Chinese in excess, ^10. Master 
liable to penalty not exceeding j^20 in addition to 
landing fee on each Chinese allc wed to land without 
payment. Chinese so landing liable to penalty of 
£10 in addition to landing fee. Governor may remit 
penalties. Imprisoned Chinese may be put to labour 
on public works. [Repealed 1865. 

1865. —Governor may register, or reiu' ve from any 
district all or any Chinese immigrants. Repeals whole 
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Act of 1864. Master to present list of Chinese; 
penalty for not doing so not to exceed £200, 
[Sections 4-9, repealed 1888. Repealed 1890.] 

1881.—Chinese pay landing fee of £\o each ; 
penalty for landing without payment ;^io, and in 
default imprisonment for 12 months. One Chinese 
allowed to every 100 tons; owner or master liable 
to a penalty of j^ioo for each Chinese carried in 
excess. Chinese who are British subjects wholly 
exempt. Chinese names omitted from voters’ lists, 
unless British subjects. 

1888.—One Chinese allowed to every 500 tons; 
owner or master liable to penalty of £soo for 
each Chinese in excess. Chinese landing without 
permit subject master to penalty of not more than 
;fioo. Chinese landing to obtain written permit; 
penalty for not possessing this £$ to £20, and, in 
addition or substitution, deportation ; this section only 
operates during pleasuie of Governor in Council. Act 
does not apply to Chinese who are naturalised in 
Victoria. Vessel may be sold in default of payment 
of penalties by master or owner. No landing fee. 
[Repealed 1890.] 

1890.—Same. 

Queensland. 

1859.— Responsible Government, 

1867.—No Asiatic or African alien shall be entitled 
to be naturalised, unless he has resided with his wife 
in the colony for three years. 

1877.—One Chinese passenger to every 10 tons: 
penalty on master not exceeding £10 for each 
Chinese in excess. Landing fee, 10: penalty on 
master for non-payment, £20 for each Chinese and 
landing fee, and forfeiture of vessel. Chinese arriving 
by land pay jfio. Chinese departing, within three 
years, have money refunded under certain conditions. 
[Sections 3, 6 and 7, repealed 1884; Sections 4, 5, 8 
and II (amended), repealed 1884 and 1888 ] 

1877. —Sum payable by Asiatic or African alien for 
miner’s right £$, and for business license £ 10. 

1878. —No miner’s right issued to any Asiatic or 
African alien shall be available for any new goldfield. 

1884. —Repeals provisions relating to landing fee 
Act of 1877. One Chinese passenger allowed to 
every 50 tons; penalty of £30 for each Chinese in 
excess. Landing fee £30; penalty for non-payment 
£30. Chinese arriving by land pay £30. [Repealed 
1888.] 

1885. —Aboriginal natives of Australia, India, China, 
or South Sea Islands shall not vote as freeholders 
at Parliamentary elections. 

1888.—Repeals Acts of 1877 1884. Lxempts 

Chinese bom in Queensland. Governor may exempt 
by proclamation. One Chinese passenger allowed to 
every 500 tons; penalty of £300 for each Chinese in 
eacess; in default, imprisonment for 12 months. 
Penalty for unauthorised landing ^^50; in default, im¬ 
prisonment for six months. Ship may be sold In 
de&ttlt of^pm^ment of penalties. Crew to be mustered; 


penalty on master for absence of any Chinese j^SCO ; 
in default, imprisonment. 

1890.—Removes penalty of imprisonment of master 
in case of absence of Chinese member of crew. 

1892.—Asiatics or Africans shall not be employed 
on construction of railways under joint-stock company. 

1899.—Aborigines Protection, restricting employ¬ 
ment of natives by Asiatic or African aliens. 

2899.—Regulating pearl-shell fisheries, restrictions 
in favour of British subjects. 

Western Australia. 

1874.—“ Imported Labour Registry Act.” See 
Act of 1882. [Repealed 1882.] 

1882.—Natives of India, China, Africa, and of the 
islands in the Indian and Pacific oceans, and Malay 
Archipelago shall only be employed under contract; 
penalty on employer, £3, Labourer to be returned 
on expiration. Penalty on master of ship furnishing 
false list ;^ioo. Contract may be rescinded by mutual 
consent. 

1884.—Amends former Act and provides fresh 
penalties. Contract not to exceed 3 years, and to 
be entered upon previous to shipment. Magistrate 
to keep “Iinpoited Labour Registry Book; ” he 
may annul contract and fine emplo}cr guilty of fraud 
or force. Contract may be rescinded by mutual con¬ 
sent, or may be renewed. Penalty for employing 
labourer without contract, £3 to £20. Re-enacts main 
provRions of Act of 1882 and applies them to the 
same class of alien. Compulsory repatriation at em¬ 
ployer’s expense on expiry of contract. [Repealed 
1897.] 

1886.—One Chinese allowed to every 50 tons; 
penalty of 100 for each Chinese in excess. Land¬ 
ing fee, £10 for each Chinese; penalty not exceeding 
£30 for each in addition to fee; in default, vessel 
shall be forfeited. Chinese arriving by land pay /‘lo. 
Penalty on Chinese for non-payment not to exceed 
£20 in addition to fee ; in default, liable imprisonment 
for 12 months. Exempts British subjects. [Repealed 
1889.] 

1889.—Repeals Istst Act. Exempts certain persons, 
t\e. labourers brought into colony under contract. 
One Chinese allowed for every 500 tons; penalty 
^500 for each Chinese in excess. Chinese entering 
by land without permit liable to penalty of £3 to £20, 
and in addition or substitution to be deported. 
Abolishes poll-tax. 

' 1890.— Responsible Gervernment 

1893.—No labourer of Chinese race shall be im¬ 
ported under provision of Labour Registry Act of 
1884. Imposes a language test: immigrant has to 
write out a passage in the character of any European 
language in English selected from an English author. 
Master and owner of vessel landing prohibited immi¬ 
grant liable to penalty of ^too tO;^500. Act shall not 
affect “Imported Labour Registry Act of 1884.” 
or pearl fishers. 

1S97.—Repeals Act of 1884. Substantially same 
as that Act, save no labourer shall enter colony south 
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-of latitude 27 S, and only one labourer for every 
500 tons. Penalty for assisting unlawful entry, ;^ioo, 
or imprisonment not exceeding 12 months; master 
and owner of ship liable to penalty of ;^ioo for each 
labourer; vessel maybe sold in default. Only labourers 
under contract admitted. Definition of labourer as 
before. 

1904.—Factories Act containing special clauses 
relating to Chinese and other Asiatics. Clause 46 
enacts that no Asiatic shall be registered as owner or 
occupier of a factory unless he carried on business 
•before ist November, 1903, or shall be employed 
unless so engaged before that date. Clause 13 enacts 
that where occupier of factory is Chinese or Asiatic, 
or any person employed is Asiatic, annual fee shall 
be 5 instead of 55. in case of Europeans. 

South Australia. 

1856. — Responsible Oovemment, 

1857. -—One passenger to every 10 tons, not more 
than one-sixth to be Chinese ; penalty for each Chinese 
in excess, 10. Landing fee, ;^io. Penalty on master 
for permitting unauthorised landing, ^20 for each and 
fee. 

1881.—Does not applj to Northern Territory. Mas¬ 
ter to furnish list of Chinese ; penalty for each default, 
jf2O0. One Chinese allowed to every 10 tons. Pen¬ 
alty for each Chinese in excess, ;fio. Landing fee, 
Penalty on master for non-payment of landing 
fee not exceeding for each Chinese so landed and 
fee. Penalty on Chinese, and fee. Chinese 
coming by land pay 10. [Repealed 1888.] 

1888. —One Chinese to every 500 tons. Penalty of 
;f500 for each Chinese in exce.ss. Chinese entering 
by land without permit liable to penalty of to 
;f20, and in addition or substitution to deportation. 
Abolishes poll-tax on Chinese. Act to be in force 
till January i, 1890. 

1889. —Extends Act of 1888 to 1891. 

1890. —Extends Act of 1888 to 1892. 

1891. —Continues Act of 1888 in force. Not to 
apply to Chinese naturalised before October i, 1891. 

Tasmania. 

1856.— Responsible Government, 

1887.—One Chinese allowed to every 100 tons; 
penalty 10 for each Chinese in excess. Landing fee, 
£ 10; penalty for permitting landing without pa} ment, 
£20 for each and fee, and vessel shall be forfeited. 
Penalty on Chinese for not paying fee, ;^’ioand fee. 
Exempts British .subjects. 

* 1898.—Defines prohibited immigrant as person 
who shall fail to write out in his own handwriting 
in some European language, and sign an application 
form.** Penalty for unlawful entry, imprisonment 
for not more than six months, in addition, or substi¬ 
tution, deportation. Masters and owners liable to 
penalty of ico for each prohibited immigrant landed, 
•and in addition £2o for each over number of five; 
penalties not to exceed ;^5,ooo. Vessel may be sold 
4 n default. Contravening act or aiding to contravene; 


penalty j^SO, or imprisonment not exceeding 3 months 
till penalty be paid. 

Commonwealth of Australia. 

1900.—Constitution Act.”—Gives the Australian 
Parliament powerj» to make laws on immigration and 
emigration. [Part V., Sect. XXVII.] 

*1901.—Defines a prohibited immigrant as one 
“ who fails to write out at dictation a passage of fifty 
words in an European language, directed by the 
officer; ” also persons under contract to perform 
manual labour, and others. Unlawful entry punished 
by imprisonment, not more than six months, and in 
addition or substitution, deportation. Master and 
owner liable to penalty of ;fioo for each prohibited 
immigrant landed from ship : penalty for contra 
vention, where no higher penalty, 50; in default, 
imprisonment not exceeding three months. Persons, 
not British subjects, convicted of crimes of violence 
may be required to pass dictation test. 

*1905.—To be read with preceding Act. Makes 
education test as follows Any person who fails 
to pass the dictation test—that is to say, who, when 
an officer dictates to him not less than fifty words in 
any prescribed language, fails to w^rite <hem out in 
that language.** 

New Zealand. 

1852.1 868.— Responsible Government dei^eloped, 

1881.—One Chinese passenger allowed to cNcry 
to tons ; penalty on master of 10 for each m excess. 
Landing fee, ;fio; penalty on master for non-pay¬ 
ment, £20, and forfeiture of vessel. [Section 3, re¬ 
pealed 1888.] 

1888.—One Chinese passenger allowed to every 
100 tons; penalty on master for non-pa>ment of 
landing fee increased to £^o, 

1896.—One Chinese passenger allowed to every 
200 tons. Landing fee,100. 

♦1899. —Defines “prohibited immigrant*’ as one 
who fails to write out, in any European language, an 
application form. Prohibited immigrants, unlawfully 
landing, liable to a penalty of £100^ and to be de¬ 
ported ; master of ship liable to penalty of ^^looin 
respect of each prohibited immigrant landing. In 
default of paying penalties, vessel may be sold. Does 
not apply to Chinese—a special clause reseiv’ing 
former Acts. 

1907.—Amending Act of 1881. No Chinese shall 
land in New Zealand “ unless >uch Chinese is able to 
read a printed passage of not less than one hundred 
words of the English language selected at the dhere- 
tion of such collector or principal officer.’* [Reserved.] 

British Columbia. 

1871.— Entered Dominion of Canada, 

1878.—Imposes a license on Chinese to be taken 
out every three months on payment of los. Em¬ 
ployers of Chinese to furnish list: penalty for not 
furnishing lists, }ioo for each Chinese. Chinese not 
in possession of license, or person employing him, 
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liable to penalty of $100. Chinese without license 
may be set to labour on public works. [Disallowed 
1879.]' 

1884.—Chinese not allowed to buy Crown lands. 

1884.—Prohibits entry of Chinese under penalty 
of $50. Penalty on persons assisting to bring in 
Chinese, Saoo for each. [Disallowed 1885.] 

1884. —Imposes annual tax of $10 on Chinese for 
license: penalty not exceeding J40. Employer of 
Chinese to furnish list; penalty Sioo for each 
Chinese. Fee for miner’s right, $15 instead of $5. 
[Overruled by Canadian Act, 1885.] 

1898.—Forbids employment of Chinese and 
Japanese on certain works carried on under fran¬ 
chises granted by private Acts passed in 1898 or 
subsequently. Penalty on employer, not exceeding 
^25 nor less than $10 for each Chinese or Japanese. 
Offender liable to separate and successive penalties 
for each and every day. 

*1905.—Defines prohibited immigrant as one ‘^who 
when asked to do so, fails to write out at dictation, 
in the characters of some language of Europe, a passage 
of fifty words, in an European language directed by 
the officer.” On similar lines to other education test 
Acts. [Disallowed. Repealed 1905.] 

*1907.—** The Immigration into British Columbia 
of any person who shall fail to write out and sign, in 
the English language, or any language of Europe, an 
application to the effect of the form in schedule, as 
well as read in English or any language of Europe 
any test submitted to him, shall be lawful. 

[Ruled ultra vires,'] 

Dominion of Canada. 

1867.— “ British North America Act.**—Section 
95 enacts that the Legislature ot each Province may 
make laws in relation to agriculture and immigration 
into the Province, and the Dominion Parliament may 
make laws in relation to agriculture and immigration 
in all or any of the Provinces. Provincial Acts to 
have effect as long as and as far only as they are not 
repugnant to Acts of the Parliament of Canada. 

1885. —See next Act. [Repealed i886.] 

1886. —One Chinese immigrant allowed to every 
50 tons; owner liable to penalty of $50 for each 
excess. Chinese pay $50 for permit; certain classes 
exempted, such as tourists, merchants, students: 
penalty on Chinese for evading Act, imprisonment 
not more than 12 months, or fine not more than $500, 
or both. Penalty on master for allowing Chinese to 
land without permit, (500-(1,000 for each offence, 
in default, imprisonment not exceeding 12 months: 
vessel shall be seized. [Repealed 1900.] 

1887. —-Amending Act. [Repealed 1900.] 

1892.—Amending Act. [Repealed 1900.] 

1900.— Increases landing fee to (100 for each 
Chinese. [Repealed 1903.] 

1902. —Amending Act. [Repealed 1903.3 

1903. —Increases landing fee to (500. [Repealed 
1906.] 

1906.—^R^sed Statute. Landing fee, (500. 


1906.—Act adopting Anglo-Japanese Treaty of 
Commerce (1894). 

Cape of Good Hope. 

1872. —Responsible Government, 

*1902.—Defines a prohibited immigrant as one who 

shall be unable through deficient education to him¬ 
self write out and sign in the characters of an Euro> 
peaii language an application to the satisfaction of 
the Minister.” Penalty on master of ship too, and 
further penalty of j^20 for each prohibited immigrant 
in excess of five. 

1904.—Prohibits entry of Chinamen. Register of 
Chinese to be kept, and annual certificates issued. 
Chinese contravening Act, liable to fine not exceeding 
£100; or, in default, imprisonment not exceeding 
one year, or both; in addition, may be deported. 
Assisting contravention: penalty j^ioo, in default 
imprisonment not exceeding two years, or both. No 
certificates of naturalisation granted to Chinese. 
Chinese twice convicted of certain crimes to be 
deported. 

1906.—Amending Act. 

♦1906.—Defines prohibited immigrant as one who 
** shall be unable through deficient education to him¬ 
self write out and sign in the characters of any 
European language. See ,; ” and recognises Yiddish as 
European language. 

Orange River. 

1882.—Coloured persons on diggings register 
monthly on fee of one shilling. Term * * coloured 
person ** not defined. [This was defined in 1907 as 
“any male coloured person of African birth, or 
descent.*’] 

1890.—Prohibits settlement of Arabs, Chinamen,, 
coolies, or other Asiatic coloured people, without 
permission of President. Forbids them to hold fixed 
property, or become merchants and farmers. Penalty, 
not exceeding ^2$; in default, imprisonment not ex¬ 
ceeding three months: subsequent offence, fine and 
imprisonment doubled. Exempts Cape Malays. 

1893. —Prohibits coloured persons to live elsewhere 
than in fixed locations [with exceptions]. Defines 
coloured persons as “ men and women above 16 years 
of age of any native tribe in South Africa,” and also 
all coloured persons who, “in accordance with law or 
custom, are called coloured persons or are treated as 
such, of whatever race or nationality they may be.” 

♦1899.—Defines prohibited person as one who 
“ shall fail to make and sign a personally written 
application in any European language in the form 
prescribed in Schedule.” 

1900.— Annexed to British Empire, 

1904*-*Imposes annual tax of 20s. on coloured 
persons of male sex between ages 18*^60 [with excep¬ 
tions]. Defines coloured persons as Arabs, Chinese, 
and other Asiatics, “ and all other persons who are 
by law or custom in Souths Africa regarded as 
coloured.” Coloured persons unable to pay shall 
be set to work with white master at current wages 
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not longer than one year. Refusal to pay entails 
penalty not exceeding ^^5 ; in default, imprisonment 
with hard labour not exceeding 3 months. 

1906. —Applies more particularly to natives engaged 
outside colony to work in mines. 

1907. —Exempts distinguished coloured visitors to 
colony from disabilities. 

1907.— Responsible Government, 

Transvaal. 

1871.—Volksraad resolves that coloured persons 
may not congregate on ** erven” in towns. 

—London Convention provides that all 
J>ersons^ other than natives^ will ha7}e full liberty to 
reside^ and will not be subject to any taxes which are 
not imposed upon citizens of the South African 
Republic, 

1885.—Orders registration of persons belonging to 
any of the native races of Asia, including so-called 
coolies, Arabs, Malays, and Mohammedan subjects of 
Turkish Dominion, within 8 days of arrival, fee ; 
penalty, fine^^io to ^^loo; in default, imprisonment 
14 days to 6 months. Registration free to those 
already settled. Gives Government right to appoint 
streets, wards, and locations for coloured persons to 
live in, save those living with employers. Forbids 
ownership of fixed property. [Section C, Article 2. 
Repealed 1906.] 

1887. —Proclamation allowing ownership of fixed 
property to coloured persons in the appointed loca¬ 
tions. Reduces registration fee to 

1888. —Volksraad resolution refusing coolies per¬ 
mission to be out after 9 p.m. 

1888.—Volksraad resolution instructing Govern¬ 
ment to forbid Asiatics living in business places not 
in locations. 

1890.—Volksraad lesolution that coolies and Asia¬ 
tics shall be registered by the Landdrosts. 

1893.—Volksraad resolution that law of 1885 be 
strictly enforced; that Chinamen have special pass, 
fee, ; penalty, fine not exceeding ^^25 ; in default, 
imprisonment not exceeding one month; for second 
offence, banishment, [Repealed 1903.] 

1892.—Volksraad resolution that coolies, Chinese, 
or Asiatics, shall not trade in towns. 

1898. — Government notice that coolies reside within 
their locations and that baxaars may be established 
within locations. 

1900.— Annexed to British Empire, 

♦1902.—Under the Indemnity and Peace Preserva¬ 
tion Ordinance it is enacted that no person enter 
without permit [with exceptions.] [Repealed 1907.] 

1903. Government notice that exemptions may be 
made in favour of Asiatics of certain qualification 
living outside the locations. 

1906.—Enacts that Asiatics resident in colony, or 
entering, shall apply for registration; penalty fine not 
exceeding 100; in default, imprisonment not exceed¬ 
ing 3 months. Persons guilty of aiding and other 
ofiences liable to fine not exceeding ; in default, 


imprisonment not exceeding 2 years, or both. Gov¬ 
ernor in Council may prescribe form of permit. 

1906. — Responsible Government, 

1907. —Re-enacts preceding law. Government 
notice that Asiatics shall furnish impressions of 
thumbs, or of thumbs and fingers. 

♦1907.—Repeals Peace Preservation Ordinance. 
Defines prohibited immigrant as one who, when 
asked, whether within or outside this colony, by a 
duly authorised officer, shall be unable, through 
deficient education, to write out (from dictation, or 
otherwise) and sign in the characters of an European 
language, an application for permission to enter this 
colony, or such other document as such officer may 
require,” and accepts Yiddish as European language. 
Does not apply to Asiatics eligible for certificate of 
registration, nor descendants of aboriginal races of 
Africa, south of Equator. Penalty on prohibited 
immigrants, fine not exceeding £\QO ; in default, im¬ 
prisonment not exceeding six months, or both, and 
deportation. 

Natal. 

1856.—Ordinance empowering Lieut. - Governor to 
make regulations for introduction of coolies. [Re¬ 
pealed 1870.] 

1859.—License required for introduction of im- 
migrants from territories to eastward of Cape of Good 
Hope, not within India. Contract service not longer 
than three years. Protector of Immigrants to keep 
register. 

1859.—Immigrants from India introduced at ex¬ 
pense of Natal Government. Immigrants assigned 
for not more than three years, employers to pay three- 
fifths of passage money. On termination of contract 
immigrant shall enter into fresh contract for not more 
than two years, which may be redeemed on payment. 
After five years coolie may reside and hire his 
services in Natal. Ten yeai-s residence entitles to 
free passage to India ; grant of land in lieu of 
passage. 

1859.—Persons may introduce coolies at own 
expense. Proportion of females to be sent. 

1863, —Regulates payments. 

1864. —Financial arrangements. [Repealed 1871.] 

1864.—Loan for introduction of coolies. 

1864.—Extends terms of assignment to five years. 

1864. —Regulates payments. 

1865. —Amends Law 14, 1859. 

1867.—Regulates wages. 

1870. —Employers to pay passage of coolies and 
such proportion of females as may be assigned. j^3 
to be paid annually for each coolie. Five years 
contract, when coolies may reside and hire them¬ 
selves, or may re-indenture. Ten }ears residence 
entitles to free passage to India. Coolies may not 
depart without permission. [Repealed 1891.] 

1871. —Amends law of 1870. [Repealed 1874.] 

1872. —Exempts Indians from corporal punishment. 
[Repealed 189 r.] 
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1874.—Ueiines special powers of Protector of 
Immigrants, [Repealed 1891.] 

1874. -Creates Indian Immigration Trust Board, 
consisting of Protector and two other members. 

1875. --Confers powers of magistrate on Protector. 
[Repealed 1891.] 

1875.—Authorises raising of Indian Volunteer 
Regiment, of not more than 1,300 men. 

1878.—Financial. [Repealed r88i.] 

1878.—Amends law of 1870. [Repealed 1891.] 

1878.—Creates Board of Education for Indian 
children. 

1880. —Indian Immigration Trust Board, to consist 
of Protector and four other members. 

1881. —Repeals sections of laws. [Repealed 1891.] 

1882. —Extends Acts to outlying districts. [Re¬ 
pealed 1891.] • 

1883. —P>ancbise : persons subject to special laws 
and tribunals not entitled to vote without special 
exemption. 

1890. —Regulating sale of liquor to Indians. 

1891. —Re-enacts in 119 sections main provisions 
of law of 1870, with special provisions as to marriage, 
divorce, adultery, &c., of Indians. 

Responsible Government. 

1894.—General revenue shall not contribute to cost 
of Indian immigration. 

1894. —Persons of Asiatic race not qualified to 
vote, save those already on the register. [Repealed 
1896.] 

1895. —Contracts to contain clause that Indians 
either return to India or remain in Natal under new 
indentures at graduated wages. Indians returning at 
expiration of contract entitled to free passage. Indians 
not returning pay yearly license of;^3. 

1895. —Indian Immigration Trust Board to be 
elected by registered employers of Indians. 

*1896.—Disqualifies as electors persons belonging 
to countries not possessing elective institutions. 

1896. —Regulates sale of liquor to Indians. 

*1897.—Dealers’ licenses not to be issued to 

persons unable to keep books in English. Gives 
appointment of licensing officers to local councils 
from whom there shall be no appeal. 

*1897.— Defines “prohibited immigrant” as any 
person who “ when asked to do so by an officer shall 
fail to himself write out and sign, in the characters ot 
any language of Europe, an application to the Colonial 
Secretary in the form set out in Schedule.” Unlaw¬ 
ful entry punished by deportation or imprisonment 
not exceeding six months. Masters and owners of 
ships liable to penalty of not less thanj^ioo, which 
may be increased up to ;fs,ooo by surias of 100 for 
every five prohibited immigrants after the first five. 
[Repealed 1903.] 

190(.-—Regulates wages of Indian women. 

1901. —Extends Indian Immigi^ation Laws to 
Zululand. 

1902. -^Financial. 

1903. -^Applies to children of Indian immigrants. 
Children upon reaching majority (16 and 13) shall be 


obliged to {a) go to India; (d) indenture in Natal, or 
(^r) pay for yearly license. 

*1903.—Defines prohibited immigrant as any person 
who “ when asked to do so by any officer shall be 
unable, through deficient education, to himself write 
out and sign, in the characters of some European 
language, an application to the satisfaction of the 
Minister.” Re-enacts main provisions of Act of 

1897. Penalty on master, and owner of ship, 25 
to in respect of each prohibited immigrant 

landed. 

1904.—Refers to transit labourers passing to other 
colonies. 

1904.—^Negotiable documents cannot be signed by 
Indians, unless written in English. 

1904. —Imposes a poll-tax of one pound on every 
male of 18 years and upwards, save (/.^’.) Indians 
under indentures. 

1905. —Indians may re-indenture for not more than 
five years, nor less than two. 

NoTF. —Statutes marked ♦ are of general applica¬ 
tion. Otherwise their application is specific. 

India. 

1883.—The “Indian Emigration Act.”—Repeals 
Acts of 1871 and 1872. Emigration denotes the 
departure from India of a native of India under 
agreement to labour in some country beyond India. 
Emigration to be confined to certain ports and to- 
countries duly notified. Protector of Emigrants shall 
aid and advise emigrants, enquire into their treat¬ 
ment, and see that Act is enforced. Emigrants not 
allowed to depart without pass; penalty for unlawful 
recruiting, fine not exceeding Rs. 500. Master 
receiving emigrants on board in contravention of 
Act liable to imprisonment not exceeding one year 
or fine not exceeding Rs. 1,000 for each emigrant, or 
both. Governor-General may make regulations. 

United Kingdom and China. 

^Nanking Treaty. —A treaty of peace and 
friendship, under which subjects of either nation shall 
enjoy security and protection in the dominions of the 
other. 

i860.— Convention. — Clause^ 5 provides 
that Chinese may take service in British Colonies, 
and that regulations for their protection shall be 
framed. 

1866.— Convention to Regulate the Engagement of 
Chinese Emigrants by British and French Subjects, 
—Not ratified. Frames regulations with respect to 
registration, contracts of service, and return of emi¬ 
grants. 

i^^.^Conmntion respecting Employment of 
Chinese Labour in British Colonies, —Frames the 
regulations mentioned in the Peking Convention of 
i860, which had not been drawn up. Indentures 
shall specify name of country, duration of engage¬ 
ment, nature of work, rate of wages. See, Convene 
don to remam in force for four years. 
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United Kingdom and Japan. 

1894 .—Treaty of Commerce and Navigation ,— 
Agrees that subjects of either nation shall have ** full 
liberty to enter, travel, or reside in any part of the 
dominions and possessions of the other,** and shall 
not be subject to higher imposts or charges than 
native subjects or subjects of the most • favoured 
nation, and shall have full right of trade. By 
Article XIX. this treaty “ shall be applicable, so 
far as the laws permit, to all the Colonies 
and foreign possessions of Her Britannic Majesty, 
excepting to ” India, the Cape, Victoria, South 
Australia, Natal, Western Australia, New Zea¬ 
land, Queensland, Newfoundland, Tasmania, and 
Canada ; but may be adopted by them on due notice 
within two years. Treaty does not take effect till 
five years after signature, and remains in foice for 
twelve years. 

1897 — Protocol providing for accession of Queens¬ 
land to the Commercial Treaty with Japan was 
signed at Tokio. Agreed that *^the stipulations 
regarding right of entry, travel, &c., shall not 
in any way affect the laws, ordinances, and regu¬ 
lations with regard to trade, the immigration of 
labourers and artisans, police and police security, 
which are in force or may hereafter be enacted m 
Japan or in Queensland,” and that ” the treaty shall 
cease to be binding at the expiration of twelve months 
after notice shall have been given on either side.** 

1897 (March 17th).—Exchange of Notes at Tokio, 
between Sir Ernest Satow and Count Okuma. Japan 
undertakes to enter into Convention with any of the 
other Colonies or Possessions, scheduled in Act XIX. 
of 1894 Treaty, on same terms as those of the 
Queensland Protocol. 

190t).—Canada agreed (Jan. 31) to adopt Treaty of 
1894. 

1907.—Viscount Hayashi, writing to Mr. 
Lemieux, Canadian Minister for Labour, Decem¬ 
ber 23rd, 1907—“I have the honour to state that 
although the existing Treaty between Japan and 
Canada absolutely guarantees to Japanese subjects 
full liberty to enter, travel, and reside in any part 
of the Dominion of Canada, yet it is not the intention 
of the Imperial Government (Japan) to insist upon 
the complete enjoyment of the rights and privileges 
guaranteed by those stipulations where that would 
involve disregard of special conditions which may 
prevail in Canada from time to time.*' 

United States and China. 

1868 .—The Bur/ingame Treaty, — Recognised 
the ” mutual advantage of the free migration and 
emigration of their citixens from one country to the 
other, for purposes of curiosity, of trade, or as per¬ 
manent residents.’* Guaranteed to Chinese subjects 
residing in or visiting the United States the same 
privileges that were enjoyed by the most-favoured 
nations. 


1880.—Treaty agreeing that whenever in the 
opinion of the United States Government the coming 
of Chinese labourers affects the interests of the United 
States or of any locality within its territory, the 
United States Government may “regulate, limit, or 
suspend such coming or residence, but may not abso¬ 
lutely prohibit it.” Limitation shall be reasonable. 

1882,^ Statute, — Suspends entry of Chinese 
labourers for period of ten year«». Master of vessel 
liable to fine of not more than $500 for each Chinese 
and may be imprisoned for not more than one year. 
Chinese already in States may obtain certificate en¬ 
titling to return. Chinese unlawfully in States shall 
be deported. Chinese may not be admitted to 
citizenship. [Repealed 1888.] 

1884.— Statute (Amending). — Re-tnacts prohi¬ 
bition clause. [Repealed 1888.] 

1888.— The Bayard Treaty, —Not passed by Senate. 
Agreed that for twenty years coming of Chinese 
labourers be suspended and exempts Chinese officials^ 
students, teachers, merchants, and travellers. Refuses 
right of naturalisation. 

1888.— Statute, —Prohibits entry of Chinese person, 
whether subject of China or any other power, except 
officials, teachers, students, merchants, or travellers 
coming with certfficate. This section to btcome 
operative on ratification of Bayard Treaty, wffiich 
was not ratified. Chinese labourer not permitted to 
leturn unless he has lawful wife, child, or parent in 
United States, or property of value ot S 1,000. 
Penalty on master of vessel, not less than J500 nor 
more than $1,000 for each Chinese, and may be im¬ 
prisoned for not less than one nor more than five 
years. Chinese unlawfully in States may be deported. 

1888.— Statute — Prohibits return of Chinese 
labourers having left United States, and makes 
existing certificates void. 

1892. — Statute. —Extends all laws in force re¬ 
lating to regulation or suspension of Chinese immi¬ 
gration for period of ten 5 ears. Chinese unlawfully 
in United States shall be imprisoned with hard labour 
for period not exceeding one year, and deportation. 
[Declared void.] Resident labourers to be certifi¬ 
cated ; deportation unless valid excuse. 

1893. —Defines term “labourer.** 

1894. —Convention agreeing that for ten 5 ears the 
coming of Chinese labourer* shall be prohibited. 
Convention may be extended for another ten years if 
not terminated by six months* notice. 

18^^,^Statute, —Decision of immigration officer 
may be reversed on appeal to Secretary of Treasury, 

1898.—— Prohibits entry of Chinese 
labourers into Hawaii except under laws of United 
States. 

Statute, — Prohibits entiy of Chinese 
labourers from Hawaii 

1903. — Commercial Treaty, — Agrees that all 
treaties in force on ist January, 1900, arc continued 
in full force. 

1904. —Dec. 8.—Convention of 1894 denounced by 
China, leaving in force the Treaty of i88c. 
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United States and Japan. 

1894 .—Treaty of Commerce and Navigation ,— 
Subjects of each nation shall have full liberty **to 
enter, travel, or reside in any part of the territories 
of the other contracting party,” and shall pay no 
charges or taxes higher than those paid by subjects 
of most-favoured nation. Stipulations do not affect 
any laws with regard to trade, the immigration of 
labourers, &c., which ** are in force or may hereafter 
be enacted in either of the two countries.” 

United Stater- General Legislation. 

1907.—An Act to regulate the immigration ot 
aliens. Imposes a tax of $4 on every alien entering 
the United States except those who have resided one 
year immediately preceding in Canada, Newfound¬ 
land, Cuba or Mexico, and aliens in transit. Ex¬ 
ception does not apply to aliens arriving in Guam, 
Porto Rico, or Hawaii. Provided further that 
** whenever the President shall be satisfied that pass¬ 
ports issued by any foreign government to its citizens 
to go to any other country than the United States, or 
to any other insular possession of the United States, 
or to the Canal zone, are being used for the purpose 
of enabling the holders to come to the continental 
territory to the detriment of labour conditions there¬ 
in, the President may refuse to permit such citizens 
to enter the continental territory.” 

Section 36 provides that aliens who shall enter the 
United States except at the seaports or at such places 
as may be designated shall be adjudged to have 
entered unlawfully. 

DISCUSSION. 

The Chairman (the Right Hon. Alfred Lyttelton, 
M.P.) said that from the point of view of the admini¬ 
strator looking at actual facts the conclusion Mr. Jebb 
had arrived at was substantially true, namely, that the 
self-governing Colonies were irrevocably determined 
not to admit the effective competition of Asiatic races 
within their border. That determination had been 
arrived at, he thought, from two or three causes, the 
principal one being an industrial reason and a trade 
union reason, the determination that a country having 
been vi^on by the efforts and the struggle of a white 
race and rescued from barbarism should not be made 
the ground of competition by men who had not been 
engaged in that struggle. The second reason referred 
to by Mr. Jebb was that the Asiatic races did not 
fuse with the white population; marriages between 
Asiatic races and European races were not looked 
upon with favour by either party. The Natal Act he 
did not think was in the least “slim” or anything 
else than the politest possible statement of a definite 
and effective resolve. There had been an occasion on 
which there had been a very strong desire on the part 
of a white population as a whole to have Asiatic 
labour tmder very definite and stringent restrictions, 
restrictions which were very much the same in West 
Australia and the Transvaal. Those restrictions were 
objected to-^he was speaking scientifically—through 


ignorance and prejudice by those who confused free 
competition of Asiatic immigrants with Asiatic immi¬ 
gration under restriction and brought them both under 
one definition. Obviously there was an immense 
difference between a competition which was perfectly 
free and a competition which was restricted, and 
which could only continue for a comparatively short 
time, and in a definite and located industry. It was 
an objection which would always obtain amongst 
those who had not carefully studied the subject. 
There was a much more formidable objection,, 
namely, the objection of high-minded men with 
ideals, who objected to planting any labour in any 
country under conditions in which that labour could 
not rise, and the labourer seek citizenship m the 
country. That objection was maintained against 
restricted immigration, even if the immigrants them¬ 
selves joyfully accepted the restrictions and infinitely 
bettered themselves. He did not think any who had 
attained his own age would ever see amongst the 
self-governing Colonies the slightest disposition to 
accept Asiatic immigration unless with restrictions, 
and, as he had already pointed out, those restrictions 
were objected to on different but formidable grounds. 
There had been one very peculiar development in 
South Africa in the report of a Labour Commission 
appointed in the Transvaal, a Commission which not 
only objected, if the newspaper telegrams were 
correct, to Asiatic immigration competing with 
white labour in that country, but objected to the 
competition of black labour with white labour. It 
was a strange system of world ethics which, on the 
acquisition of a country by invasion and the dispos¬ 
session of the aboriginal inhabitants, would dispute 
the right of the latter to work therein. According 
to the telegrams, Mr. Creswell was one of the most 
pronounced supporters of this peculiar doctrine, but 
it was to be hoped the telegrams misrepresented 
the report. Whether the Western nations of the 
world could permanently maintain the position 
of monopoly for themselves in the West and 
equal and free competition in the Last was 
a question, which gave one serious reason for 
pause. In effect, the pretension of the Western 
nations was that they should freely compete through¬ 
out the whole East, upon terms of absolute equality, 
with the inhabitants of those lands, while the 
Easterns were to have no access whatever to the 
West, or to those portions of it where their competi¬ 
tion was likely to be formidable. That pretension 
brought them into a strange and rather serious 
region of thought. “ Fiee competition in your 
land ; monopoly in ours ”—that was the doctrine, 
and he qtiite agreed with Mr. Jebb that such a 
principle could only be maintained and asserted 
by force. And when they considered what India 
meant to the British Empire, and what a tremen¬ 
dous thing it would be if all the races in India 
were to unite against pretensions $0 paradoxical, 
it was doubtful whether those pretensions could be- 
continued indefinitely. Mr. Jebb had adumbrated 
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the possibility of our giving something by way of 
compensation, such as the reservation of lands, say, in 
East Africa or the Egyptian Sudan, for Asiatic im¬ 
migration. Still more pregnant was the suggestion 
—though here he entered controversial regions—that 
compensation might come in the form of fiscal freedom 
for India. 

Mr. Arthur H. Reid said he had been asked to 
refer to the subject, especially as it affected South 
Africa, where he had lived for thirty-one years, 
eighteen of which were spent in the Transvaal. One 
fact should not be lost sight of, namely, that in a 
country with such great distances for transportation as 
South Africa, cheap labour must be secured before an 
industry could develop. It was useless to talk about 
paying a white man 16s. a day to do what a native 
would do for 2s. It was also stupid fiom an economical 
point of view to condemn Chinese labour or any other 
labour, unless one was prepared to substitute Euro¬ 
pean woikpeople who would do as much work 
for the same money as the Chinese. Principles 
are all very well, but we are living in a practical 
age, and had to take a practical view of these 
things, and the sooner the cry about the employ¬ 
ment of coloured labour, or Oriental labour of any 
description ceases in South Africa the better. He 
thought the restriction of the industries in South 
Africa and other Colonies affected the unemployed 
question in this country, because unless the Colonies 
were prosperous orders would not come over to this 
country for machinery and goods, and in that way 
the manufactures and shipping of England suffer. 

Lord Ampthill believed the paper was one of 
the first attempts at a scientific study of the question, 
and bore evidence of careful lesearch, oiiginality of 
thought, and clear and vigorous reasoning. The 
title of the paper was a decided step in advance. The 
general ])ublic had not yet realised that there was 
such an Imperial problem, and it was with the greatest 
difficulty that Parliament was induced to listen to any 
discussion on the subject. If was, of course, easy to 
point out the gaps that were left in the argument, 
but, of course, it was impossible to cover everything 
ill a short paper. The first matter in which he 
differed from Mr. Jebb, was with regard to his re¬ 
marks about the Colonial Conference of 1897. Mr. 
Jebb said that the Conference in 1897 was the first 
effort to S3 stematise the practice of the Empire, but 
he did not say that it was the final effort. The 
efforts should be persisted in until the system had 
been made as perfect as anything human could be. 
Mr, Jebb suggested that those who advocated 
another Conference had said that the Colonies had not 
shown sufficient sepse of Imperial responsibility in the 
matter, but he himself, and many of those who were 
assodaled with him, l^ad expressed their belief many 
times that the Colonies realised theh* Imperial respon¬ 
sibilities as much, if not tpore^ than Great Britain 
It was not possible to put the responsi¬ 
bility for my failure in Imperial statesmanship on 


the Government of India or on the^ Governments 
of the Colonies. The strings of Empire were 
gathered together in Great Britain, and the Imperial 
Government alone was in a position to know exactly 
what was going on in all parts of the Empire, and 
the Colonies and India ba 4 every right to expect that 
the Imperial Government should take the lead in all 
questions of that kind. The Imperial Government 
should collect and collate all the facts and opinions 
and say to the Colonies: “ This is the question; 
here is all the evidence; it seems to us that certain 
general principles can be deduced from all this 
evidence, and these are the principles. We ask you 
to send representatives here or discuss it by corre* 
spondence, to see how far you will agree on these 
principles.** But, unfortunately, Imperial statesmen 
were afraid of the question, for reasons that were 
absolutely incomprehensible to himself. He could 
not believe that the Colonies would resent a frank 
and candid expression of opinion, and he thought 
such an expression of opinion would result in a 
better understanding and a fuller agreement. Mr. 
Jebb bad propounded an interesting theory of 
indigenous nationalism, but it was possible to 
argue the question from a still simpler theory, 
the rights of property. Nobody with any sense 
of responsibility would deny for one moment the 
right of the Colonies to keep their own territories 
to themselves; it was an elementary principle equally 
well understood in India, in China, and in Japan. 
There was no question of forcing on the Colonies 
any theory that immigration should be abso¬ 
lutely unrestricted. Even within Great Britain 
there were measures regulating the economi¬ 
cal condition of labour, preventing congestion in- 
towns, preserving the rights of property, and regulat¬ 
ing and restricting the flow o£ population. The whole 
point was that the methods of enforcing that restric¬ 
tion should not be such as to give offence to A siatic 
nations or to those who, though coloured, were fellow 
citizens of the Empire. The reason for restriction of im¬ 
migration was economic, and economic pressure trans¬ 
lated itself into a kind of race prejudice, whereas the 
natural and legitimate wishes of the people should be 
translated into the language of statesmanship. The 
people of India should be told there was no room for 
them in such and such Colonies, not because there 
was any prejudice against them on account of their 
race or colour, but simply that if they went there they 
would have to starve At the same time Colonial 
statesmen might educate their own people so that 
there should be no longer bursts of popular passion 
having the semblance of race and colour prejudice. 
His main objection to the paper was that Mr. Jebb 
ignored the position of India and had treated Indians 
with all other Asiatics. That was not right. A 
colony like Natal bad been made by Indian labour and 
there was such a thing as gratitude, and it was im¬ 
possible to ignore the debt of gratitude which Natal 
owed to India. If India had -not made the 
Empire possible, Australia might at the present 
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moment be struggling u^ith Japan for the pos¬ 
session of the Australian Continent, and, there¬ 
fore, Australia also owed a debt of gratitude to 
India which she could only pay by recognising the 
Imperial citizenship of the natives of India. The Go¬ 
vernment of Great Britain should permit no action by 
a colony which insulted the feeling, or did an injustice 
to our Indian fellow citizens, and while it might be 
right to restrict immigration it was utterly wrong to 
injure the Indians who had already acquired vested 
rights and were already residing in the Colonies. He 
agreed with Mr. Jebb that a solution might be found 
by giving India a Hscal system like that of the self- 
governing Colonies and thus make her a self-governing 
economic unit. 

The Right Hon. Sir West Ridgeway yielded 
to no one in sympathy and affection for India and 
her people, and he hoped there would be no mis¬ 
apprehension as to his attitude in the remarks he had 
to make. He would confine himself to what the 
author called the interior aspect of the question, 
namely, the question so far as it concerned the Empire 
within itself. He understood that the claim which 
was urged on behalf of our Asiatic fellow-subjects 
was the right of unrestricted and free entry to all 
parts of the Empire, and to live there without being 
subject to any disabilities. That claim was based on 
what was called Imperial citizenship, and if the de¬ 
finition given by the author was accepted, he entirely 
agreed with it; but if Imperial citizenship was to 
involve the right of all Asiatic subjects to free entry 
and residence in all parts of the Empire, then it was 
impossible. The self-governing Colonies would not 
accept that policy, and to force them to do so would 
mean disruption of the Empire. Not only was the 
policy impossible, but it was inexpedient, because 
it was not just. If there should be an inconvenient 
immigration of Asiatics into the United Kingdom, 
it would be prevented and restricted by legislation, 
and if restriction was justifiable in the mother 
country, a fortiori it was justifiable in outlying self- 
governing Colonies that were struggling to maintain 
their supremacy and nationality. Lord Ampthill 
recommended a conference at which the Imperial 
Gavemment was to propose a policy. He should 
like to have heard Lord AmpthUl define that policy. 
Was Great Britain to advise the self-governing 
Colonies that there should be unrestricted immigra¬ 
tion into their territories, or, if there, was that restric¬ 
tion, what was to be the nature and extent of that re¬ 
striction ? There could be no uniform policy. Im¬ 
migration might be safely allowed in some self- 
governing Colonies—Queensland, for instance—that 
would be considered inexpediant and unsafe in other 
Colonies. There could be only one judge of the 
matter, and that was the self-governing Colony 
itself, and we might try by kindly advice and per¬ 
suasion to influence, but it was a mistake and un¬ 
dignified to scold and hinder. But that was a 
different question from the treatment of Asiatic 


fellow-subjects once they had been allowed to settle,, 
or their ancestors had been allowed to settle, in any 
self-governing Colony. Then the Imperial Govern¬ 
ment had a right to expect that they should be justly 
treated, and not subjected to any unnecessary dis¬ 
abilities, political or social. There was no doubt 
that in South Africa they were subject to certain 
social disabilities appropriate enough in the case of 
the half naked, dirty, uncivilised Kaffir, but totally 
inappropriate in the case of the clean, well-dressed, 
Indian trader. He was sure that all men of light and 
leading were willing to give representation to the 
better class of natives consistent with the indis¬ 
pensable principle that where there were mixed races, 
the white man must be predominant. He could not 
see any objection to indentured labour, even when it 
involved repatriation, provided the condition of re¬ 
patriation was realised by the labourer and agreed to* 
by him, and that he returned to his country with 
money in his pocket, and not in a state of destitution. 

Mr. J. D. Rees, M.P., strongly concurred with 
everything Sir West Ridgeway had said, both with 
regard to his deep sympathy with the inhabitants of 
India, and with his view as a practical statesman, 
who knew the impossibility and folly of endeavouring 
to dictate to the Colonies in the matter under dis¬ 
cussion that we should not attempt to coerce Colonial 
governments. He had been a member of the Com¬ 
mittee formed for the purpose of dealing with the 
question of Indian immigration into South Africa, 
but he left the Committee immediately he was con¬ 
vinced that it was doing no good to the Indians and 
annoying the Colonists. While we pretended to be 
Free Traders with regard to everything, we were, 
none of us. Free Traders with regard to labour. He 
was in favour of plainly owning that we meant to 
protect our own white labour and that we could not 
object to similar action on the part of our Colonies. 
We could not dictate to a self-governing Colony, and 
bad to let the colony do what it liked. There was 
no stigma in registration in South Africa, and no 
harm in finger prints. He objected altogether to the 
policy of Imperialism laid before the meeting by 
Lord Ampthill, which he held was no Imperialism at 
all, but likely to dissolve the Empire. 'The British 
Empire was not an Empire in the sense in which 
the word was used for any other Empire; it was 
merely an aggregate of self-governing or other com¬ 
munities, and the way to break up that Empire 
would be an attempt of any one • part of it ta 
impose conditions upon another. He had to demur 
to the sort of underlying note of the paper that 
democracy was the form of government suitable to 
all parts of the Empire. He could not understand 
why it should be supposed that the form of Govern¬ 
ment suitable in these islands should be acceptable 
in any other part of the world, or why we should pro¬ 
ceed on the assumption that the principles on which 
Great Britain was governed, were the principles likely 
to be accepted everywhere else. There was no reason 
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for, but only reason against, the probability that what 
was good for a parish in an Atlantic island was good 
for a dominion in America, an Empire in Asia, or 9 
Colony in Africa. 

Mr. Richard Jkbb, in reply, said that with 
regard to the principal objection to Asiatic immigra¬ 
tion being an economic one, he had tried to explain 
in the paper that he thought there was ample evidence 
to show that it was not purely an economic question, 
but a social question. In all the Colonies there were 
men objecting to Asiatic immigration who were 
hostile to labour. With regard to the report of the 
Labour Commission in the Transvaal, he had not 
been able to refer to it because he could not go into 
the details, but the attitude which Mr. Creswell 
represented signihed the Australian influence on 
South Africa, as Mr. Creswell himself was an 
Australian. In Johannesburg there bad been an 
attempt, no doubt, made by Australians to establish 
their Australian ideal,. but having regard to local 
conditions the South African ideal would never be 
the Australian one on the labour question. The 
national ideal of South Africa had a place in it for 
the natives, and even the Boers had a strong sense 
for the welfare of the natives. Another point made 
by Mr. Lyttelton was that if the policy put forward 
rested in the last resort upon force it was very 
doubtful whether it could be maintained, and Mr. 
Lyttelton described the policy as free competition for 
us in Asia, and restricted competition for Asia in 
this country. He (Mr. Jebb) dissociated himself from 
that position. He conceded the right of reciprocity; 
as we treated Japan or China, so let those coun> 
tries treat us. Let us make India economically the 
equal of a self-governing Colony without regard to 
its effect upon our trade, just as we had made the 
self-governing Dominions without regard to the 
effect upon our trade. Some feared that in such a case 
the trade with the East would disappear. Very likely 
a great deal of the trade with foreign countries in the 
East could be lost, but what was lost outside the 
Empire would be made up by increased trade within 
the Empire. The line he had taken that evening was 
part of a comprehensive Imperial policy and not a 
detached idea for dealing with the particular question 
under discussion. His idea was that if India did 
become a fiscal unit she would express her allegiance to 
the Empire by preference in the same way that the self- 
governing Dominions express theirs. Lord Ampthill 
seemed to have got the impression that he objected to 
this question being discussed at the Conference, and 
pointed out that the 1897 Conference was not only 
the first discussion but the last. That was true; but 
he did not think much good came of such discussions 
unless there was something definite to put forward. 
In 1897 Mr. Chamberlain had a definite proposition 
that the Empire should adopt the Nktal Act as 
a principle of policy, and it was usefully discussed. 
Thcfe had been no discussion since then because 
nobody else liiad had anything definite to propose, 


until Mr. Mackenzie King came ovmr. Mr. Mac¬ 
kenzie King presumably did not come without 
knowing exactly what he wanted and how hp 
proposed to get it, and he hoped he had got it. 
If for the next Conference anybody could put 
forward some new idea it would no doubt be dis¬ 
cussed. With regard to the Government of India not 
fully realising the importance of the 1897 Conference, 
Lord Curzon made a speech in the House of Lords in 
which he seemed to take credit to himself for having 
blocked the Transvaal Government when they wanted 
to have 10,000 Indians on terms of repatriation for 
railway work. Lord Curzon said be took that oppor¬ 
tunity to urge upon the Transvaal Government that 
they should remove the disabilities on the Indians 
already there and proposed that the whole system of 
registration should be done away with as a condition. 
That showed either an entire lack of sympathy with 
the object of the South African policy or an entire 
failure to appreciate the practical difficulties that 
made registration absolutely necessary. The argu¬ 
ment about gratitude was a very dangerous one. 
When the Indian Government allowed coolies to 
go to Natal it did not do so for the benefit of 
Natal but for the benefit of the coolies. The 
argument of gratitude once admitted met one at 
every turn. He did not think that either Natal 
or Australia owed any debt of gratitude whatever 
to India. The time had passed when we could 
say that the self-governing Dominions must com¬ 
promise, because they could not enforce their policy 
without our .aid. At the present day, Australia was 
able to enforce her policy either with the aid of her 
Imperial partners or with the aid of a foreign country, 
and the people of Great Britain had to make up their 
minds whether by falling into line with the policy of 
the Dominions they were going to maintain their 
hegemony of the Empire, or whether by not appearing 
to sympathise with the national ambitions of the 
Dominions they were going to throw the Dominions 
info the arms of the United States. 

The Chairman proposed a vote of thanks to Mr. 
Jebb for his valuable paper, and the resolution was 
carried unanimously. 

Sir John Cameron Lamb, C.B., C.M.G., thought 
all would join him in cordially thanking Mr. Lyttelton 
for taking the chair. He did not agree with him in 
regard to the question of protection in India, but felt 
that they owed him a debt of gratitude for being 
present that day. 


Mr. J. D. Anderson, I.C.S. (retired), writes:— 
Mr. Jebb*s admirable paper and bis Chairman’s sug¬ 
gestive and illuminating comments on it will furnish 
interesting food for thought. But many Anglo- 
Indians will wish that Mr. Lyttleton had spoken 
sans comparaisonr-comme le valet de la comidU ! 
Why compare the status of white men in the East 
with that of Orientals in the Colonies ? Why suggest 
—at a time when India has her ears pricked up for 
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fresh grievances'-that British privilege in the East 
must be bought either by making a new India of East 
Africa (a thing no Indian desires), or by conceding 
fiscal freedom to India (a thing which, if it be feasible 
and desirable, will certainly not be regarded either as 
as an equivalent or a concession) ? Protection may 
be a good thing for India. It is possible that the 
swadeshi agitation is in effect a demand for Protec¬ 
tion. But what has that to do with the question of 
Asiatic migration to Australia, South Africa, and 
Canada ? That problem is quite sufficiently com 
plicated without dragging in other burning questions 
by the ears. It is not merely that toute comparaison 
cloche^ but this particular comparison is a peculiarly 
dangerous one at the present time. The Briton in 
the East is not a settler. Climate and social con¬ 
ditions render that impossible. He does not desire to 
mingle his blood with that of the Oriental or, in any 
proper sense, to compete with him. He performs 
duties, administrative and commercial, which, but for 
him, would not be performed at all. This is not the 
time to ask whether his “mandate” is exhausted. 
The question is simply whether Indians and other 
Asiatics should be treated as “interlopers” in the 
Colonies, just as Europeans were treated as “ inter¬ 
lopers “ and were expelled from India a couple of 
generations ago. The exclusion would only be tem¬ 
porary and would be confined to the struggling in¬ 
fancy of Colonial communities. May I venture to 
suggest to Mr. Jebb that he might, to his comfort, add 
a fourth maritime zone to the three he has invented— 
a South Atlantic Zone, where, in Central and Southern 
America, is arising a real new India, where Orientals 
receive a hearty welcome, and where there is room and 
to spare for the surplus labour of India and especially 
for married men with families ?* Does not the true 
remedy consist in the energetic development of 
tropical colonies, and in inducing educated Indians 
to take an intelligent interest in them ? In con¬ 
clusion, may I make a comparison of my own, less 
painful, I hope, to Indian amour propre than Mr. 
Lyttleton’s } Is not the colour exclusiveness of new 
colonies an exact reproduction of the doctrine of the 
four vamas or “ colours ” on which the modem caste 
system of India is based ? By means of it the fair¬ 
skinned Aryan invaders of India strove to keep them¬ 
selves unspotted from indigenous contamination. 
Ethnologically they failed, and were bound to fail. 
But by means of that doctrine they conferred upon 
Northern India the existing Aryan languages, and 
on the whole of India an Aryan religion and 
Aryan institutions. It could easily be shown that 
the survival of Vedantic philosophy is due to the 
fact that, at the beginnings of their settlement 
in India, the Aryans were able, by means of their 
doctrine of vamas^ to keep themselves from being 

* The West Indian and other tropical dependencies to 
which Indian labourers have been emigrated with marked 
advantage seem to illustrate the policy of the former “Indian 
Zone.'* rather than a fourth variety. But this important 
branch of Asiatic immigration has had to be extruded from a 
paper strictly confined to the “ Imperial problem.”—R. J. 


overwhelmed by the dusky millions that surrounded 
them. No intelligent Indian will say that their 
exclusiveness was other than beneficial to themselves 
and to the country at large. If they had been 
immediately absorbed, we might now see an India 
on an intellectual and moral level with the few 
animistic tribes who have still evaded the Aryan 
system and the Aryan languages which are automati¬ 
cally learned by all races which, by becoming Hindu, 
become the adopted children of the once exclusive 
Aryan invaders. There was a time when caste was 
considered by Europeans to be a perverse and 
irrational social system, abounding in unjust inequali¬ 
ties. But educated Indians recognise, as a historical 
fact, that its very inequalities saved early India fron> 
relapsing into a dead level of savagery. I do not 
insist upon a comparison which obviously has its 
weak points. But, comparison for comparison, I 
venture to prefer mine to one which drags in fiscal 
Home Rule for India and incidentally seems to- 
assail European administration in tropical countries. 

Mr. Arthur H. Reid writes:—It is a far ciy' 
back to the time when the first Asiatic placed his 
foot upon South African soil, and strange to say the 
necessity for his introduction by the Old Dutch East 
India Company arose from the same cause as it arises 
to-day, from the disinclination of the African 
aboriginal to work and his remarkable ability to 
live without work. Mr. Liebbrandt, the Cape his¬ 
torian, records the fact in his precis of the Cape 
Archives that, despairing of inducing the Hottentots 
who were the original inhabitants of the Cape of 
Good Hope proper, to work, the Dutch East India 
Company imported Chinese and Malay labourers 
from their possessions in the East. Natal in her 
infancy had a similar experience, and when she was 
so far developed as to start tea, sugar, and other 
plantations, the colonists found that when the hard 
work of cutting the cane was required the Kafir pre¬ 
ferred to visit his kraal. In despair, they too had to 
look around for other reliable labour, and India 
was the country to provide it. Indeed, there can be 
no doubt that without Indian labour the industries 
named would not have thrived and enriched the 
colonists and the Indians as they have. Twenty 
years ago the discovery of gold in the Transvaal once 
more produced a demand for cheap native labour, 
and for some years the local supply was sufficient, 
but, as the industry increased, it was found that on 
account of the short term of service upon which 
alone the Kafirs engage themselves on the mines, 
the normal and continuous supply was maintained 
with the utmost difficulty. Trouble .’'as experienced 
even by the municipal and other public bodies in 
securing labour for street-making and sanitary ser¬ 
vice, and in despair they had to look for outside 
labour. Once again the Indian was called in to meet 
the want, and many left their work in Natal to secure 
the higher wages offered in the Transvaal Republic. 
Then came the Boer war, by which the natives did so 
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ivell that thousands of them retired to their homes, 
bought wives, and lived as I think only a Kafir can 
under such circumstances. The war being over, an 
extraordinary demand for unskilled labour naturally 
arose, but it was not forthcoming. In despair the 
mining companies had to look around for help, and 
this time China was, for two good reasons, selected 
as a source. In the meantime, however, the keen¬ 
witted Indian had been silently watching his chance to 
invade the rich Transvaal, and thousands pouied o\er 
the borders from the Portuguese and other East and 
South African States. These, however, were not 
^‘workers,”but pedlars, small shop-keepers, and petty 
traders of all kinds. And so last year the Transvaal 
awoke to the fact that it supported over 50,000 Chinese 
miners and about 12,000 male and female Indians, 
mostly petty traders, while Natal employed 112,000 
male and female Indians, some on the plantations, 
some on the railways and public works, but a too large 
proportion were engaged in trade with the natives to 
the detriment of the white retailer and the native. 
We have now only the future to deal with, and in 
anticipating the position it would seem that we, as 
colonists, have to live with a limited number of a 
superior class of British Indians at all events. What 
will happen to Chinese, Japanese, and other future 
aspirants to a share in our prosperity has yet to be 
seen. Mr. Ghandi’s claim that discretion in the 
selection and treatment of Indian immigrants, com¬ 
bined with due respect to the educated class, will 
be the only successful check, seems reasonable, 
especially in view of his undertaking to co-operate 
with the Government on those lines. The Indian 
labourer has done much towards the development of 
industries in Natal, and in return has been paid what 
was agreed, so that account is closed; but I am con¬ 
vinced that he should understand clearly that, when 
his services are not required, he and his family must 
return to the land of their birth. The Indian or 
Asiatic hawker and shopkeeper is not wanted in 
South Africa. The colonists can do that business 
very well themselves, and require no outside help ! 


PEKING CLOISONNE WARE. 

Probably the finest quality of cloisonne ware now 
manufactured is that which comes from Peking, ac¬ 
cording to a recent report on the subject by the 
American Consul at Tsingtau. The Industrial Mission 
Depot, a branch of the Peking Industrial Institute, has 
recently been opened at Shanghai, where a large 
supply of cloisonnS is always on hand, and where 
vases, bowls, jars, plates, boxes, incense-burners, 
waterpipes, umbrella-handles, cigar-boxes, napkin- 
rings, &c., can be purchased at any time. The 
cloisonne exhibit at the Peking Industrial Institute 
awarded a Gold Medial at the St. Louis 
Exhibition of 1904. The following is a description 
•of the methods adopted in the manufacture of this 


ware. The base, whether vase, bowl or dish, is of 
copper, and is obtained ready-made from the copper¬ 
smiths. The design is then etched on the copper 
base, and delicate cotton ribbons are shaped by means 
of pincers to foUow the lines of the design. These 
are fastened into position by means of a special glue, 
fortified by a metallic composition, which maintains 
the shape of the wire tracery while it is being annealed 
in a primitive oven surrounded by a wire cage con¬ 
taining charcoal, which is kept at a red heat with fans. 
When cool the vase is scoured in an acid decoction 
and is then ready for colouring. An artist, supplied 
with a number of saucers containing all the colours he 
requires, takes the vase, and from memory, and with¬ 
out reference to any illustration, fills in the interstices 
between the wires with the proper pigments. These 
consist of crystals with a base of saltpetre and a kind 
of calcareous sandstone found in the neighbouring 
hills. The different colours are obtained by com¬ 
position with iron pyrites, oxides f f iron, or salts of 
lead. The coloured crystals ground to a powder are 
mixed with rice water, and the resulting paste forms 
the base of the enamel. The colours are applied by 
means of a small trowel, and the operation calls for 
great skill and dexterity. When all the spaces are 
filled, the vase is again baked in the oven for a 
certain number of minutes, as decided by the expert 
in charge of this operation. When cool, the vase is 
smoothed off wuth a file and returned to the colouring 
room, where all defects are made good. In some 
cases several of the spaces must be done over again ; 
the solid vitreous colour is chipped out and the 
cloison refilled with paste. The vase is again baked 
and polished, this time with limestone, on a lathe. 
The retouching, rebaking, and polishing are con¬ 
tinued until the desired result is obtained. The final 
lathe polishing is done with charcoal. The vase is 
then ready for gilding, which is done by an ordinary 
galvanic process, and a final polishing renders the 
article ready for the market. 


FRENCH SAVINGS BANKS. 

The French peasant and artisan have been known 
for many generations as the most frugal, industrious, 
and intelligently thrifty of European working people. 
Their patient industry, their love for the soil, and for 
their various handicrafts, and their scrupulous care of 
their savings form the foundations of the prosperity 
of France. Savings banks in France are of two 
classes: —(a) Postal or Government banks, which are 
established throughout the country and are under 
the direct management and control of the National 
Government; and (6) municipal and private savings 
banks which are controlled by municipalities and 
private firms. According to the American Consul- 
General in Paris, the postal savings bank system was 
created under a law of the 9th April/1881, and the 
returns of 1882 show that during that year the 
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number of banks established and in operation was 
6,024, with 211,580 deposit accounts remaining; open 
on 31st December. The average sum of these 
deposits was about and the whole amount of 
deposits, including interest, in all the banks at the 
close of the year was ^^1,913,000. The latest com¬ 
plete official statistics now available are those which 
record the operations of 1904, at the close of which 
year the number of postal savings banks in France 
had increased to 7,883, with 4,345,446 depositors, 
and deposits—including interest due to depositors 
on 31st December—amounting to 47,737,000. As 
a measure of the prosperity of rural and industrial 
France, it may be stated that these deposits have 
steadily increased, until they reached on October 31, 
1907, the sum of ;f55,734,ooo—an increase of 
jf7»997>ooo within a period of thirty-four months. 
The postal savings banks pay interest on deposits at 
the rate of 2J per cent., and the amount of each cash 
deposit account is limited to 1,500 francs (£6o)» When 
a depositor's account exceeds that amount the bank 
will purchase “ Rentes ” or National three per cent, 
bonds with the surplus, keep them on deposit, 
collect the coupons when they fall due, and credit 
the interest so received to the account of the de¬ 
positor. The total deposits of 1904 in postal 
savings banks aggregated 18,363,000. The character 
of the depositors may be inferred from the fact that 
the average amount of each deposit account, on 
31st December, was ^11. The official statistics 
classify together, under one general category, as 
“Caisses d’Epargnes Privies,” savings banks which 
are controlled by municipalities, and those which 
are controlled by private firms. They are based 
upon statutes enacted in 1835, modified in 1837, 
and again amended in 1845. They began opera¬ 
tions in 1835 with 159 banks and 55 branch offices, 
which had in that year 121,527 deposits, and de¬ 
posits amounting to ^^2,500,000, on 31st December, 
1835. Banks, depositors, and deposits grew steadily 
in number and amount during the intervening 
sixty-nine years, until, on the last day of December, 
1904, the latest date for which official statistics are 
available, there were in operation throughout 
France 550 municipal and private savings banks, 
and 1,461 branch offices—in all 2,011—with 7,422,326 
depositors and deposits, including interest due on 
31st December, 1904, amounting to the sum of 
138,948,000. The average amount of each deposit 
account at the end of 1835 was £20 10s., it rose 
in 1884 to a maximnm of ^^24 14s., dropped in 
1857 to a minimum of j^ii 9s., and closed in 
December, 1904, at £iy 14s. Banks of this class 
pay interest on deposits ranging from 2 to 3 per 
cent., according to the length of time that the 
deposit remains undisturbed. There were thus in 
operation throughout the country at the close of 
1904, 9,894 savings banks, namely 7,883 postal and 
2,011 private and municipal, an average of 111 de¬ 
positors in postal, and 190 in private and municipal 
savings banks for every 1,000 inhabitants of France. 


SALT IN TURK'S AND CAICOS ISLANDS. 

These islands are almost entirely dependent upon the 
salt industry, and, owing to the abnormally wet sea¬ 
sons, 1905 aud 1906 were amongst the worst ever expe¬ 
rienced in the history of the islands. The inability of 
the salt pond owners to meet the demand caused the 
purchasers at the principal markets to seek fresh 
sources of supply, especially in the Trapani district of 
Sicily, so that when at last abundant supply of salt 
was ready for shipment little or no demand for local 
salt at profitable prices existed. And the high pro¬ 
tective duty, about 6 cents, 01 threepence per bushel, 
on foreign salt imported into the United States, 
makes it a matter of impossibility for the majority of 
salt pond owners to retrieve their losses. New districts 
in the United States, by the development of railways, 
are gradually being opened up for the utilisation of salt 
lakes and mines, and this increased production of 
domestic salt is confining, more and more, the use of 
imported salt to the packing factories situated in 
close proximity to the seaboard of the Atlantic. The 
Governor of Jamaica, in his report upon the islands 
(Cd. 3729-5), suggests that efforts to extend the trade 
with Canada might be successful, but united effort 
and enterprise are necessary, and neither, be says, is 
forthcoming to any large extent. In the Caicos 
Islands subsidiary industries supplement the produc¬ 
tion of salt, the most important being that of sisal 
fibre, but the exports do not increase. On the contrary 
there is some shrinkage, the value of the exports 
in 1899 amounting to ;f7,494, and last year only to 
^£■5,605. The export of sponge comes next in import¬ 
ance, amounting in value in 1906 to ;^2,4i8. The 
Caicos sponges are inferior to those exported from 
the Mediterranean, but they find ready sale at fairly 
remunerative prices. 


ADMIRALTY CHARTS. 

The following is the official list of charts issued by 
the Hydrographic Department of the Admiralty, in 
January and February, 1908 ;— 

January.—New Charts.—No. 3683—England, east 
coast;—Meday river; approaches to Sheemess. 

Charts that have received additions or corrections 
too large to be conveniently inserted by hand, and in 
most cases other than those referred to in the Admi¬ 
ralty Notices to Mariners :— 

Index charts :—A. to V. No. 3346—Germany :— 
Jade and Wcser rivers. 2842a—Baltic sea: —Western 
sheet. 2842^—Baltic sea East^'rn sheet. 2826— 
Gulf of Finland Approaches to Viborg. 3479— 
Gulf of Finland Channels leading to Viborg. 2279 
—Gulf of Finland :—St. Petersburg bay. 2215— 
Gulf of Finland: — Kronstadt, north and south 
channels. 2239—Gulf of Finland-The bay and 
city of St. Petersburg. 2059—North Atlantic ocean. 
2058—North Atlantic route chart showing variation 
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curves. 2666—North America, east coast:—St. 
John’s to Halifax. 2670—North America, east 
coast': Halifax to the Delaware. 2456 -United 
States, east coast .’—Nantucket sound and western 
approaches. 2892—United States, east coast :— 
Narragansett bay. 2479—United States, east coast: 
Black rock and Bridgeport harbours. 2471—United 
States, east coast:—New London harbour. 2857— 
United States, east coast:—Potomac river. 456— 
Jamaica:—Port Royal and Kingston harbour. 1098 
—Gulf of Mexico :—Lower Matacumbe cay to Boca 
Grande cay. 1499—Alaska:—Cross sound to Kadiak 
island. 3313—Alaska;—Yakutat bay; Controller 
bay. 1500 Alaska :—Kadiak island to Seguam 
island. 100a—Gulf of Aden :—Ras Galweni to Ras 
Halun. 2722—Siam Koh kut to Bay island. 2725 
—SiamKoh Tron and channels leading to anchor¬ 
ages off Kamput. 1742 —Canton riverSheet IV. 
2400—China, east coast:—The bar and approaches 
to the river Min. 166—China, east coast:—Pagoda 
anchorage and approaches. 2847—China, north 
coast:—Hai yung tau, including Thornton haven. 
1316—KoreaCape Dnroch to Linden point. 2432 
—Manchuria Tumen Ula to Strelok bay. 

February. — New Charts.—No. 1836—Scotland, 
west coast:-Tobermory harbour. 3670—Mediter¬ 
ranean Malta channel. 3646—China, south coast, 
Canton river : Whampoa to Canton, sheet I. 3647 
—China, south coast, Canton river:—Whampoa to 
Canton, sheet II. 3605—China, south coast;— 
Hongkong to Mirs bay. 2543—New Zealand;— 
Maunganui bluff to Manukau harbour and Tutukaka 
harbour to Mayor island including Hauraki gulf. 

New Plans and Plans added :—No. 1301—Plans 
on the coast of Chile. New plan;—Mejillones del 
Sur bay. 895—Eastern archipelago ;—Plans of an¬ 
chorages in Bali, Lombok, Sumbawa and adjacent 
islands : New plans ; —Kombal bay, Ampenan road, 
Labuan Tring bay. 3002—China, east coast. Bias 
bay. Plan added ;—Sainun road 

Charts that have received additions or corrections 
too large to be conveniently inserted by hand, and in 
most cases other than those referred to in the Admi¬ 
ralty Notices to Mariners :— 

1698 - England, south coast:—Dover bay. 2447— 
England, south coast :—^The Lizard and adjacent 
rocks. 125 — Belgium :—Ostende roads. 3377— 
Norway:—Ure to Brettesnes. 2483—Atlantic and 
Indian oceans. 2060a — North Atlantic ocean, 
eastern portion. 2202a —South Atlantic ocean, 
eastern portion. 22026—South Atlantic ocean, 
western portion. 2564—United States, east coast: 
-^Delaware river, sheet II. 2831—Gulf of Mexico: 
Galveston bay. 192—Gulf of Mexico;—Galveston 
entrance. 643 -Africa, south coast; —Port Natak 
2908—Africa, south coast;—Port Natal entrance. 
2762—Indian ocean islands;—Comoro islands, with 
ac^acent coast of Madagascar. 3028'^Cochin China: 
—Kam ranh bay. 

These charts are issued by Mr, J. D, Potter, 
145, MinortecL 


HOME INDUSTRIES. 

The Hop Position ,—^Just before Parliament rose 
there was a discussion in the House of Commons 
upon the state of the hop industry in which several 
statements were made not easy to reconcile with 
oiBcial figures. It is common ground that the 
present position of the industry is deplorable, and the 
Americans are making what looks like a determined 
effort to capture the market. According to the 
Chancellor of the Exchequer the average prices for 
last season’s hops run from 35s. to 42s. a hundred¬ 
weight, while Sir Gilbert Parkei stated in the debate 
that the latest importations have been offered at 25s. 
a hundredweight. However that may be, English 
hops of last season are being sold at prices which 
leave no profit, and there is no prospect of early and 
substantial improvement. The result must be further 
decrease in the area under hops, which last year was^ 
only 44,938 acres. The Chancellor of the Exchequer 
contended that the importation of foreign hops has- 
had little to do with the present depression, and 
added, ‘‘there has been a steady decline in each 
decade in the quantity of hops imported from 
abroad.” It would be more correct to say that until 
the present year there has been no appreciable in¬ 
crease. No imports have been less “ steady.” They 
have been in inverse ratio to the home pioduction. 
For example, in 1903, when the total production of 
the United Kingdom was 421,068 cwts., the imports 
fell to 113,998 cwts. In 1904, when the home crop 
was only 282,330 cwts., the impoits rose to 
313,607 cwts. In 1905, when our own hop fields 
produced the largest yield on record, 695,943 cwts., 
the imports from abroad fell to 105,953 cwts. 
The Chancellor of the Exchequer went on to 
say, ” There are two things which have really affected 
the hop trade. The first is machinery. We are 
producing the same quantity of hops out of a smaller 
acreage.” Is that the case ? The average yield per 
acre of hops last year was more than three cwts. in 
excess of the very low yield of 1906, but fell nearly 
half a cwt. short of the decennial average. Again, the 
Chancellor of the Exchequer attributes the fall in 
prices in considerable degree to ” the use of hop sub¬ 
stitutes.” But according to the last annual brewing 
return nearly 64,000,000 lbs. of hops were consumed 
in brewing, against just over 29,500 lbs. of substitutes. 
It is much easier to dS^nonstrate the deplorable con¬ 
dition of the home hop industry than to show how it 
is to be Improved. Our variable climate is greatly 
against the hop cultivator. A week or two of wet^ 
cold weather, at a particular period of growth, and the 
most promising crop may be irretrievably injured. 
Then the cost of production—at the lowest, ;f40 an 
acre—adds greatly to the risk.- The profits are large,, 
when weather and prices are good, but these are the 
rare years. It may well be doubted whether, without 
protection, the hop industry can long survive in the 
United Kingdom, and as the late Lord Salisbury 
told the hop growers of Kent, some years ago, the hop 
growers are not likely to get a ^ax on their particular 
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product unless they are willing to concede a tax on 
other people*s products. It is, however, greatly to be 
hoped that some means will be found to induce a re¬ 
newal of cultivation, which means so much, in certain 
districts, for the labourers. 

The Shipbuilding Outlook, —The woodworkers and 
the engineers in the North of England have not yet 
consented to accept the lower wages insisted upon by 
employers, and the federation of shipbuilding em¬ 
ploy is have intimated that if the shipyard wood¬ 
workers will not come to terms with their employers 
before April 25tb, a lock-out of all the shipyards in 
the federated area will be declared. This means 
practically a lock-out over the whole country, and 
apparently the only thing that can arrest it will be 
the consent of the stiikers either to accept the 
reduced wages ofTered them, or to endow their 
executive officials with full powers to effect the best 
possible settlement with the employers. There seems 
to be little likelihood of the employers moving from 
their present position, so that it rests with the work¬ 
men to decide whether there is to be something like 
a national lock-out or not. The effects of the strike 
on the north-east coast were shown by the output in 
February, when only five vessels were launched on 
the Tyne, only one of these being a sizeable steamer. 
In the two months, January and Februaiy, only nine 
vessels were launched on the Tyne, as compared with 
twenty-two in the corresponding period of last year, 
and on the Wear only four vessels as compared with 
fourteen in the same period of 1907. In March the 
output was practically nil. Even on the Clyde the 
past quarter has been a very poor one, the actual 
output of the Clyde yards in the quarter being 
60,080 tons, which compares with the 121,350 tons 
in the first quarter of 1907, and with 128,533 tons in 
the first quarter of 1906. We must go to the March 
quarter of 1895 for so small an output. Under these 
circumstances, it is not surprising to hear of the large 
and increasing number of the unemployed in many parts 
of the country, for the shipyards not only give em¬ 
ployment to the artisans engaged in the actual work of 
stiuctural erection, and to unskilled labourers, but 
also to the employis of a large number of dependent 
industries carried on outside the shipyards, such as 
chain and windlass making, rope making, sail making, 
-electric fitting, copper and brass finishing, upholster¬ 
ing, and the various branches of engineering. 

Values in the Country of Origin,—-A. well-known 
accountant, Mr. F. G. Wilson, has been commis- 
missioned by the Commonwealth Government to 
make enquiries in London, Manchester, and else¬ 
where with respect to the true European values of 
-certain goods exported to Australia. Referring to 
this mission the Melbourne Age says that for a long 
time past a large number of cases have been accumu¬ 
lating in which it has been quite impossble for the 
local Customs experts to say whether the values in 
.the country of origin submitted in the invoices 


1 elating to certain goods can be accepted as reliable 
or not. It may be that they are perfectly correct, 
but occasionally indirect evidence has been forth¬ 
coming that if investigation was pressed a little in 
the country of origin further light on the true value 
would be obtained. It is to make this investigation 
that Mr. Wilson has been retained by the Federal 
Government. He will enquire into at least twenty 
cases, carrying with them a detailed examination of 
books. 

Cotton Profits, —In bis latest Cotton Tiade Circular, 
Mr. William Tattersall gives a summary of the 
accounts of six cotton companies which took stock 
for the quarter ended March 31st, and ten others 
which have just taken stock for the half year. The 
figures show an average profit of 24-67 per cent, per 
annum on the share capital, or 18 08 per cent, per 
annum on share and loan capital combined, after 
allowing interest on loans. On the other hand, Mr. 
Tattersall has compared the market quotations of the 
shares of about 100 companies in the middle of 
October last with the corresponding quotations on 
April 1st, and finds that there has been an aggregate 
depreciation of 670,000. 

Insurance Enterprise. —The latest illustration of 
insurance enterprise is afforded by an insurance com¬ 
pany recently established on non-tariff lines, which is 
now prepared to issue policies covering such liability 
as auditors may incur to their clients on account of 
errors committed by the clerks employed. The rates 
are moderate, and are understood to be based on the 
reputation in the past of individual firms and the 
number of clerks employed. Another department in 
insurance indemnifies chemists and druggists against 
loss in connection with claims arising out of errors in 
the dispensing and sale of drugs. Speaking of insur¬ 
ance, the final statement of losses incurred by the 
British insurance companies in connection with the 
conflagration at San Francisco in 1906, is given in 
the “Post Magazine Almanack** recently issued. 
They show the loss of the London Assurance Cor¬ 
poration to have been no less than 933,566; yet, 
notwithstanding this heavy set-back, its financial 
position is still very strong. Next in order of loss 
comes the Royal with ji’9i9,035, and the Liverpool 
and London and Globe with ;£8oo,7i3. These 
figures differ materially from those issued a year ago. 

Coal and the Middleman. —Another attempt is 
about to be made to eliminate the middleman and 
bring the colliery proprietor into direct relations with 
the consumer. A coal mine near Mold, North 
Wales, has been purchased by a company for the 
purpose of supplying coal direct to consumers first at 
Birkenhead and later on at other places. It is esti- 
. mated that the coal can be mined for 6s. fid. a ton, 
railed to Birkenhead for about is. 6d., and dis¬ 
tributed for 3s., whereas during the past winter coal 
has been selling in Birkenhead at 2ts. per ton. 
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GENERAL NOTES. 

State Quinine. —In Italy, the State sells quinine 
to the peasants in the malarious districts, and the 
profit is used to combat the malaria. Referring to 
the subject, Mr. Consul - General Neville - Rolfe 
(Cd. 3727-42) says that the methods employed in 
combating malaria are, fir^, the protection of the 
peasants from mosquitoes. This, owing to their 
ignorance, and their untidy habits, is a difficult 
matter, as they will not take care of the wire gauze 
which is placed over their doors and windows, nor 
will they adopt the precaution of using veils and gloves 
when they are obliged to go out at night. The 
second means used in the contest, is the draining of 
the land, and filling up the pools where the insects 
breed; and the third method, which is very effec¬ 
tual, is what is called bonificamento,** or im¬ 
provement, which is affected by retrenching the land, 
adding the silt of rivers when available and thus 
causing it to absorb more moisture. Last year the 
Stale sold quinine to the peasants, of a value of 
;f70,204, the net profit amounting to 18,515. 


MEETINGS OF THE SOCIETY. 

Ordinary Meetings. 

Wednesday evenings, at 8 o’clock :— 

April 29.—“Modem Roumania.’' By Alfred 
Stead, Consul-General for Roumania. Sir Percy 
Sanderson, K.C.M.G., will preside. 

May 6. —** The Gramophone, and the Mechanical 
Recording and Reproduction of Musical Sounds.” 
By Lovell N. Reddie. 

May 13. — “ The Underground Water Supplies of 
the Thames Basin.” By Clayton Beadle. 

May 20.—“ Industrial Entomology: or the 
Economic Importance of a Study of Insect Life.” 
By F. Martin Duncan. 

Indian Section. 

Thursday afternoons, at 4.30 o’clock :— ' 

April 30. Reminiscences of Indian Life.” By 
the Right Hon. Lord Lamington, G.C.M.G., 
G.C.I.E. late Governor of Bombay. The Right 
Hon. Viscount Midlbton will preside. 

May 21.—“The United Provinces of Agra and 
Oudh.” By Sir James John Diggss La Touche, 
K.C.S.I., Member of the Council of India and late 
Lieutenant-Governor of the United Provinces. 

Applied Art Section. 

«Tuesday evenings, at 8 o’clock 

April 28.--”Lace as a Modem. Industry.” By 
Ukas ISSICOKGER. Alan S. Cols, C.B., will preside. 


MEETINGS FOR THE ENSUING WEEK. 

Monday, April 27...Civil Sngineert, 35, Great George- 
street, S.W., 8 p.m. (James Forrest Lecture.)* 
Professor Henry Louis, “Some Unsolved Pro¬ 
blems in Metal Mining.” 

Surveyors, X2, Great George-street, S.W., 4 p.m. 
Mr. Kt'nneth J. J. Mackenzie, “ I he Agricultural 
Education of the Land Surveyor.'* 

Medical, xi, Chandos-street, W., 8} p.m. 

Victoria Institute, 8, Adelphi-terrace, W.C., 4} p.m. 
Mr. C. D. Fox, “ The Southern Alps of New 
Zealand and their Glaciers.” 

Tuesday, April a8...ROYAL SOCIETY OF ARTS,. 

John-street, Adelphi, W.C., 8 p.m. (Applied Art 
Section.) Miss Isemonger, “ Lace as a Modern 
Industry.” 

Royal Institution, Albemarlo-street, W, 3 p.m. 
Mr. G Stoney, “ The Development of the Modern 
Turbine and its Application.” (Lecture I.) 

Civil Engineers, 25, Great George-street, S.W., 
8 p.m. Annual General Meeting. 

Photographic, 66, Russell-square, W.C., 8 p.m, 
I. “ The Carlograph Process by the Rotary Photo 
Company.” 2. Mr. A. Gallenkomp Hartl's 
Method of Showing the Path of a Beam of 
Light through Optical Apparatus. 

Zoological, 3, Hanover-square, W., 8^ p.m. 

Horticultural, Vincent-square, Westminster, S.W., 
3 p.m. Mr. E White, “ The Profession of Land¬ 
scape Gardening.” 

Faraday Society, 82, Victoria-street, S.W., 8J p.m. 

Wbdnksday, April 29.. ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. Mr. Alfred 
Stead, “ Modern Roumania.” 

Royal Society of Literature, 2c, Hanover-square, W , 
5 p.m. Dr. Francis Galton, “ Suggestions for Im¬ 
proving the Literary Style of Scientihe Memoirs.’* 

British Astronomical, Sion College, Victoria- 
embankment, E.C., 5 p.m. 

Dante Society, 54, Mount*street, W., 3} p.m. Alfred 
Austin, P.L., ** Dante’s Poetic Conception of 
Woman.” 

Thursday, April 30.. ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 4} p.m. (Indian 
Section.) Lord Lamington, “ Reminiscences of 
Indian Life.” 

Royal, Burlington-house, W., 4^ p m. 

Royal Institution, Albemarle-street, W., 3 p.m. 
(Tyndale Lectures.) Mr. W. Bateson, “Mendelion 
Heredity.” ^Lecture I.) 

Electrical Engineers, 35, Victoria-st., S.W., 8 p.m. 

Historical, Lecture-hall, Field-court, Gray’s-inn, 
W.C., 5 p.m. Rev. H. J. Dukinfield Astley, “ The 
Muraillcs Politiques of the Franco-German War 
(1870-71) and their Significance as Historical 
Sources.” 

Mathematical, 22, Albemarle-street, W., p.m. 

Optical Society, 20, Hanover-square, W., 8 p.m 
Dr. W. Ettles, “The Structure of the Eye.” 

Friday, May x.. Royal Institution, Albemarle-street, W 
5 p.m. Anxiual Meeting. 9 p.m. Prof. J. Larmor 
“ The Scimstific Work of Lord Kelvin.” 

Art Workers’ Guild, Clifford’s Inn-hall, Fleet-street, 
E.C., 8 p.m. Paper on “ Fresco. * 

Architectural Association, 18, Tufton-street, S.W., 
7i p.m. Meeting to Consider and Compare the 
Design for the London County Hall. 

Saturday,'May 2...Educational Handwork Association (at 
the House or the Royal Society or Arts, John- 
street, Adelphi, W.C.) 3 p.m. Prof. L W« Lyde, 
“ Temperate and Tropical Forests.” 

Royal Institution, Albemarle-street, W , 3 Mr.. 
G. F. Scott Elliott, “Chile and the Chilians.” 
(Lecture I.) 
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NOTICES. 


NEXT WEEK. 

Wednesday, May 6, 8 p.m. (Ordinary 
Meeting.) Lovell N. Reddie, The 
Gramophone and the Mechanical Recording 
and Reproduction of Musical Sounds.*' 

Further details of the Society's meetings will 
be found at the end of this number. 


APPLIED ART SECTION. 

Tuesday evening, April 28 ; Alan S. 
Cole, C.B., in the chair. 

The paper read was * * Lace as a Modern 
Industry," by Miss Isemonger. 

The paper and discussion will be published 
in a future number of the JournaL 


INDIAN SECTION. 

Thursday afternoon, April 30 ; The Right 
Hon. Viscount Midleton in the chair. 

The paper read was Reminiscences of 
Indian Life," by the Right Hon, Lord 
Lamington, G.C.M.G., G.C.I.E., late 

Governor of Bombay. 

The paper and discussion will be published 
in a future number of the Journal, 

PROCEEDINGSOF THE SOCIETY. 

NINETEENTH ORDINARY MEETING. 

Wednesday, April 29, 1908; Sir Percy 
Sanderson, K.C.M.G., in the chair. 

The following candidates were proposed for 
election as members of the Society:— 
Azizuddin, Hussain, Khan Bahadur Mahammad, 
Collector and District Magistrate, South Canara, 
Madras, India. 


Cunningham, P. A., R.I.M. Dockyard Extension, 
Bombay, India. 

Din, Hon. Mian Mohd. Shah, B.A., Lahore, Punjab, 
India. 

Goto, Baron S., President, South Manchiuian Rail¬ 
way, Tokio, Japan. 

Greaves-Walker, Arthur F., Utah Fire Clay Com¬ 
pany, 1098 South First West-street, Salt Lake 
City, Utah, U.S.A. 

Hart, Sidney George, Shillong, Assam, India. 

Hughes, Hon. John, M.L.C., Vice-President of the 
Executive Council, Sydney, N.S.W., Australia. 

Hughes, Right Hon. Thomas, Lord Mayor of Sydney, 
Sydney, N.S.W., Australia. 

Kenyon, James, Walshaw Hall, Bury, Lancashire. 

Larmour, Hon, Charles Frederick, care of Smith’s 
Shipping Agency, i8, Eldon-street, E.C., and 60, 
Bentinck-street, Calcutta, India. 

Parshad, Lala Joti, K.I.H., Jagadhari, District 
Ambala, Punjab, India. 

Saklatvala, Shapurji D., 2, Norfolk-street, Strand, 
W.C. 

Scotland, Thomas McIntosh, Tollcross, near Glas¬ 
gow. 

Shakespear, Lieut.-Col. John, C.I.E., D.S.O., 20, 
The Barons, St. Margaret’s, Twickenham. 

Slater, Edward Murray, Red House, Woodbridge, 
Suffolk. 

Watkins, Arthur Anderson, A.M.Inst.C.E., Bala 
Lodge, Blackheath, S.E. 

The following candidates were balloted for 

and duly elected members of the Society:— 

Hood, James N., Fintragh, Midmills-road, Inver¬ 
ness. 

Humphreys-Davies, George, 7, Portsea-place, Con¬ 
naught-square, W. 

Leeson, J. H., St. Thomas’s School, Howrah, 
India. 

Morrison, Captain James, K.I.H., Nagpur, Central 
Provinces, India. 

Nicholson, Sir Frederick Augustus, K.C.I.E., 
Yercaud, Madras Presidency, India. 

Parcon, Raymond, F.R.G.S., Victoria-Mah€, Sey¬ 
chelles. 

Wills, Henry Tarleton, Morley’s Hotel, Trafalgar- 
square, W*C. 

Wilson, James, C.S.I., Lahore, Punjab, India. 
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Uhe Chairman, in introducing the reader of the 
paper, said that the paper dealt with modem Rou- 
mania, g country which was scarcely so well known 
in England as it might be with advantage. It 
possessed not only that historical interest which 
attached to the connection of the country with the 
ancient Dacia and Msesia and its inhabitants, with 
the Roman legions which fought under Trajan, but 
also that later and more prosaic, but very material, 
interest which lay in the opening up of the Danube 
to trade and commerce by the International Com¬ 
mission—a work in which a British engineer had 
played so large a part. 

The paper read was— 

MODERN ROUMANTA. 

By Alfred S tead, 

ConsuLGcneral for Roumania. 

Althoug^h the subject of my paper to-nig-ht 
is ** Modern Roumania,*’ it is quite impossible 
to gain any real idea of the modern country 
without some knowledge of its past history, 
the foundations upon w'hich the modern State, 
the State as we see it to-day, is founded, and 
from which have sprung those national forces 
which are still moulding and changing the 
destinies of the Roumanian race. 

** For seven centuries,” runs one of the declarations 
of the “Lieutenance Princifere ” to the National 
Assembly in i 806 , “ the Roumanians have struggled 
to become a powerful State, based on solid and 
liberal institutions; their struggles to this end 
have been heroic, and no history is richer than 
theirs in great deeds, in sacrifices, and in abnega¬ 
tion.Since the foundation of their fatherland, 

they have had to fight against many obstacles, 
against many ambitions, against numerous aspira> 
tions of conquest; they have had to struggle against 
those intrigues which sow’ed discord amongst them ; 
they have had to fight against armed incursions ; 
they have had to repel at the same time the influx of 
barbarians and the covetousness of many powerful 
neighbours; from all these struggles the Roumanians 
have emerged triumphant. Firm in their faith and 
in their desire, strong because of their origin and 
because of their valour, they have traversed all these 
vicissitudes.” 

Roumania is certainly not a State built upon 
the sand, a creation of yesterday, but she 
gathers strength and inspiration for the present 
from that time when, centuries ago, the Rou¬ 
manian nation stood amongst the foremost of 
civilised States, and played a great role in 
the shaping of Europe. The history of Rou¬ 
mania has been one long series of struggles 
for the preservation of the autonomy and 
of the national character of those two 


former principalities of the Danube, Moldavia 
and Wallachia, which formed for centuries 
the rampart of Christianity and Occidental 
civilisation against the invasions of the Turks 
and of the Tartars. The Western nations of 
Europe owe indirectly a debt to Roumanfa, 
since they were enabled to work quietly in the 
development of their civilisation while Rou¬ 
mania, though reeling under the first shock 
of the Oriental advance, kept it at bay. It was 
in these conflicts and perils that the warrior 
blood of the legions of Trajan, the founders 
of the Roumanian people, proved that time 
had not sapped its vitality nor diminished its 
valour. For it must not be forgotten that 
Roumania was the scene of the exploits of the 
Emperor Trajan, the ruins of whose bridge 
over the Danube remain a signmark of the 
national heritage of the Roman settlement, and 
Roumania’s early history stands chiselled in 
undying figures on the Trajan Column at 
Rome. Not only did Rome’s warriors traverse 
and inhabit the country, but on the shores of the 
Black Sea, where now there flourishes the great 
seaport of Roumania, Constantza, Ovid lived in 
exile, surrounded by his admirers and friends. 
But after Rome the deluge, and in the following 
centuries of struggle, the Roumanian people, 
as Roumanians, found themselves. In these 
constant later w’-ars there was apparent no de¬ 
crease of valour, and it was the same spirit 
which led the Roumanian levies in 1877 to 
storm the lines and redoubts of Plevna, and 
created for the national heroes a wider fame. 
Such were Mircea Bassiraba, hospodar of 
Wallachia, who fought as an ally of Europe 
against the armies of Bajazide under the walls 
of Nicopolis towards the end of the fourteenth 
century; Nichei the Brave, who succeeded for 
some time in uniting all the Roumanian coun¬ 
tries under one crown ; and Etienne the Great, 
hospodar of Moldavia (1456-1504), who was 
not only a great soldier but also a great states¬ 
man. He stands as perhaps the most noble 
and distinguished figure ever produced by the 
Roumanian race. Pope Sixtus V. named 
Etienne “the Defender of Christianity,” 
whom in recent years King Charles of 
Roumania rightly declared to be “great 
amongst the most great.” These wars, 
these sufferings, tried and proved the race, 
and purged them as with fire—a needed 
preparation, if the nation was to survive the 
more dangerous ordeal of a debased political 
development. For this national force was 
sapped and corrupted with the advent of the 
rule of the Phanariot princes, until in 1850 
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two principalities, Moldavia and Wallachia, 
vegetated under the suzerainty of Turkey 
and of Russia. The transition of this estate 
to its present position has been the history of 
modern Roumania. 

It may, perhaps, be permitted here to draw 
a parallel between Roumania, in her rapid 
development into a modern national force, and 
that other country, whose national progress 
has astonished the world and created a new 
world situation — Japan. There is a very 
curious similarity between the two countries. 
Both races are distinct, situated in the midst 
of totally different peoples ; both countries 
were, until some few decades ago, feudal 
lands, and in both, agriculture ranked far 
higher than industry or commerce. In both 
countries the same great force has wrought the 
astonishing results now seen by the world; 
that same great force of natural patriotism, 
that divine fire without which no nation can 
hope to live, much less to become worthy. 

Roumania may well be proud to be called 
the Japan of Europe—now a term of praise and 
highest honour. She has achieved, in the 
midst of the incessant jealousy and opposition 
of Europe, much that the free Empire of the 
Far East has accomplished. But, in all 
Justice, it must be recorded that the progress 
of Roumania, if less great, is perhaps more 
meritorious even than that of Japan. To a 
small State, which was hampered at every turn 
by Turkish reaction and European greed or 
ignorance, with frontiers marching with great 
empires, the opportunities of progress were 
much less facile than in the island empire of 
Japan, comparatively free from outside influ¬ 
ence. The Roumanians do not lack patriotism 
(their pasc history affords ample proof of that), 
and that patriotism it is which enabled them to 
hold fast to their position as the outpost of 
Europe in the Near East. But it was an 
unregulated and often undisciplined patriotism, 
sometimes even exploited against the aims of 
the country by outside Powers of indigenous 
aspirants. And it is, therefore, that we must 
count the beginnings of modern Roumania 
from the time when the Roumanians recog¬ 
nised their destiny, and determined to work it 
out under the guidance of a ruler of foreign 
blood. This determination was well expressed 
by the great patriot Bratianu, when he wrote ; 

“ No obstacle will prevent us from recon.structtng 
Roumania. It is now only a question of time and 
the road to be traversed, when it means to be or not 
to be! . . . No, henceforth nothing will arrest 

our rush. We ha\*e already secured a great victory. 


Europe has already recognised that we are a people 
destined to fight and to triumph through freedom. 
Our place is marked among the nations which 
constitute the Republic of Europe. It is for us to 
conquer it.** 

Of the national awakening a great Rou¬ 
manian has said : 

“ Heavy indeed has been the labour of the resur¬ 
rection of the Roumanian people. They, who for 
centuries had lain in chains were suddenly summoned 
to decide upon the foundation of their future. The 
people then expressed their wishes for the present 
with wisdom, for the future with foresight, and ^vith 
good faith for both. The Roumanian people were 
determined upon the union of the principalities of 
Moldavia and Wallachia under the name of Roumania 
into one single State with constitutional institutions^ 
and, in order that this determination might not have 
the character of a meiely fugitive incident, but that it 
might remain an enduring influence, it was prescribed 
by the Declaration that the Roumanian Sovereign 
should be elected from amongst the members of an 
European Sovereign family, so that he might enjoy at 
home and abroad, the authority and prestige which 
befit the Sovereign Founder of a dynasty, and so 
unite Roumania by ties of blood to the great family 
of European States. Such was the demand, general 
and unalterable, imperious and absolute, of the 
Roumanian people.’* 

When Prince Charles of Hohenzollern Sig- 
marien landed in Roumania on May 10, 1866, 
and, by the unanimous wish of the people, 
assumed the control of the Roumanian desti¬ 
nies, the new era of the country really began 
upon systematic lines. In the worde of the 
great Roumanian statesman. Demeter Sturdza, 
w^ho was serving his country when the young 
prince arrived, and who to-day occupies the 
post of Prime Minister to the King ; 

“ From that day the Roumanian people have 
laboured beneath the yoke of a gigantic undertaking, 
and our confidence in ourselves has firmly taken root. 
Since then a great change has taken place Never 
for a single moment have we .stood still, our progress 
has been steadtast and unceasing, foi we had to 
accomplish every ten years the work of a century lost. 
Thus we have surmounted the greatest difficulties, 
and the renascence of the Roumanian people has 
been accomplished. This nation has entered upon 
the path of that constant labour which renews and 
consolidates a people’s strength.” 

Where once was chaos, corruption, and the 
worst remains of the Phanariot rule, to-day is 
an orderly State, bound in friendly alliance 
with great Powers, and, more important still, 
an example to the world of peaceful internal 
development and a tranquil but persistent 
foreign policy, which seeks friendship every- 
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where, and is not overruled and endangered 
by a^too fierce desire of change or aggran¬ 
disement, such as often characterises small 
States. 

It is impossible to overestimate the value of 
the influence of King Charles upon this renas¬ 
cence of his country. Little by little, in¬ 
spiring by his example, upholding by his 
buoyant confidence, he has systematised and 
strengthened the love of the Roumanians for 
Roumania, until to-day not even the evil, 
insidious dregs of Phanariotism or the harmful 
influences of foreign education can hope to 
prevail against the more healthy national 
spirit permeating the people over whom 
he rules. The national standpoint was 
outlined by King Charles when he said :— 

By ourselves alone ! These proud words, 
which ornament the Roumanian crown, de¬ 
serve to be engraved within the heart of each 
Roumanian. They should be our guide, for 
they will give us power to conquer all diffi¬ 
culties, and will strengthen our faith in the 
future.” And there are not wanting practical 
results of this policy, for in the Dobrudja, in- 
corporated in Roumania after the war with 
Turkey, the king has created a great commer¬ 
cial port at Constantza, whence the grain and 
petroleum of Roumania can flood the market. 
From here will radiate a Roumanian marine, 
which will bear the Roumanian flag to all 
parts of the world. Agriculture has been 
carefully cherished ; and to-day the country is 
one of the principal grain-exporting countries 
of the world. 1 he lot of the peasant, formerly 
so low, has been improved, especially by the 
new agrarian reforms, which stand perhaps 
unique as a comprehensive effort to solve one 
of the most difficult of questions; and a com¬ 
pulsory educational system has been organised, 
owing much to the direct support and inspira¬ 
tion of the royal family. The finances of the 
country have been placed upon a stable foot¬ 
ing, and although the nation has already 
acquired a sufficiency of debt, the future is 
mot at all dangerously beset. Thanks to the 
discovery of extensive petroleum fields, Rou¬ 
mania has been strengthened and released 
from the position of a country relying solely 
on the rain and sun for its prosperity; while 
thanks to the King’s indefatigable efforts and 
unceasing watchfulness, the petroleum indus¬ 
try has been protected from becoming the 
luonopoly either of the ruthless Standard Oil 
Trust, or of other outside forces inimical to 
the welfare of the country. 

Roumania to-day, with her 50,700 square 


miles (only a little less than the area of 
England) and her population of 7,000,000, is 
a constitutional monarchy in the best sense 
of the term, with all the rights and privileges 
of the Roumanian subjects amply guaranteed. 
The legislation, under the King, is vested in 
the elected Chamber. The Chamber of Depu¬ 
ties is composed of 183 members elected for 
four years, and the Upper House, or Senate, 
consists of 121 members, of whom all save 9 
are elected. These nine are; the Crown 
Prince, when he attains the age of 18 ; the 
two Metropolitans, and six Bishops. Senators 
are elected for a period of eight years, half 
their number retiring every four years, and 
they are eligible for re-election. 

There is absolute freedom of religion in 
Roumania, no discrimination being made 
against any sect. The national religion, 
however, is the Greek Orthodox, but the old 
influence of the Church suffered great diminu¬ 
tion after the secularisation of Church property 
by Prince Cuza, who, in this respect, might be 
called the Henry VIII. of Roumania. 

It is largely due to the excellence of her 
army that Roumania has been able to enjoy 
-peace and development undisturbed by foreign 
aggressions. King Charles has ever been at 
heart a soldier; and his work in connection 
with the Roumanian army has proved not only 
his enthusiasm but his military ability. His 
work during the early years created a solid 
administrative foundation for the army, which 
was tested and found good in the fields before 
Plevna. There, in 1877, the young Roumanian 
army saved the Russians and gained their 
country’s independence, and to-day, with some 
quarter of a million men on a war footing, the 
Roumanians are ready and able to play a 
decisive part in the history of Europe should 
their country and their king demand it. The 
morale of the troops is so good as to call forth 
the admiration of the foreign attaches who year 
by year attend the Roumanian manoeuvres, 
and their arms and equipment, notably those 
of the artillery, are equal to those of any other 
country. 

Roumania is a maritime State in so far as 
she possesses a considerable coast-line on the 
Black Sea, and for the protection of her in¬ 
terests in these waters there exists a small 
fleet of secondary war vessels—cruisers and 
torpedo-craft. Roumania also possesses in 
the Danube a waterway not only of great com¬ 
mercial importance, but forming her frontier 
^ith Russia, Hungary, Bulgaria and Servia. 
This great European stream is an international 
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highway, and should be subject to inter¬ 
national supervision and control. Save, how¬ 
ever, for the mouth of the Danube, which is 
under the jurisdiction of an International 
Commission, the river has been controlled 
either by individual Powers or entirely neg¬ 
lected. This International Commission for 
the Control of the Mouth of the Danube, by 
the way, which was constituted by the Treaty 
of Paris, stands, I believe, as perhaps the 
only instance of the European Concert working 
peacefully and constructively for some practical 
end. Indissolubly connected with the work of 
the Commission and the transformation of the 
Danube into a navigable waterway, is the 
name of the eminent engineer, Sir Charles 
Hartley, who is regarded in Roumania as 
the creator of the river of to-day, and is 
affectionately called the Father of the Danube. 
It is a great pleasure to me that in your 
Chairman to-night we have one the greatest 
authorities upon the work of the Danube 
Commission; and he must understand the 
appreciation of Roumanians for him and his 
Commission when he considers the creation of 
a special river fleet for the Danube, whereby 
Roumania has given the most satisfactory 
assurance that she takes very seriously to 
heart her duty of adequately policing the 
Lower Danube, that is to say, that part of the 
river which stretches between the jurisdiction 
of the International Commission and of 
Hungary. The systematic supervision and 
regulation of the Lower Danube has an inter¬ 
national significance which cannot be ignored, 
since the success of this undertaking must 
inevitably affect the question of the control 
and supervision of the river above the iron 
gates. In other words, if may eventually 
mean the realisation of the true international 
idea of a free Danube. So adequate, indeed, 
is this river fleet for the maintainance of 
an efficient supervision of the Lower 
Danube, that, in the very unlikely event of 
the dissolution of the International Commis¬ 
sion, its duties could be assumed by Rou¬ 
mania alone. With reason did King Charles 
exclaim, on the occasion of the christening of 
the fleet at Galatz The war for our 

independence, making us, as it did, masters of 
the mouth of the Danube, gave to our navy a 
serious existence. We have, therefore, the 
duty of strengthening our naval forces, in order 
to be able to fulfil the high mission which has 
fallen to us on this great river.” Besides its 
internal importance, the Roumanian fleet on 
the Danube is a notable development of the 


defensive force of the country. Indeed, no 
other European Power possesses such a power¬ 
ful river flotilla. The fleet consists of four 
modern monitors and eight torpedo-boats, both 
types presenting several noteworthy points. 

The financial prosperity of Roumania, 
although there appears to be, unfortunately, 
a tendency to ignore Roumanian finance in 
this country, is quite remarkable, and 
there are ample grounds for regarding 
the financial standing of the country 
as most satisfactory. It is true that Rou¬ 
mania has passed through financial crises, 
but that is not an experience to small 
States alone. Some six years ago the 
country underwent a crisis of this kind, 
but was saved by the inauguration of 
strict economy, the reduction of expendi¬ 
ture for a series of years, and the issue 
of budgets with surpluses, in order that 
these surpluses might be used for public 
works to the exclusion of all loans. Many 
reforms were instituted in the financial 
system, notably the abolition of the octroi, 
which has produced the best financial 
and economic results, and the institution of 
numerous popular banks, which have been 
enormously developed, and which are des¬ 
tined to play an important role in an early 
solution of the peasant question, creating as 
they do so much improvement in the economic 
conditions of the rural population, encouraging 
thrift, and furnishing them with an efficient 
protection against usury. 

The National Debt of Roumania, both 
internal and external, amounts at the present 
moment to ;^56,000,000, which is equivalent to 
a sum of per head of population (in the 
United Kingdom, in 1907, the National Debt 
amounted to ;^i6 per head of population), but 
a very great proportion of this debt has been 
incurred for remunerative national under¬ 
takings, and is offset by realisable assets of 
greater value than at the time of the floating 
of the various loans. Another very satis¬ 
factory point is that all the loans issued by 
Roumania have been subscribed without any 
special guarantee, beyond the general guar¬ 
antee of the State, being given. Roumania 
is thus a noteworthy exception to the majo¬ 
rity of States; and the fact testifies to the 
confidence and credit that the conduct of 
her national and financial affairs has inspired 
in the markets of Europe. The first loan, 
amounting to ;^2,040,ooo, was issued by Rou¬ 
mania in 1868 at an interest of seven and a- 
half per cent., and was taken up by a s3mdi« 
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cate of bankers of Vienna and London with a 
term df 92 years. All subsequent loans issued 
by Roumania have been at five per cent., and 
nearly the total sum of these loans has been 
converted at different periods into four per cent , 
so that there remain only 400,000 at five 
per cent. The greater part of the Roumanian 
National Debt has been used for the purchase 
and construction of railways, which expendi¬ 
ture represents nearly ^^32,000,000. The State 
railways, besides being an asset of great in¬ 
trinsic value, produce annually a net profit of 
more than ;^i,250,ooo, a revenue which is 
increasing every year. The rest of the Debt 
has been spent upon the construction of roads, 
ports, public buildings, military works, and 
other necessary national undertakings. Al¬ 
though Roumania has never had to offer any 
special guarantees, the National Debt is 
amply secured, not only by the flourishing 
condition of the Roumanian finances—which 
for the last seven years at least have produced 
an annual surplus averaging ii per cent, of 
the revenue—but, at the same time, by the 
property owned by the State, the railways, the 
forests, the great oil-bearing lands, the fish¬ 
eries, the immensely rich and practically 
inexhaustible salt mines, &c. It is, however, 
indisputable that the financial ])rosperity of 
Roumania is the most important point to be 
considered by creditors wishing to be assured 
of the security of their investments. This pros¬ 
perity is demonstrated by the great development 
of the revenue and of trade. The Roumanian 
State revenues, which in 1875 amounted to 
;^4,ooo,ooo, have now reached the sum of 
;^i6,40o,ooo. In the last six financial years, 
there have been surpluses varying from 
;^8oo,ooo to ;^2,ooo,ooo ; and it is by means of 
these surpluses that the public works in course 
of construction have been provided for. At 
the same time, the foreign trade of Roumania 
is extremely psosperous ; and in all the normal 
years, that is to say, w’hen there wavS at least 
an average harvest, the exports surpass the 
imports. Thus the total commerce of Roumania 
was, in 1906, ;^36,49I,75 o, of which the im¬ 
ports represented £16,862,7/^0, and the ex¬ 
ports 19,654,404, which gave a balance in 
favour of Roumania of £2,7gi,66/^. In view of 
this prosperous financial condition, it is not 
surprising that Roumanian State Bonds should 
Stand high. The Five per Cent. Bonds 
averaged 101, and the Four per Cent, from 89 
to 94 during the last six months. Nearly 
All Roumanian Loans have been made on 
tbe Continent, notably in Berlin, and British 


capital has practically ignored the Roumanian 
field, which, however, seems to offer such 
security and profit as are seldom to be found 
together. More especially is this indifference 
to be wondered at when it is remembered that 
there has existed in Roumania for years a 
prosperous English bank, the Bank of Rou¬ 
mania, which is iii a position to advise and 
gather information of the most assured 
accuracy on any subject. 

The revenue is composed of the sum ob¬ 
tained by direct and indirect taxation, mono¬ 
polies, public services. State lands, and 
miscellaneous resources. The direct taxes 
consist of the following:—A poll-tax, a land 
tax, a tax on the spirit distilled from plums, a 
tax on patents, a tax on the shops for the sale 
of alcohol, a tax of three per cent, (formerly 
five per cent.) on the salaries of all public and 
private officials and on pensions, a tax on un¬ 
earned incomes, and additional centimes on 
certain taxes for special objects. The chief 
indirect revenue proceeds from the Customs 
tariff, which is designed to protect the industrial 
growth of the country. There are five State 
monopolies in Roumania—-for tobacco, salt, 
matches, playing-cards, powder, and cigarette- 
papers. The salt monopoly is the most 
ancient, and the right of working the salt 
deposits used formerly to be vested m the 
person of the Prince. Much of the salt 
produced is exported to the neighbouring 
countries. There exist no fewer than fifty 
known deposits of salt in Roumania, and it 
has been estimated that in the two principal 
mines there are still available 600,000,000 tons 
of salt of very pure quality. This monopoly 
yielded some ;^30o,ooo to the State in 1906. 
The tobacco monopoly yields one of the most 
important sums of the Budget, and its net 
revenue has risen from ;£5oo,ox) in 1879, when 
the monopoly was created, to 1,600,000 in 
1906. It is of interest to note that the French 
Tobacco R6gie has recently put on sale 
Roumanian cigarettes in Paris with great 
success. The value of the cigarettes lies in 
the purity of the tobacco used in their manu¬ 
facture. The monopolies of matches, playing- 
cards, powder and cigarette-paper yield rela¬ 
tively small amounts to the revenue. 

The State lands were formerly of much 
greater importance, but they have been very 
largely cut up to supply the needs of the 
peasants under the various agrarian laws. 
At presenf they consist of 988,000 acres of 
arable lands and forests, but during the telgn 
of King Charles alone, 3,000^000 acres 
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State lands have been handed over, of which 
the majority was given to the peasants in 
small holdings. The purchasers of these 
small holdings were able thus to acquire 
land at low prices, and with the payments 
spread over a number of years. Mention 
must be made of the Royal domains, of which 
there are twelve, scattered about the country, 
since these, under the able direction of M. 
Kalindero, have been converted into model 
estates for the instruction of the surrounding 
peasantry. 

Closely allied to the working of the State 
lands is the development of the various rivers 
and stretches of water possessed by the 
State. In this direction, recent years have 
seen the creation of a large and flourish¬ 
ing fishing industry by the activity of Dr. 
Antipa. Roumania is one of the richest 
countries in fresh water of all Europe. More 
than 6 per cent, of the total area of the 
country is covered by rivers tributary to the 
Danube, or by the marshes found in the vicinity 
of this river, or by the immense lakes on the 
coast of the Black Sea, as well as by the 
smaller lakes of the interior. Thus Roumania 
possesses some of the most important fisheries 
in Europe, after those of the Volga. The 
fisheries of the Danube and of the coastal 
lakes are especially famous. The right of 
fishing in the waters of the I^obrudja and of 
the State domains belongs to the State. 
Formerly, this branch of the economic 
activity of the Roumanian people flourished 
greatly, and constituted one of the prin¬ 
cipal occupations of the nation; moreover, 
the culture of fish in artificial ponds was wide¬ 
spread ; nearly all the landowners possessed such 
ponds when possible. Fish is to-day largely 
exported from Roumania to Galacia, Austria- 
Hungary, ikc.y and it is not usually known that 
Roumania is one of the largest producers and 
exporters of caviare. Up till ten years ago, 
fishing was practiced entirely without method. 
In most cases the ponds and Jakes were 
farmed out to contractors, who exploited them 
without mercy. In 1896, a Fisheries Law 
was passed by the Roumanian Paliament, 
which introduced for the first time some regu¬ 
lations of the exploitation of the fisheries. 
Beyond these measures, the law provides for 
the establishment of protected regions, where 
fishing is prohibited during the whole year. 
Tills law does not permit rubbish from the 
factories, &c., which is liable to harm the fish, 
to be thrown into the water. With regard to 
the Danube, and the Pruth, the measures 


inaugurated by Roumania have been adopted 
by the adjacent countries—Russia, Bulgaria, 
Servia, and Hungary. In these fishery con¬ 
ventions may be found the basis of future 
concerted action by the riverain States with 
regard to the Lower Dannbe, since one 
common interest often brings to light others. 

Roumania possesses in the valley of the 
Danube alone 2,250,000 acres of inundated 
land, and including the other rivers of the 
country 2,400,000 acres, or 8 per cent, of 
the total area of the country. In 1906 a law 
was passed and funds of 3,000,000 francs were 
provided in order to proceed with the drainage 
of the inundated lands. This work has already 
been commenced on State property extending 
over about 7,000 acres. In connection wuth 
these inundated lands there is every prospect 
of its being possible to create an industry of 
rice-growing, similar to that now existing in 
the southern portions of the United States. 

The total length of railway lines in Rou¬ 
mania is 2,000 miles, or 24 miles of line per 
1,000 square miles of area. This gives about 
3,000 inhabitants per mile of line. The 
first line was constructed in 1867, after 
the accession of King Charles, by an English 
company. Owing to the restricted financial 
resources available in the early days, the 
Government had to depend for the construction 
of the lines upon foreign contractors, or more 
often secure construction by the granting of 
concessions, with a guarantee from the State 
of a minimum net dividend. Two companies 
built 710 miles of line between 1867 and 1875, 
under these conditions, the State guaranteeing 
a dividend of seven and a half per cent, on 
the capital invested. In 1880, the State 
bought out one of the companies, floating a 
special loan of 500,000 at six per cent. 
Two years later another line was purchased, 
and in 1888 the last private company was 
taken over, on the basis of an understanding 
with the shareholders. In 1890, the Roumanian 
State undertook the construction of necessary 
railroads itself, and in fifteen years built 1,125 
miles of lines. The superiority of State con¬ 
struction over the former methods has been 
amply demonstrated; not only does it afford 
employment to Roumanians, but it represents 
a saving which averages ;£^6oo per mile. 
Lines constructed by the State only cost on 
an average j^9,6oo per mile, against an 
average cost of ^^10,200 for foreign construc¬ 
tion. The total capital spent on railways for 
purchase and construction amounts to the 
actual sum of ;^30,932,6oo. For the year 
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1905-6 the receipts amounted to ;^2,8oo,ooo, 
and t^e expenditure to ;^i,48o,ooo, making a 
surplus of 1,320,000. This is all the more 
remarkable since the population of Roumania 
is almost entirely agricultural, travelling little, 
and not possessing the available funds for 
railway journeys. In no country is it the 
agricultural population which produces the 
greatest proportion of railway receipts, and 
as the petroleum and other industries develop, 
the railways cannot fail to earn a still greater 
revenue for the Roumanian St-ite. It is in 
the State control of the railways that Rou¬ 
mania largely owes her ability to resist all the 
attempts made by the Standard Oil Trust to 
monopolise the production of petroleum in the 
country. An interesting detail is that, in order 
to obtain a greater and more rapid extension of 
the railway system, the State has authorised 
by special law the construction, under certain 
conditions, by local authorities and private in¬ 
dividual of secondary lines of local interest. 
This in no w’ay interferes with the State re¬ 
servation of the right to construct and work all 
future lines of national importance. State 
ownership of the railways has not produced 
any tendency to increase the fares unduly; the 
first-class fare per mile per person is i Jd. up 
to thirty miles; the second-class fare is id. per 
mile up to fifteen miles, and the third-class 
fare is fd. up to ten miles. Special reductions 
are made for longer distances, thus, for a dis- 
of 400 miles the fares charged are as follows ; 
First-class, id. ; second-class less than fd., 
and third-class less than fd. 

The Roumanian system joins those of neigh¬ 
bouring States at six points, five of which 
connect with Austro-Hungarian lines, and one 
with Russian. Towards the south, the lines are 
not yet directly joined to those of Servia and 
Bulgaria, it being necessary to cross the Danube 
by boat. The most important line is that 
running to Constantza on the Black Sea, since 
this port is the one Roumanian outlet open to 
navigation all the year (the Danube ports 
being frozen in for some three months). This 
line crosses the Danube by the great bridge of 
Cemavoda, the second largest in continental 
Europe. This magnificent bridge is a triumph 
for Roumanian, having been built accord¬ 
ing to the plans of M. Saligny and under 
the direction of Roumanian engineers. The 
main section of this bridge over the 
principal branch of the Danube is 750 
vOtettes long and 30 metres above the 
water-level. Besides the actual bridge, there 
Were netessary viaducts of over three kilo¬ 


metres in length, the whole work costing over 
;^i,400,000. The port of Constantza, which is 
rapidly approaching completion, is also worthy 
of mention. It is situated on the Black Sea, 
at the Eastern extremity of the great railway 
system of Central Europe, and is, by virtue of 
its position, a natural centre for the distribu¬ 
tion of the produce of the Near East. For ten 
years the Roumanian Government has spared 
no expense in the construction of the docks and 
harbour, which are already open to vessels of 
the heaviest tonnage, and which form the 
chief outlet for Roumania’s immense and ever- 
increasing production ofpetioleum. The port 
is provided with the most modern appliances 
for the storage and shipment of petroleum, 
and the gigantic oil-reservoirs are among the 
largest in the world. Constantza is served by 
regular lines of Roumanian Government pas¬ 
senger and cargo steamships, sailing to Con¬ 
stantinople, Smyrna, Alexandria, Rotterdam, 
&c., and may be regarded as one of the most 
important seaports in the Near East. 

Together with the advance of national pros¬ 
perity, the statistics of the postal movement, 
sure indication of civilisation, show a remark¬ 
able increase of late years. In 1904 there were 
only 29,000,000 postal packets, while in 1906 
the number had amounted to 194,000,000, or 
550 per cent, in three years. By a co-operation 
with the employes of the State monopolies, the 
Roumanian postal authorities are able to 
maintain a regular service of letter delivery 
several times a week to the most remote 
villages. In 1904, Roumania was fourteenth 
among the twenty European States, as regards 
letters per head of the population, while in 
1906 she had reached the twelfth place, with 
33 letters per head. Roumania had out-dis¬ 
tanced Italy with 27 letters per head, Spain 
with 18, Hungary with 18, Bulgaria with 9, 
Russia with 7, and Turkey with i. 

In Roumania, as in Japan, the people have 
constantly held to the old Japanese adage. 

Agriculture is the nursing mother of the 
State;” and agriculture has always consti¬ 
tuted the principal source of wealth in Rou¬ 
mania. The fertility of the vast feoumanian 
plains has enormously facilitated the develop¬ 
ment of agriculture in that country. The 
climatic conditions, also, permit the culti¬ 
vation of the most varied plants. The rye 
and barley of the North are met with here 
side with the maize and tobacco of the 
warmer countries. About 40 per cent, of the 
eid!ent of Roumania consists of arable land» 
and of this nine-tenths is devoted to the 



May I, 1908. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


623 


production of cereals, wheat and maize 
being especially important. The average 
production of corn has been, during the 
last five years, 74,000,000 of bushels per 
annum. This production reached in 1906 
the very considerable figure of 110,000,000 
of bushels. The quality of the corn grown 
in Roumania is of the best. Corn giving 
a weight of more than 64 pounds per bushel 
is frequently met with in Roumania, and 
chemical analysis has shown that Rou¬ 
manian corn is one of the richest to 
be found in Europe in the proportion of 
gluten. 

Another source of national wealth in the 
future will be found in the development of 
the pastoral, and notably of the dairying in¬ 
dustry, which is immediately profitable for 
the enrichment of the small proprietor. Rou¬ 
mania may well look forward to the day when 
she will occupy in this industry the same posi¬ 
tion to southern and south-eastern Europe as 
Denmark does to the northern and north¬ 
western countries. 

But it must ever be difficult to build up 
a flourishing and great State with only agri¬ 
culture as a foundation. And thus the de¬ 
velopment of the great petroleum resources of 
Roumania are of paramonnt national im¬ 
portance, for the most valuable and important 
of the mineral resources of Roumania is 
petroleum. The petroleum zone extends to 
the foot of the Carpathians, with a length of 
nearly 350 miles and a width of about twelve 
miles. The total area of the Roumanian 
petroleum fields is thus computed to be about 
1,800,000 acres. According to the exploitation 
carried out up to the present, it is estimated 
that one acre of oil-bearing land has produced 
an average output of 10,000 tons. Assuming 
the extent of the oil-bearing land to be, at the 
lowest computation, 600,000 acres only, and 
the output per acre on an average only 6,500 
tons, the petroleum resources of Roumania 
amount to no less than 4,000 million tons, 
which, at a net price of 12s. per ton, represents 
a value of 2,400,000,000. During the last 
forty years, the exploitation has hardly 
reached 10,000,000 tons, so that the sup¬ 
ply will be seen to be practically inexhaustible. 
The greatest annual output was that of 
1,129,097 tons in 1907. There are to-day 
nearly 10,000,000 sterling invested in the 
Roumanian petroleum industry, the exploita¬ 
tion of which is carried on by means of the 
most modern and perfected mechanical ap¬ 
pliances* The petroleum intended for export 


is taken to Constantza, where it awaits ship¬ 
ment in immense reservoirs, from which it is 
subsequently carried by steamer to every part 
of the world. In view of the growing sub¬ 
stitution of petroleum fuel for coal on board 
many ships of the British navy, it is interesting 
to note that the port of Constantza is situated 
within easy distance of several British coaling 
stations. The great American Trust, the 
Standard Oil Company, recognised at an early 
date the importance of the Roumanian oil¬ 
fields, and has accordingly made several 
attempts to acquire control of the petroleum 
production; but the vigilance of the veteran 
statesman, M. Sturdza, has constantly baffled 
all efforts in this direction. In November, 
1900, the contract was quite ready for 
signature, in virtue of which, in exchange 
for an advance of 10 millions of francs, the 
petroleum wells belonging to the Roumanian 
State were to be ceded to a syndicate, wfflose 
principal agent was the Standard Oil Com¬ 
pany. This contract was to grant to the 
syndicate, in addition, the exclusive right of 
laying down pipe-lines for the transport of 
petroleum to the Danube and to the sea, as 
well as various privileges of railway transport, 
including the right of interfering in the draw¬ 
ing up of the railway rates. Had this contract 
been executed, the petroleum wells belonging 
to the State would have been irrevocably 
alienated; the yoke of Mr. Rockefeller would 
have been imposed upon all exploitation of 
petroleum in Roumania, and the American 
Trust would have acquired a new and solid 
base from which to crush all European com¬ 
petition. To establish a monopoly of petroleum 
in Roumania, it w'ould be necessary to control 
the means of transport, as in America, where 
the Standard Oil Trust is master of a great 
part of the railways. In Roumania, however, 
the railways are the property of the State, and 
the Government has declared that, should the 
necessity arise for the construction of a pipe¬ 
line from the oil-fields to Constantza, this 
line would always belong to the State, so that 
the great artery of the Roumanian petroleum 
industry can never become a means of exploi¬ 
tation for the benefit of any Trust or monopoly. 

The continued development of the oil 
resources of Roumania led to the Standard Oil 
Trust, through the intermediary of the 
America no-Romani Company, to endeavour 
recently to secure control of the refineries of 
the country. Once the refineries of the country 
passed into the hands of the Trust> the 
position of the producers would be indefensible 
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against the monopoly, and, although a pipe¬ 
line monopoly would still be beyond the reach 
of the Trust, much of the value of the State 
control of the railways would be lost. The 
Roumanian Government decided to intervene, 
and flung down the gage of battle to the Trust 
in a law regulating the distribution of the raw 
oil amongst the refineries of the country— 
a measure drastic and comprehensive in the 
extreme, but well calculated to save the 
refining industry from monopoly. It is note¬ 
worthy to remark that this law was recently 
voted by the Lower House unanimously, and 
by the Senate by a very large majority. It 
may thus be taken to represent the views of 
all political parties. And it is interesting to 
note that the Roumanian Government, in the 
treaty recently concluded with the United 
States, reserves to itself complete liberty of 
action with regard to the industry and com¬ 
merce of petroleum. The check given to the 
powerful Trust by Roumania in this law marks 
the commencement of a new era in the history 
of the petroleum industry, and may well have 
far-reaching effects upon the oil markets and 
prices of Europe. 

Until twenty years ago, Roumanian indus¬ 
tries were still in their infancy. In 1887, there 
existed in the country only one cloth manufac¬ 
tory, one metal-working factory, and two sugar 
factories. These latter enjoyed special facili¬ 
ties in virtue of a law whereby the State granted 
a bounty of 16 francs per 100 kilogrammes of 
sugar manufactured. Yet it was not until 1887 
that the foundations of Roumanian industry 
were established by the passing of a law for 
the encouragement of national industry. By 
this law, every industrial establishment posses¬ 
sing a fixed minimum capital of 50,000 francs, 
a perfected plant, and a minimum namber of 
twenty-five workpeople could obtain from the 
State— 

{a,) A free grant of land, not exceeding five 
hectares ; 

{b,) Exemption from all taxes due to the 
State, the District, or the Commune ; 

{c.) Exemption from Customs duty on ;—i. 
Machinery and apparatus necessary for the in¬ 
stallation of the factory. 2. Raw material not 
obtainable in the country. 

(d,) Forty-five per cent, reduction in railway 
rates for manufactured produce, and 30 per 
cent, for raw material consigned to the factory. 

These facilities were not granted to breweries, 
flour-mills, and distilleries,, which could easily 
and cheaply obtain their raw material in the 
coufDtiy. 


In order to secure a larger development of 
the textile industries by the establistoent of 
spinning-mills for flax and hemp, and, at the 
same time to encourage the cultivation of these 
plants in Roumania, a law passed in 1906 
secured certain advantages to hemp and flax 
mills, granting exemption from Customs duty 
to fixed quantities of hemp and flax imported 
into Roumania, which quantities were to be 
diminished year by year. By this means it is 
hoped that the mills will cease in a short time 
all importation of foreign raw material. Equally 
profitable for the national industries will be 
the recently passed Patent Law, one of whose 
clauses provides that a patent shall cease to 
be valid if not exploited in a practical and 
effective manner within four years. Besides 
these different laws framed for the protection 
and assistance of the national industries, the 
Customs tariff is designed with a view to their 
effective futtherance. Thanks to these en¬ 
couraging measures, Roumania has been able 
to lay the foundations of an important indus¬ 
trial activity; and there are to-day about 500 
factories in different parts of the country, with 
a capital of nearly ;^i6,ooo,ooo sterling. 

Roumania enjoys the advantage of cheap 
motive power in the numerous watercourses 
falling from the Carpathians; and the inesti¬ 
mable advantage of her abundant supply of 
petroleum, which furnishes an enormous 
quantity of residue, forming a cheap and 
excellent combustible. 

In all his work of creating modern Rou- 
niania. King Charles has been aided by Her 
Majesty the Queen, so well-known throughout 
the world by her pen-name of “ Carmen Sylva.’^ 
By his marriage to Princess Elizabeth of Wied, 
“ a marriage so non-political as to make it a 
political event of the first importance,’' the 
King brought to Roumania a Queen who made 
herself beloved of all, and who speedily became 
the centre of all charitable ideas and works. 
Her scheme for the foundation of a colony of 
blind workers, a colony which, once placed 
upon a stable footing, is to be completely 
self-supporting, intends, on the one hand, to 
ensure that all the blind people and their 
families in the kingdom shall be properly 
cared for, and, on the other hand, to produce 
citizens useful to the State who, under former 
conditions, would have been a tax upon it. 
Without the least distinction of religion or 
race, the blind are to be received into the 
colony, where they will be cared for and 
instructed in some useful profession or trade. To 
this colony will flock the blind from all the world, 
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since no blind person who is otherwise mentally 
and physically healthy may be refused admit¬ 
tance into the colony, which is organised upon 
the most practical lines, so that it will not 
share the disadvantage of so many purely 
philanthropic institutions of being unpractical 
in its administration. The colony, peopled 
entirely by the blind, will remove from these 
unfortunate people all sense of difference and 
disadvantage. 

In the person of the Crown Prince, the 
nephew of the King, Roumania possesses a 
guarantee for the continuance of the great 
ideals and traditions of the present reign. For 
this country a special interest lies in the fact 
that the beautiful and gifted Crown Princess 
of Roumania is an English princess, niece 
to King Edward, and daughter of the late 
Duke of Edinburgh. This constitutes a close 
tie between the two countries, and should be 
a sufficient reason in itself for English interest 
and friendship. 

Prominent amongst those Roumanians whose 
names will always remain indissolubly con¬ 
nected with that of their Sovereign in the 
regeneration of Roumania are the following: 
Jean Bratianu and Lascar Catargi, who played 
perhaps the most important r 61 e as collabora¬ 
tors with King Charles in the accomplishment 
of his great mission, Bratianu especially, as 
Prime Minister from 1876 to 1888, taking 
part in all the greatest events of modern 
Roumanian history—the War of Independ¬ 
ence, the Declaration of the Kingdom, and 
the internal reorganisation of the State. 
Kogalniceanu, who had been the origin¬ 
ator of the Agricultural Law under Prince 
Cuza, also played a great r 61 e, especially 
as Minister for Foreign Affairs, defending 
with eloquence and dignity the rights of 
Roumania at the Congress of Berlin ; Jean 
Ghica, who represented King Charles at the 
Court of St. James’s for ten years, stands 
prominent among Roumanian diplomats ; 
General Haralambie, who, by his untiring 
efforts in the Lieutenance Prmciere, steered 
the young State through its early difficulties. 
Besides these, Maurojeni, who first re¬ 
organised the Roumanian finances ; Alexander 
Lahovary, the energetic defender of the rights 
of Roumania on the Danube ; C. A. Rosetti, 
and many others, have earned that imperish¬ 
able monument to be found in the gratitude of 
their fellow-citizens. 

Of all the great men who have devoted 
their lives to Roumania, only one remains 
who saw the awakening, and who is now 


perfecting the results of that awakening. 
M. Dcmeter Sturdza, the present Prime 
Minister of Roumania, stands alone as the 
pre-eminent statesman and patriot of his 
country. From the early age of 20, his 
life-work has been closely associated with 
the government of his country. Working side 
by side with the great men who are no longer 
living, M. Sturdza has had much to do with 
all those great works associated more espe¬ 
cially with the names of others, besides those 
patriotic and political achievements which are 
peculiarly his own. He it is to whom in 
moments of crisis the entire Roumanian nation 
turns instinctively, confident that he can meet 
any danger—that he can save any situation, 
however impossible it may appear, and what¬ 
ever may be the attendant dangers. In 1900, 
M. Sturdza saved the country from bankruptcy, 
and set its finances upon a footing which has 
assured permanent stability and national 
prosperity ever since. Only last year, on the 
occasion of the peasant disturbances, M. 
Sturdza, at the age of 74, took over the reins 
of Government, and, by a statesmanlike tour 
de force, succeeded in introducing and pass¬ 
ing a series of agrarian laws perhaps unique 
in the annals of agrajian legislation. Rou¬ 
mania has owed much to his wisdom and 
prudence, and to his remarkable international 
position; and she is indeed fortunate to 
possess at the head of affairs one who is 
undoubtedly the most e.xperienced of European 
statesmen. 

Time will not permit me to mention many 
other sides of life in modern Roumania—the 
remarkable development of peasant industries 
under the guidance of patriotic women, who 
are determined that the wonderful national 
embroideries and pottery shall not disappear ; 
the literary and artistic interests ; the unique 
system of State and private hospitals; the 
wonderful scenery of the Carpathians, which 
will one day make Roumania the playground 
of Europe ; the health-giving mineral springs, 
and the possibilities of sport in the forests 
after bear and wild boar ; the large cities and 
the civic activity—all these are things to be 
seen for oneself. But all these details, even 
those sides of national life to which I have 
alluded at greater length, are but the mani¬ 
festations of the working of the Roumanian 
national spirit; the patriotic determination of a 
whole people to work out their own salvation, 
and, looking backwards on their great past, to 
achieve a still greater future. The faces of the 
Roumanians are turned towards their national 
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ideals; and with Jean Bratianu they believe 
that their place is marked amongst the 
nations which constitute the Republic of 
Europe. It is for them to conquer it! ^* 
First among small States, Roumania shall 
show to the world that there is no question of 
area governing the value of a national ex¬ 
ample, and that, though Roumania may 
always remain a small political State, she 
shall ever be a great moral factor, a force 
for progress which can never be overlooked. 


DISCUSSION. 

The Chairman (Sir Percy Sanderson, K.C.M.G.), 
in opening the discussion, said as the International 
Commission of the Danube had been referred to, it 
might be of interest if he very briefly traced its history. 
Prior to* the Crimean war, Russia had gradually 
acquired control of the mouths of the Danube, of 
which it might be said that, although 63 per cent, of 
the whole water of the Danube passed out to the 
Black Sea by the northern, or Kilia, branch, and 30 
per cent, by the southern, or St. George’s, branch, 
the mouths of these branches were so obstructed by 
shoals that it was only the centre, or Sulina branch, 
with no more than 7 per cent, of the water of the 
main river, which afforded a navigable channel. In 
1856, at the end of the Crimean war, Russia con¬ 
sented to the rectification of her frontier, and by the 
Treaty of Paris provision was made for the freedom 
of the navigation of the Danube, and for the formation 
of an International Commission, on which all the 
great Powers, namely, Great Britain, Austria, France, 
Russia, Sardinia, and Turkey, should be represented 
each by a delegate. The work of the Commission 
was to design and carry out the works below Isaaktcha, 
which might be found necessary to put that part of 
the river and the sea in the best possible state for 
navigation, and to settle the dues to be levied to 
defray the expenses connected with those works. A 
period of two years was allowed for that purpose, 
and in the meantime delegates from the Riparian 
States were to meet and draw up regulations for a 
Riverain Commission, to whom the works would 
be handed over by the International Commission, 
and these regulations were to be submitted to the 
Conference of the Powers sitting in Paris. But 
the task of the International Commission was a 
much more serious one than had been anticipated, 
and the work was very far from being completed 
at the end of two years; neither had the regulations 
submitted by the Riverain Commission met with the 
approval of the Conference at Paris. The result was 
that the International Commission continued its work 
without any absolute treaty provisions from 1858 to 
1866, when the matter was brought before the Con- 
ferenqe at and an extension of five years. 


to 1871, was agreed upon. The work was carried 
on under great financial difficulty, and when the 
matter was again considered in 1871, it had been 
found necessary to raise a loan, and a further pro¬ 
longation till April, 1883, was agreed upon in order 
to give time to pay it off. In the meantime, war had 
broken out between Russia and Turkey, and by the 
Treaty of Berlin of 1878, Roumania acquired her in¬ 
dependence, and the right to representation on the 
Danube Commission, the whole of the Sulina branch 
proper being in her territory. In 1883, the powers of 
the European Commission were prolonged for a period 
of twenty-one years, with future prolongation for 
periods of thiee years, unless one of the contracting 
Powers gave notice one year beforehand of a desire 
to propose modifications. The Commission exer¬ 
cised its powers in complete independence of the 
territorial authorities, and it might be conceived 
that such a position might be very galling to 
any nation, but more especially to one which had 
newly acquired its independence. The advantage, 
however, to be derived in international co-operation 
in a work of that kind had not been lost sight of by 
Roumanian statesmen, and the Internationl Commis¬ 
sion of the Danube had had no firmer supporter than 
the King and his present Prime Minister, M. Demexter 
Sturdza. As to the work which ’it had carried out, 
the result was summarised as follows in the words of 
Sir Henry Trotter’s report of last year :—“The 
minimum depth of water over what was once the 
Sulina bar now stands at 24 feet instead of 9 fret, and 
the depth in the Sulina arm has a minimum of 30 feet 
instead of 8 feet. All sharp bends and circuitous 
curves have been eliminated, and the river itself had 
been shortened by ii miles.” The ciedit for the 
engineering work was due to Sir Charles Hartley, who 
was appointed Engineer-in-Chiefin 1856, and retained 
that post till 1871, when he became consulting engi¬ 
neer, an appointment he relinquished only a short 
time ago after upwards of 50 years, during the last 36' 
of which he was ably assisted by Mr. Kuhl. It was 
Sir Charles Hartley who devised the method of in¬ 
creasing the depth by narrowing the channel, a 
system which was later adopted by Captain Eads at 
the mouth of the Mississippi with the I)est results. 
The effect in the Danube had been that, while in 
1856 vessels of 250 and 300 tons could scarcely enter 
the river, vessels up to and over 3,500 tons were now 
trading with the Danube. But while the Inter¬ 
national Commission of the Danube hud contributed 
in a large measure to the development of Roumanian 
trade, the main strength of the country lay in the 
people themselves, in their tenacity on the one hand, 
and their desire to attain to the highest advancement 
on the other. As an evidence of tenacity, they could 
point to the fact that, notwithstanding the country 
wAs swept from time to time by hordes of barbarians, 
and that as finally settled they found themselves a 
Latin race wedged in, as it were, amongst Slav 
natioai, they had always retained their language, of 
which the late Bishop of Southwell, Dr. Ridding, 
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once said that, in his opinion, it contained more 
pure Latin than the Italian of the present day. 
Ghreat as had been the improvement in the River 
Danube under the auspices of the International 
Commission, it was no exaggeration to say that 
it was no greater than the advancement of the 
whole country under the guidance of the King 
and Oueen, and of the eminent statesmen whose 
names had been mentioned. The contrast between 
what it was in 1876, when he first went there, and in 
1894, he left, was most remarkable, and the 

cate of progress did not seem to have diminished 
since. 

Lord FitzMAURICE assured the audience that he 
had not attended for the purpose of making a speech, 
because naturally in the position he held he had to be 
a little careful about appearing to plunge into the 
domestic affairs of other countries. He was sure the 
audience would allow him, in the first place, to 
express the feeling of gratitude all felt to the 
author for the very clear and lucid manner in which 
he had brought forward the subject. Those who had 
travelled in Roumania would agree that his remarks 
recalled in a most lifelike manner the recollections of 
their travels, while he was sure those who had not had 
advantage of travelling in Roumania would take an the 
early opportunity of doing so. Like the Chairman, 
he had had an official connection, though a far 
smaller and shorter one, with the Danube, because 
his signature was that of one of the plenipotentairies 
who signed the last Treaty which governed the river. 
The work of the diplomatist, however, was very small 
compared with that of the engineer, and the trade and 
commerce of Europe, and of Roumania in particular, 
owed a debt of gratitude to that illustrious engineer, Sir 
Charles Hartley, for his work. The triumph of the engi¬ 
neer over accumulated difficulties, partly caused by 
Nature and partly by the folly of man, in obstructing 
the navigation of the mouths of the Danube was one 
of the greatest engineering triumphs the world knew. 
Sir Charles Hartley's name was for ever associated 
with that work. Every word also which the author had 
^id about the magnitude of the work in spanning 
the Danube, at Cernavoda, was abundantly justified 
by the fact. When he first travelled in those parts, in 
1871, so far as he remembered there was no bridge 
over the Danube, with the exception of the railway 
bridge at Belgrade, and even now there was a very 
great deficiency of bridge accommodation on the 
Danube. Those who took an interest in foreign 
affairs would have observed that, especially during 
the last few weeks, there had been a great deal of 
discussion in the European and English Press with re¬ 
ference to railway schemes in the Balkan Peninsular, 
every one of which more or less turned upon the possi¬ 
bilities of bridging the Danube further than it was 
bridged at present. For instance, the author had 
pointed out that one of the most important Rou¬ 
manian railways touched the Danube roughly speak¬ 
ing at the town of Orsova, but there was no bridge 


there; and if ever the projected line of railway was 
made to join the Danube and the Adriatic, a vital 
and integral part of the scheme must be to bridge 
the Danube at or near the point he had indicated. 

Dr. Gaster drew attention to the other side of 
the picture, and said that the National Debt was no 
less than i400,ocx),ooo francs, and the moneys raised 
abroad had been utilised for buildings, and for other 
purposes, which had not increased the true prosperity 
of the nation. There was nowhere a peasantry in the 
world so poor and wretched as the Roumanian 
peasant. There were no less than 80 per cent, of 
illiterates in the country, and they were almost without 
any political rights. The Roumanian peasant was 
highly gifted, and if properly educated, would work 
out his salvation, and raise Roumania to the highest 
position. 

Sir Henry Trotter, G.C.V.O., K C.TVf.G., 
said that the Chairman served in Roumania from 
1878 to 1894, (Sir Henry) served in 

that country from 1894 up to last year, so that 
between them they had seen a good deal of 
Roumania. He knew the King very intimately, 
and had the greatest possible respect for him. 
When he first came to the country he was quite a 
young man and had to encounter great difficulties, 
which he had overcome by his personal abilities. 
It was a curious thing that M. Sturdza, for whom 
he also had the greatest possible respect, was at one 
time engaged in a conspiracy to remove the King from 
the country, as were also other high officials. The 
Prime Minister was a man of great capacity and one 
of the hardest working men he had ever met; he was 
short in stature, but he was head and shoulders above 
his fellow countrymen in administrativ e ability. 

Mr. Leon Gaster said his impression was that 
the paper was merely a statistical repoit, compiled 
from official documents and gave only one side of 
the question. 

On the motion of the Chairman, a hearty vote of 
thanks was accorded to Mr. Stead for his interesting 
and instructive paper. 

Mr. Stead, in reply, after referring to the remarks 
of Dr. and Mr. Leon Gaster, acknowledged the cor¬ 
dial way in which the vote had been received, and, 
like Lord Fitzmaurice, he invited the members of 
the audience to pay a visit to Roumania and to see 
for themselves the conditions which obtained there, 
because there was no information like first hand in¬ 
formation, and the Roumanians would be only too* 
glad to welcome English visitors. 

The meeting then terminated. 
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THE TURKISH OLIVE INDUSTRY. 

Tbe^olive tree grows wild, in great abundance, on 
many of the hills and mountains in the Aleppo vilayet, 
or province, and especially between Alexandretta and 
Antioch. Orchards are planted and grow well, 
chiefly in the environs of the cities of Antioch, 
Harem, Armenay, Salkin, Kossier, Kellis, Kurd- 
Dagh, Aleppo, Urfa, and Nazib, The olive does not 
require a rich soil, as is evidenced by the fact that, 
during the last twelve or fifteen years especially, 
large orchards have been planted in almost barren 
fields, unfit for the culture of cereals. The American 
Consul at Alexandretta says that at present there is a 
rather slow but gradual increase in the establishment 
of olive orchards throughout that district. The 
months of March and November are said to be the 
best in which to set out the trees. When an olive 
tree becomes old, a knot grows on the trunk just 
above the ground, having **eyes ” similar to those on 
a potato. These knots are carefully removed, usually 
from wild trees, and placed or planted, with the eyes 
up, in pits ten or twelve yards apart, twenty-eight to 
thirty inches deep, and having a diameter of sixteen 
or eighteen inches. Usually a little manure is put 
around them when they are covered over with dirt 
leaving an opening, two or three inches wide, leading 
down nearly to the knot, so the shoots will grow up 
through, also to permit the rain water to run in. 
Unless it rains sufficiently, within a week or so, to 
moisten the ground, they are moistened weekly until 
the rains com^ Another method is to transplant 
small wild trees, also portions of the root of old trees 
having sprouts, in both cases observing the same rules 
as previously mentioned. Frequently the new plants 
fail to show much sign of life until the second year. 
In the spring of the first or second year, depending 
upon the rapidity of the growth, if the original was 
not of good quality, the most promising sprout is 
grafted, and the balance is cut away. The olive tree 
requires about seven years growth before beginning to 
.bear profitably. It is never irrigated, receiving no 
water, except from the winter and spring rains. In 
some parts of Syria, grape vines are planted be¬ 
tween the trees, when first set out, and are removed 
after the trees begin to bear well. The ground is 
cultivated by being frequently ploughed, but no 
fertiliser is ever used. The pruning is done by 
cutting away the dried and poor boughs not sus¬ 
ceptible of bearing, the shape of the tree never 
being a matter oi consideration. The length of life 
of the olive tree depends to a certain extent upon the 
care that it receives, but it is very hardy, and it is 
claimed that when properly cultivated and cared for 
it will live for centuries. As to ihe regularity of 
crops one year with another, thtre is no absolute rule. 
For three successive yeais ihe yield may be heavy, 
'but it frequently occu'-s that a goDd ^rop is followed 

a poor one. At times short crops are caused by 
frosts coming in March and April, when the trees 
4U«'m ^lobm. r Continuous cold weather during the 


winter season has a tendency to dry up the tree, and 
during the month of August, when the heat happens 
to be excessive, the fruit dries up and falls off. It 
follows, therefore, that a temperate climate is the 
most suitable for the cultivation of the olive tree. 
The fruit is gathered during the latter part of 
November, by lightly beating the boughs of the 
trees with a stick, which must be flexible in order 
not to injure the trees, and usually a large blanket is 
held underneath to prevent the fruit from being 
bruised on the ground. There are no official 
statistics whatever from which any idea can be 
gained of the number of acres of olive orchards or 
the numbiir of trees. Very unreliable statistics give 
the amount of oil produced in the vilayet of Aleppo, 
during a good year, at about 19 000,000 lbs., valued 
at about ;f293,ooo. The market price at Aleppo 
regulates the price throughout the vilayet. The total 
amount of oil produced maybe divided into two parts, 
about equal in quantity and value, the one for culinary 
purposes and the other for soap manufactuiing. In 
good years the output of oil is about 25 per cent, of 
the quantity of olives used, but in bad years only 
about I2| per cent. The method of pressing the oil 
from the olives is very primitive, and it is doubtful if 
there is a modern press in all the vilayet. The best 
quality of oil is produced in Killis and vicinity, where, 
it is stated, there grows as fine a quality or variety of 
the olive tree as is produced anywhere; and with a 
modern pressing and refining process, as excellent a 
grade of oil as that of Lucca could, it is said, pro¬ 
bably be obtained. The quantity of green olives 
pickled is insignificant, and limited to a small pro¬ 
portion that is prepared for certain families, for their 
own use, and for the local trade. After the oil is 
extracted from the olives the pulp is sold to soap 
manufacturers for fuel purposes. The workmen em¬ 
ployed in gathenng the crop are paid in kind. When 
a proprietor has finished gathering his olives, he 
estimates the number of days the men have worked, 
and according to the importance of the )ield, every 
four or six days’ work is paid for with a box (about 
44 pounds) of olives. When labourers are paid In 
money they are compensated at the rate of about 4^d'. 
to 8d. per day. 


RENTS AND HOUSING. 

The report lately presented of an inquiry by the 
Board of Trade into working-class rents, housing, 
and retail prices, together with the standard rate of 
wages prevailing in certain occupations in the prin¬ 
cipal industrial towns of the United Kingdom, is the 
first instalment of the comparative investigation which 
has been undertaken by the Board of Trade with 
regard to working-class conditions in the principal 
commercial countries. The next volume, the materials 
for which are practically completed, will deal with 
the principal towns of Germany; the inquiry in France 
is also in an advanced stage of progress. The results 
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now published for the United Kingdom are of great 
interest in themselves, and will, it is hoped, furnish a 
convenient standard for international comparisons. 
The present investigation is principally concerned 
■with woikmen’s cost of living (rents, retail prices, 
&c.), inasmuch as rates and wages and earnings form 
the subject of a separate and elaborate inquiry by the 
Board of Trade just now in progress. A great amount 
of original material as to the rents ordinarily paid by 
the working classes for their housing accommodation, 
and the prices usually given by them for food and fuel 
in most of the large industrial towns in the United 
Kingdom, has been got together. One of the most 
remarkable facts brought out by the inquiry is the 
high level of rents which prevails in London as com¬ 
pared with the rest of the country. It is, of course, 
a matter of common knowledge that the workman 
has to pay more for housing accommodation in 
London than in other parts of the country, but the 
extent of the differences brought out very clearly in 
the present investigation will come as a surprise to 
many. 

So far as towns outside the metropolitan area are 
concerned, the diflerence between one town and 
another, having legard to accommodation, is small, 
although the character of the accommodation differs 
widely. Outside London, the highest mean rental is 
shown by the northern counties and Cleveland, a 
group which includes the Tyneside towns of New¬ 
castle, Gateshead, and Jarrow, where the rents are 
distinctly higher than in the other towns of the group. 
The lowest rental is shown in the eastern counties ; 
there the towns he in an agricultural district, where 
land is cheap and wages generally low, two facts 
w'hich have an influence U])on the cost of building. 
The proximity of l^eterborough to important brick¬ 
fields has also its influence in keeping down prices, 
but in the eastern counties, as in fact throughout the 
whole country, the causes of the differences in the 
rent levels of the towns are very obscure. The fifteen 
midland towns are the lowest group but one. In 
contrast tc the Midlands the towns of Lancashire and 
Cheshire show veiy wide variations in rent levels. 
There, great, variety exists in the kinds of houses 
found in different parts of the counties, but neverthe¬ 
less it appears possible to distinguish certain charac¬ 
teristic types. One type of dwelling is found to be 
more or less prevalent throughout the country. In 
the midland and the southern counties it is the pre- 
ffomiiiant feature, though elsewhere it is often over¬ 
shadowed in importance by local types. This is the 
small four or five-roomed cottage, containing on the 
ground floor a front parlour, a kitchen and a scullery 
built as an addition to the main part of the house, and 
on the upper floor, the bedrooms, the third bedroom 
in the five-roomed house being built over the scullery. 
Variations in this type are numerous, but not as a 
rule characteristic of particular districts. The back- 
to-back” house may be said to be typical of York¬ 
shire, and almost confined to the industrial towns of 
that county. The type of house chiefly identical 


with Lancashire, is a square building containing two 
and sometimes three bedrooms on the fiist floor, and 
downstairs a front and back kitchen, the back kitchen 
serving also (and in some cases exclusively) as a 
scullery. In the Tyneside towns there is the “New¬ 
castle ” or “Cottage” flat, which consists of one 
floor of a two-storied house, and is entnely self- 
contained, having its own separate entrance both from 
the street and from the backyard. Within recent 
years, this type has become familiar in many 
of the outer districts of London, but oiheiwise 
it is confined almost exclusively to Newcastle and 
the neighbouring towns. The WeLh town's on the 
whole conform also to southern conditions, but in 
Merthyr Tydfil many of the houses ha\e no separate 
sculleries, whilst a local type of some inieiest is a 
4-roomed house in which one of the ground floor 
rooms, instead of being designed as a Ining room or 
parlour, is a bedroom. The sanitary methods in 
vogue in the various towns appear to group them¬ 
selves broadly according to geographical conditions. 
Generally it may be said that sanitation improves in 
London from north to south. In the northern group 
Newcastle-on-'l yne is the only large town in which 
upwards of 75 per cent, of the houses are jirovided 
with sanitary equipment upon the v ater-carriage 
system, elsewhere dry conveniences of various types 
predominate. In the Midland group most of the 
towns are separately served with the water-carriage, 
and in the southern and Welsh gioups theie are very 
few towns in which that system has not been com¬ 
pletely installed. 

With regard to the high level of rents prevailing 
in London as compared with the rest of the country 
the facts are conveniently summarised in the follow¬ 
ing table: — 

Predominant Range of Weeki^ Rents 

(INCLUDING ALL RATES). 

london. rroviiu lal Towns. 

Two Rooms.. 4s. bd. to 7s. Od. .. 3s. od. to 3s. 6d. 

Three Rooms, 6s. od. to 9s. od. .. 3s. qcI. to 4s, 6d, 

Four Rooms.. 7s. 6d. to los. 6d. .. 4s. 6d. to 5s. bd. 

Five Rooms .. 93. od. to 13s. od. .. 5s. 6d. to bs. 6d. 

Six Rooms .. los. 6d. to 15s. od. .. bs. bd. to 7s, Qd. 

It will be seen that while the mean rent for two 
rooms in London is 6s., in the proNinces it is only 
3s. 3d. For three rooms in London the mean rent is 
7s. 6d. as compared with 4s. i^d. in the provinces. 
The corresponding figures lor foui looms aie 9s, and 
5s, respectively. For five rooms, iis. and 6s,, 
and for six rooms, 13s. and 7s. i\d. Croydon and 
Plymouth and Devonport are the next most highly 
rented towns to London, the first of these being 
practically part of London, but even in these places 
rents are nearly 20 per cent, lower than in the 
metropolis. The average rents in the towns included 
in the enquiry are from 50 per cent, to 60 per cent, 
of those prevailing in London. 
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HOME IMDUSTRIES. 

London Passenger Carrying Companies. —To-day 
is the date by which the holders of the profit-sharing 
notes, affected by the proposed readjustment of the 
capital of the Underground Electric Railways Com¬ 
pany, Limited, are requested to deposit their notes 
in exchange for the new secuiities offered. These 
notes were issued fifceen years ago to the amount of 

7,000,000. At the beginning of last year their 
quotation was go ; recently they have stood at about 
40 per cent. The proposal is to issue to the note 
holders, in exchange foi their notes, 40 per cent, of 
their nominal value in 4J per cent, bonds and 70 per 
cent, of their nominal value in income bonds. The 
interest on the 4J per cent, bonds cannot at present 
be paid out of profits, but the Company has made 
arrangements whereby it will be secured until 1912. 
For some years, at any rate, no interest will be paid 
on the income bonds, and the owners of the existing 
profit notes which fall in with the arrangement will 
get a return of only 16s. for each 100 of their 
present investment. Nor is early improvement upon 
this probable, or even possible, seeing that the Com¬ 
pany are issuing;^i,000,000 additional capital in the 
form of 5 per cent, prior lien bonds, the interest on 
which is a first charge on the profits. This rearrange¬ 
ment of capital is alluded to because it illustrates 
the unprofitable character of the London passenger¬ 
carrying business at the present time. The Under¬ 
ground Electric Railways Company, of London, 
is the virtual owner of the three tubes opened 
within the last few years, and, notwithstandhig the 
efficient management of these lines, the company 
controlling them has had to go into voluntary 
liquidation, and to offer its proprietors the terms 
mentioned above. What used to be known as the 
underground lines afford further illustration of the 
effect of excessive competition. The value of the 
Metropolitan Railway Company's stock has fallen 
from nearly par to about 40, and the District Com¬ 
pany, are seeking powers to issue a new stock to have 
priority over their existing debentures. The sudden 
and great increase in the travelling facilities of the 
metropolis seem to have exceeded the necessities of 
the case, with disastrous results to all concerned, to 
the old underground lines as to the new, and to the 
omnibus companies as well as the railroads. Yet it 
is in contemplation to ask the public for another 
;^3,ooo,ooo for the construction of a new tube, through 
a district which, whatever may have been the case 
when Parliament granted the borrowing powers in 
1899, would seem at the present time to be adequately 
served by existing companies. 

^elsk Colliery Profits. —There is reason to believe 
that the average return last year on capital invested 
in the Welsh coalfields was the largest on record. 
The only period challenging comparison is that of 
ipod-i. In individual cases the profit made in those 
years was no doubt greater than any made in 1907, 
but, tal^g the average, it was higher last year. And 


whereas the exceptional prosperity of the earlier period! 
was due almost exclusively to the South African war, 
that of last year must be attributed to the expansion 
of the world^s trade, and the capacity of the Welsh 
colliery owners to take advantage of it. The annual 
statements of accounts of most of the Welsh Colliery 
Companies have now been issued, and taking four¬ 
teen of them it will be found that the minimum rate of 
ordinary dividend paid by them was 10 per cent., 
twelve of them having increased their rates of distribu¬ 
tion, as compared with 1906, by from 5 per cent, to 
20 per cent. On a total capital including debentures 
of 13,000,000 twenty-one Welsh Colliery Companies 
distributed out of profits exceeding ;i’2,250,000, over 

1,000,000 in ordinary and preference dividends, 
equivalent to an average dividend of over 9 per cent., 
over 50 per cent, of the gross profits being utilised, 
partly in strengthening the financial position of the 
companies by increasing reserve funds or augmenting 
forward balances, and partly in developments and 
improvements. 

7 'he Nationalisation of the Raihvays. — The 
statement of the Chancellor of the Exchequer, at 
Manchester, that he ‘‘would wish to see re-organised 
the great inland transport system of this country, so 
as to get rid of the wasteful competition which is a 
burden upon the industry, and the trade, and the 
commerce of the country,’^ has been taken, in some 
quarters, to mean that the Government are not indis¬ 
posed to consider favourably the nationalisation of the 
railways of the country. It does not seem probable 
that the present Ministry will find time and oppor¬ 
tunity, even if there be inclination, to attempt this 
gigantic industrial revolution. Probably the experi¬ 
ment of nationalisation, if it is to be made at all, will 
first be made in Ireland, where it would be supported 
by many who would strongly oppose its adoption by 
Great Britain. The experience of Belgium is often 
quoted in support of nationalisation, and if State 
ownership is likely to prove an unqualified success 
anywhere it should be in Belgium, a compact, 
densely-populated country, whose industries and 
agriculture are exceptionally well develo3)ed, while her 
geographical position enables her to compete for the 
transport across her territory of those vast quantities 
of commodities which are always passing between 
the countries of Central Europe and the lands 
beyond the seas. Moreover, the country is fiat, 
and fuel and labour are cheap. Up to recently 
it has been assumed that the nationalisation of the 
Belgian railways has been a success, but M. Marcel 
Pesebaud in France, and Mr. £. A. Pratt, and 
others in this country, give weighty reasons in 
support of a different conclusion. Among the objec¬ 
tions to nationalisation, are the excessive centralisation 
it causes, swollen staffs, lack of initiative and elasti¬ 
city, slackness of control, and inefficient working. 
Mr. Lloyd George apparently thinks that there would 
be a great saving by the avoidance of competition, but 
M. Peschaud shows that whereas in 1905 the proper^ 
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tion of expenditure to receipts on Belgian lines worked 
by companies stood at 45 per cent., it was 61*97 per 
cent, on the State-owned lines. On the English 
railways the proportion in the same year was 62 per 
cent. It may be recalled that in 1865 a Royal 
Commission on Railways which had exhaustively 
inquired into the question of applying the principle 
of State ownership of railways in this country, came 
to the conclusion that it would be “ inexpedient at 
present to subvert the policy which has hitherto been 
adopted of leaving the construction and management 
of railways to the free enterprise of the people under 
such conditions as Parliament may think fit to impose 
for the general welfare of the public.” Much has 
happened since 1865, but probably this opinion still 
represents that of the great majority of the merchants 
and traders of the United Kingdom. 

Scotch lu'trd .—The annual report of the South of 
Scotland Chamber of Commerce refers to the recent 
Glasgow prosecution of traders for selling as Scotch 
tweed cloth which did not come up to the Chamber’s 
definition of Scotch tweed, namely, An all-wool 
cloth made in Scotland from yarn spun in Scotland.” 
The defence did not attempt to contradict the defini¬ 
tion of Scotch tweed adopted by the Chamber, and 
the Sherifi accepted it as authoritative, remarking 
that the expression “ all wool ” added nothing to the 
expression ** Scotch tweed,” and that the adoption 
of the two expressions was redundant. It is thought 
that the resuP, ol the three prosecutions will benefit 
the trade of the district to a considerable extent; but 
as was shown at the recent meeting at Hurdick, 
many manufacturers are unwilling to accept the 
definition of Scotch tweeds propounded by the South 
of Scotland Chamber of Commerce, and accepted by 
the Sheriff. They all desire to keep up the standard 
as being all wool, but the condition as to yarn spun 
in Scotland cannot, it is urged, be maintained, as 
for years past the firms doing the most prosperous 
business have been using yams spun in Yorkshire 
and in Belgium. 


Iron^ Steely and Shipbuilding, — The exports of 
iron and steel and manufactures in metal during the 
first three months of 1908 show a serious falling off 
as compared with the corresponding period of 1907. 
Reckoned in percentages decreases are as follows :» 
Pig iron, 37J per cent.; rails, 15J; galvanised sheets, 
&c., 26; iron bars, rods, &c., 21; block plates, &c., 
23; spiegel and ferro, 58 ; ship and boiler plates, 30; 
tin plates, i. It must of course be remembered that 
the comparison is with abnormaUy large figures, and 
that the total trade in the first quarter of 1908 is not 
very much below the average over a series of years, 
but the actual contraction must have its bearing upon 
prices. As for shipbuilding, the decrease in the out¬ 
put of the United Kingdom was 1,876,610 tons less 
in 1907 than in 1906, and this year the decrease is 


likely to be still more marked. As was shown in 
these Notes last week the output for the past quarter 
was smaller than for any similar period since 1895. 
And at the moment it looks as if the labour dispute 
will end in something like a national lock-out. 


OBITUARY* 


Benjamin Warner.— -Mr, Warner, the well- 
known :»ilk and velvet manufacturer, died at Wan- 
stead, on Saturday, 25th inst. Born in 1828, he 
early entered the weaving business which, father and 
son, had been carried on by his family in England 
since 1685, when the revocation of the Edict of 
Nantes drove the Huguenots to this country. The 
Warner family first settled at Canterbury, and the 
book of patterns they brought with them, inscribed 
with the date 1684, can still be seen at the Newgate- 
street warehouse of Messrs. Warner and Sons. About 
the beginning of the nineteenth century the Warners 
moved to Spitalfields, and it was there that Benjamin 
Warner received his early training. At that time 
(1850) the English silk trade was at its zenith, and 
some 50,000 persons were engaged in its various 
branches in the Spitalfields district. With the re¬ 
moval of the duties on silk, in i860, the industry 
immediately and rapidly declined, so that it has been 
doubted if there are 200 weavers left in London to¬ 
day. The great silk manufacturers for the most part 
left the trade, and those who remained were in many 
cases ruined. Mr. Warner, however, realised the new 
conditions, and set himself to face them. He confined 
himself to the manufacture of the choicest and most 
costly fabrics, and the productions of the great silk 
mills at Braintree, in Essex, have long been in great 
demand at home and abroad, especially in India, the 
United States, and Germany. 

Mr. Warner was elected a Member of the Society 
of Arts in i 883 . When Sir Purdon Clarke read a 
paper on “English Brocades and Figured Silks,” 
on April 12th, 1892, Mr. Warner joined in the dis¬ 
cussion, as he did eleven years afterwards, when his 
son, Mr. Frank Warner, read a paper on “The 
British Silk Industry.” 

MEETINGS OF THE SOCIETY. 

Ordinary Meetings. 

Wednesday evenings, at 8 o'clock :— 

May 6.—“ The Gramophone, and the Mechanical 
Recording and Reproduction of Musical Sounds.” 
By Lovell N. Reddie. Sir William Prkece, 
K.C.B., F.R.S., will preside. 
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May 13.— ** The Underground Water Supplies of 
the Thames Basin.” By Clayton Beadle. Sir 
Richard Melvill Beachcroft, Chairman of 
the Metropolitan Water Board, will preside. 

May 20.—** Industrial Entomology: or the 
Economic Importance of a Study of Insect Life.” 
By F. Martin Duncan. 


Indian Section. 

Thursday afternoons, at 4.30 o’clock :— 
May 21.—“The United Provinces of Agra and 
Oudh.” By Sir James John Digges La Touche, 
K.C.S.I., Member of the Council of India and late 
Lieutenant-Governor of the United Provinces. 


MEETINGS FOR THE ENSUING WEEK. 

Monday, May 4.. Farmers’ Club, Whitehall-rooms, White- 
ball-place, S.W., 4 p.m. Mr. E. S. Salmon. 
” Fruit Growing and the Conditions under which 
it may thrive.” 

Royal Institution, Albemaric-street, W., p.m. 

(General Monthly Meeting ) 

Engineers, in the Theatre of the United Service In¬ 
stitution, Whitehall, S.W., 7J p.m. Pro'. R. H. 
Smith, “The Design and Waste and Wear of 
W’heel Teeth.” 

Chemical Industry (London Section), Hurlington- 
house, W., 8 p.m. i. Dr. G. i. Morgan, “ The 
Manufacture of Sodium Nitrate.” 2. Dr. Watson 
Smith, junr., “Some simple and mixed Esters of 
Cellulose. The Alkaline Decomposition of Nitro- 
Dorivatives of Cellulose and other Carbohydrates.” 
3. Mr. E. Hatschek, “ 'fhe Mechanism of Filtra¬ 
tion.” 4. Mr. E. Linder, ” Metanil Yellow Us 
Use as a Selective Indicator.” 5. “Dr. J. Lew- 
kowitsch, “ The Conversion of Oleic Acid into 
Stearic Acid.” 

British Architects, 9, Conduit-street, W., 8 p.m. 
(Annual Meeting.) 

Actuaries, Staples-inn-hall, Holborn, W.C., 5 p.m. 
Victoria Institute, 8, Adelphi-terrace, W.C., 4i p.m. 
Prof. H. Ami, “ Comparative Studies and I )educ- 
tions on the Geology of the Eastern Front of the 
American Continent and the Western Front of 
Europe.” 

Tuesday, May 5 ..Royal Institution, Albemarle-street, W , 
3 p.m. Mr. G. Stoney, “ The Development of the 
Modern Turbine and its Application.” (Lecture 

II.) 

Alpine Club, 23, Savile-row W., p.m. 
Photographic, 66, Kussell-square, W.C., 8 p.m. 

Mr. L. E. Clift, ” The Half-Tone Process.” 
Anthropological, 3, Hanover-square, W., 8} p.m. 

Wednesday, May 6...ROyAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m. Mr. Lovell 
N. Reddie, “ The Gramophone, and the Mechanical 
Recording and Reproduction of Musical Sounds.” 
Geological, Burlington-house, W., 8 p.m. 1. Rev. 
E. C, Spicer, “ Solution-'lfalleys in the Glyme 
Area (Oxfordshire).” ’ 2. Dr. Alfred Prentice 
Young, “ The Stratigraphy and Structure of the 
Tamthal Mass (Tyrol).” 3. Mr. George C. Crick, 
“Note on Two Cephalopods, collected by Dr. A. 

^ P. Young on the Tarnthali KOpfe (Tyrol).” 


Royal Arrhrrological Institution, 20, Hanovorr 
square, ■V^^, 4J p.m. Mr. J. W. Willis-Bund, 
“ South Wales and the Religious Orders.” 

British Archaeological Association, 32* Sackville- 
street, W., 8 p.m. 

Thursday, May 7 . Royal, Burlington-house, W., 4J p m. 
Antiquaries, Burlington-house, W., 8} p.m. 

Ltnnean, Burlington-house, W., 8 p.m. z, Mr. 
H. M. Bernard, “ Colony Formation as a Factor 
in Organic Evolution.” 2. Mr. C. Forster- 
Cooper, “ Antipatharia from the Voyage of H M.S. 
Sealark.^' }. Mr. G. A. Buulenger, “A List of 
the Fresh\\ater Fishes, Hatrachians, and Reptiles 
obtained by Mr. J. Stanley Gardiner’s Expedition 
to the Indian Ocean.” 4. Mr. F. Martin Duncan, 
” A Cinematographic Representation of the 
Mov'ements of Pmpaius and other Invertebrate 
Animals.” 

Chemical, Hurhngton-house, W., 8 ]; p.m. i. Messrs. 
K. J. P. Orton and K. W. Everatt. “The Inter- 
aition of Diasonium Salts with Mono and Di- 
Hydric Phenols and with Naphthols.” •’ Messrs. 
J. C. Irvine and D. McNit oil, “ The Condensation 
of Ben/oin with Methyl Alcohol.” 3. Messrs. O. 
Flaschner anti H. MacEwen, “ The Mutual .Solu¬ 
bility ot a-Methylpiperidin and Water.” 4. Mr. 
P. VV. Robertson, “The Melting Points of the 
Anilides, p-Toluidides and a-Naphth>lainides of 
the Normal Fatty Aeids.” 5. Mr. J. C Philip, 
(<i; “ The Refraction and Dispersion ol Inazo 
Compounds.” (d) “ The Dissociation Constants 
of 1 riazoacetic and ft-lnazopropionic Acids’” 
b. Mr. W^ N. Hartley, “ The Absorption .Spec¬ 
trum of Camphor.” 7* Mr. C. E. Fawsitt, “ Tht» 
Viscosity of Solutions. ’ 8. Messrs. H. R. Pickard 
and J. Yates, “The Action of Fused Potassium 
Hydroxide and of Hydrogen Peroxide on Choles¬ 
terol.” Preliminary Note. 9. Messrs. A. Harden 
and W. J. Young, “ The Fermentation of Mannose 
and Fructose by Yeast Juice.” Preliminary com¬ 
munication. xo. Messrs. W. R. Lang and J. O. 
Woodhouse, “ The Volumetric Estimation of 
Silver.” II. Messrs. F. B. Power and F. Tutin, 
(o) “The Constituents of Olive Leaves;” (6' 

“ The Constituents of Olive Bark.” 

Royal Institution, Albemarle-street, W , 3 p.m. M . 
W. Bateson, “Mendelian History.” (Lecture 11 .) 

Civil and Mechanical Engineers, Caxtou-hall, 
Westminster, S.W., 8 p.m. Mr. E. Fiander 
Etchells, “Abbreviated Formula* for Structural 
Engineers.” 

Electrical Engineers (at the House of 1 he Society 
OF Arts), John-street, Adelphi, W.C., 8 p.m. 
Mr. F. Mansbridge, “The Manufacture of Elec¬ 
trical Condensers.” 

Friday, May 8...Royal Institution, Albemarle-street, W., 

9 p.m. Mr. J. G. Buchanan, “ Ice and its Natural 
History.” 

Astronomical, Burlington-house, 5 p.m. 

Quekett Microscopical Club, 20, Hanover-square, 
W.C.,8p.m. 

Physical, Royal College of Science, South Ken¬ 
sington, S.W., 8 p.m. I. Dr. C. V. Burton, “A 
Modified Theory of Gravitation.” 2. Mr. C. S. 
Whitehead, “An Examination of the Formula for 
the Grading of Cables.” 3. Mr. R. M. Archer, 

“ Illustrations of Geometrical Optics.” 

Saturday, May 9... Royal Institution, Albemarle-street, 
W., 3 p.m. Mr. G. F. Scott Elliott, “ Chili and 
the Chilians.” (Lecture II.) 
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NOTICES- 


NEXT WEEK. 

Wednesday, May 13, 8 p.m. (Ordinary 
Meeting.) Clayton Beadle, “ The Under¬ 
ground Water Supplies of the Thames Basin.** 
Further details of the Society*s meetings will 
be found at the end of this number. 


CONVERSAZIONE. 

The Society’s Conversazione this year will 
take place at the Natural History Museum, 
Cromwell-road, S.W. (by permission of the 
Trustees of the British Museum), on Thursday 
evening, the 2nd July, from 9 to 12 p.m. 

The programme of arrangements will be 
announced in future numbers of the Journal, 


PROCEEDINGS OF THE SOCIETY. 

TWENTIETH ORDINARY MEETING. 

Wednesday, May 6 , 1908 ; Sir William 
Henry Pkeece, K.C.B., F.R.S., in the 
chair. 

The following candidates were proposed for 
election as members of the Society :— 

Li Chun, His Excellency Admiral, The Admiralty, 
Tien Ping Kai«atreet, Canton, China. 

Low, Charles Ernest, I.C.S., Central Provinces and 
Berar Exhibition, Nagpur, C.P., India. 

Scott-Atkinson, Richard, M.I.E.E., Jesselton, British 
North Borneo. 

Simmons,' Rev. Hugh, Mascotte, George - street, 
Brisbane, Queensland, Australia. 

The following candidates were balloted for 
and duly elected members of the Society :— 
Brown, Lawrence Combe, Department of Agriculture, 
Kwala Lumpur, Selangor, Federated h^falay States. 


Carvalho, David N., 265, Broadway, New York 
City, U.S.A. 

Collier, George H., “ Woodcote,” 17, Southend- 
road, Beckenham. 

Corheld, Wilmot, 25, Mangoe-lane, Calcutta, India. 
Fumival, Samuel B., Hilltop House, Stoke-on-Trent. 
Golds, Alfred, M.R.San.L, Royal Engineer Office, 
Bordon Camp, Hants. 

Pillai, A. R., Trivandrum, Travancore, South India. 
Tagore, Abanindro Nath, 6, Dwarka Nath Tagores- 
lane, Calcutta, India. 

The paper read was— 

THE GRAMOPHONE, AND THE 
MECHANICAL RECORDING AND RE- 
PRODUCTION OF MUSICAL SOUNDS. 

By Lovell N. Reddie. 

The mechanical recording and reproduction 
of sounds has already been dealt with in 
papers read before this Society. The talking- 
machine was introduced to the Society on 
May 8, 1878, by Sir William Preece; on the 
28th November, 1888, Colonel Gouraud read a 
paper entitled “ The Phonograph ;** and on the 
5th of December of the same year, Mr. Henry 
Edwards read a paper on “ The Grapho- 
phone.** I do not propose this evening to go 
over the ground covered by these three papers, 
which deal with the discovery of the talking- 
machine, and the improvements made in it up 
to twenty years ago, but I shall deal more 
particularly with the invention and the deve¬ 
lopment of a later type of talking-machine, 
and shall describe the various industrial and 
other processes, which are connected to-day 
with the recording and reproduction of sound 
by means of this machine. 

Before going further, I should like to 
call your attention to two of the in¬ 
struments before you; the larger machine 
is one of the latest models of the 
gramophone, and the smaller is one of the 
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earliest types. (Fig. i.) The difference in ap¬ 
pearance of the two machines is striking; but 
it is small compared with the difference in their 
capabilities^ and, if you will allow me, I will 
make this apparent by endeavouring to obtain 
an audible reproduction from the old-fashioned 
type, and will then play a short selection on 
the up-to-date instrument. 

The progress made towards perfection 
during the period of twenty years since the 
invention of the gramophone has been very 

Fio 


May i6th, 1888, he exhibited his invention 
before the Franklin Institute, Pennsylvania. 

At the date of Mr. Berliner's invention, 
machines for recording and reproducing sound 
were already known and in use. Some ten 
years earlier, in 1878, Mr. Thomas A. Edison 
had patented the first practical talking-ma¬ 
chine, and he termed the recording machine, 
the record, and the reproducing machine a 
phonograph, a phonogram, and a phonet 
respectively. In 1885 the graphophone 

. I. 



considerable, and so rapid has it been in recent 
years, that too many people to-day, when 
they hear the word “gramophone” men¬ 
tioned immediately think of an instrument 
like this (small machine) and of the sounds 
which it produced just now. The particular 
lines upon which improvements have been 
carried out I will deal with later. 

The gramophone was invented by Mr. Emile 
Berliner. In 1870 he left his home in Germany 
and went to America, where he worked for a 
number of years with great success on telephone 
construction. He afterwards turned his atten¬ 
tion to the improvement of the talking-machine, 
and on May 4th, 1887, just twenty-one years ago, 
he filed an application for pateqjt in the United 
.S|p^tea, knd a corresponding application in this 
. country in November of the same year. On 


was invented by Professor Graham Bell and 
Mr. C. S. Tainter, of telephone fame, who, 
working as the Volta Laboratory Associa¬ 
tion of Washington, had been studying the 
problem of recording and reproducing sound 
for some years. The fundamental principles 
on which these two instruments, the phono¬ 
graph and graphophone, worked were the 
same. In each case the sound-waves set up 
in the air by any source of sound were allowed 
to strike a delicately held diaphragm which 
vibrated under the impact of the sound waves. 
The vibrations of the diaphragm were made to 
leave a record, on a suitable medium, and this 
sound record was in turn used to perform the 
inverse operation when it was required to 
reproduce the recorded sounds; that is to 
say the record was made to vibrhte a sensitive 
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diaphragm, and this set up in the air particular 
waves, which conveyed to the ear of the hearer 
the impression of sound. The essential differ¬ 
ence between the Edison and the Bell and 
Tainter types of sound recording and repro¬ 
ducing machines lay in the manner in which the 
vibrations of the diaphragm were recorded; for 
while Edison’s invention consisted in indenting 
a record with an up and down sound line, Bell 
and Tainter obtained a record by cutting an up 
and downline in a suitable medium. Accord- 
ling to both these inventions, therefore, the 
vibrating diaphragm was made to produce 
on the surface of the record a sound line of 
varying depth. Berliner on the other hand 
traced or cut his record in the recording 
medium in the form of a sinuous line of uni¬ 
form depth (See Fig. 2), ''substantially” as 


Fig. 2. 



Section across Sound-Lines of Gramophone 
Record. (Magnified 50 diam.) 


he says in his Patent Specification, “in the 
manner of the phonautograph,” invented in 
1857 by Leon Scott. 

The idea of recording and reproducing 
speech on this system had also occurred to a 
Mr. Charles Cross, a Frenchman, who on 
April 30th, 1877, deposited a sealed packet 
with the Acad^mie des Sciences, Paris, in 
which he disclosed the idea of reproducing 
sound by means of a permanent metal record 
obtained from a Scott phonautograph by photo¬ 
engraving through the coating of lamp-black 
in which the sound line was traced. Thus he 
anticipated Berliner, and Edison as well, as 
far as the idea went; but he cannot be said 
to have disclosed the means of carrying his 
ideas into practice. Mr. Berliner only became 
aware of this gentleman’s invention three 
months after he had filed his own applica¬ 
tion for a patent. In the Electrical World of 
November 12th, 1887, in which he first made 
public his invention of the gramophone, he 
writes of Mr. Cross as followsAlthough 
he had virtually abandoned his invention, the 


fact remains that to Mr. Charles Cross belongs 
the honour of having first suggested the idea 
of and a feasible plan for mechanically repro¬ 
ducing speech once uttered.” 

The reasons which led Berliner to adopt a 
different system of recording and reproducing 
sound from that employed by Edison and the 
Volta Association, are clearly set out in the 
introduction to his first Patent Specification, 
No. 15232 of 1887, where he says :— 

“By the ordinary method of recording spoken 
words or other sounds for reproduction, it is attempted 
to cause a stylus attached to a vibratory diaphragm to 
indent a travelling sheet of tinfoil, or other like sub¬ 
stance, to a depth varying in accordance with the 
amplitudes of the sound waves to be recorded. This 
attempt is necessarily more or less ineffective, for the 
reason that the force of a diaphragm vibrating under 
the impact of sound waves is very weak, and that in 
the act of overcoming the resistance of the tinfoil, or 
other material, the vibrations of the diaphragm are 
not only weakened, but are also modified. Thus, 
while the record contains as many undulations as the 
sound which produced it, and in the same order of 
succession, the character of the recorded undulations 
is more or less different from those of the sounds 
uttered against the diaphragm. There is, then, a 
true record of the jutch, but a distorted record of the 
quality of the sounds obtained. 

“ With a view of overcoming this defect, it has 
been attempted to engrave, instead of indent, a record 
of the vibrations of the diaphragm, by employing a 
stylus, shaped and operated like a chisel, upon a 
suitably prepared surface; but, even in this case, the 
disturbing causes above referred to are still present. 
In addition to this, if in the apparatus of the phono¬ 
graph or graphophone type, it is attempted to avoid 
the disturbing influence of the increase of resistance 
of the record surface, with the depth of the indenta¬ 
tion or cut as much as possible, by primarily adjusting 
the stylus so as to touch the record surface only 
lightly, then another disturbing influence is brought 
into existence by the fact that with such adjustment, 
when the diaphragm moves outwardly, the stylus will 
leave the record surface entirely, so that part of each 
vibration will not be recorded at all. This is more 
particularly the case when loud sounds are recorded, 
and it manifests itself in the reproduction, which then 
yields quite unintelligible sounds. 

“It is the object of my invention to overcome 
these and other difficulties by recording spoken 
words or other sounds without perceptible friction 
between the recording surface and the recording 
stylus, and by maintaining the una^^oidable friction 
uniform for all vibrations of the diaphragm. The 
record thus obtained, almost frictionless, I copy in a 
solid resisting material, by any of the methods here-. 
inafter described; and I employ such copy of the 
original record for the reproduction of the recorded 
sounds. 
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** Instead of moving the recording stylus at right 
angles to, and against the record surface, I cause the 
same to move under the influence of sound waves 
parallel with and barely in contact with such surface, 
•which latter is covered with a layer of any material 
that offers a minimum resistance- to the action of the 
stylus operating to displace the same,” 

He then proceeds to a detailed description 
of his instrument, which he terms a “gramo¬ 
phone.** 

Nowadays the term “ phonograph ** is 
popularly applied to a sound-reproducing ma¬ 
chine which plays a cylinder record, while 
“gramophone** is often incorrectly used for 
any disc machine. This distinction is not, 
however, correct. It is a fact worth noting 
that the first figure of the drawings in Ber¬ 
liner* s original patent shows a record wound 


Fig. 3. 



on a cylindrical support, whereas the first 
figure in Edison’s patent shows a disc record, 
thus directly contradicting the popular distinc¬ 
tion just referred to. 

According to the specification of his first 
patent, Mr. Berliner made his sound record 
as follows :—He took a strip of paper, parch¬ 
ment, or metal, A (Fig. 3), stretched it round 
a drum, B, and coated it with a layer of lamp¬ 
black, or other substance which could be 
easily removed by the point of the stylus. 
He provided a diaphragm, c, which was 
held by its edges in a casing, D, and to 
the centre of this diagram he attached one 
end of the recording stylus, E. This stylus 
or bar was fulcrummed halfway down to 
the side of the diaphragm casing, and 
the other end was left free to move in 
accordance with the vibrations of the dia- 
iphragm under the impact of the sound waves. 
The point of the stylus lightly touched the 
strip on which the record was to be traced. 


and as the diaphragm was spoken against, and 
the drum rotated, the stylus removed the lamp¬ 
black from the record in a sinuous undulating 
line. The record thus obtained he proposed 
to preserve by coating it with varnish or 
the like. For the purpose of reproduction 
he copied the record in a resisting material, 
either mechanically, by engraving, or by etch¬ 
ing, or photo-engraving, and this gave him a 
permanent record, consisting of a wavy grooved 
line in a strip of copper, nickel, or other ma¬ 
terial. To reproduce the sounds recorded, this 
strip was in turn stretched round a drum, the 
point of the stylus placed in the groove, and 
the drum rotated. This caused the dia¬ 
phragm, to which the other end of the stylus 
was attached, to vibrate and reproduce the 
recorded sounds. 'Ihe specification con¬ 
tinues :— 

“ In the phonograph and graphophone the end of 
the reproducing stylus which bears upon the indented 
or engraved record, has a vertical upward and down¬ 
ward movement; it is forced upwardly in a positive 
manner by riding over the elevated portion of the 
record, but its downward movement is effected solely 
by the elastic force of^i^e diaphragm, which latter is. 
always under tension. In my improved apparatus thot 
stylus travels in a groove of even depth and is move^' 
positively in both directions; it does not depeUd 
upon the elasticity of the diaphragm for its movement 
in one direction. This I consider to be an advantage, 
since by this method the whole movement of the 
diaphragm is positively contioUed by the.record, 
and is not affected or modified by the physical con¬ 
ditions of the diaphragm, which conditions necessarily 
vary from time to time, and constitute some of the 
causes of imperfect reproduction of recorded sounds.** 

It is this feature of the positive control of 
the diaphragm, coupled with the uniform 
friction and resistance in the cutting operation, 
and the consequent accurate tracing of the 
curve of the sound wave, that has brought the 
Berliner type of machine to the forefront as 
a musical instrument. While the cylinder 
machine with the up and down cut offers 
advantages for making records at home and for 
office work, being handier, for instance, than 
the disc recording machine, it has not been 
found possible to obtain the same truth of 
reproduction of musical sounds that can be 
obtained with the gramophone. An examina¬ 
tion of the microscopic undulations in the 
sound wave, which determine its pitch, loud-, 
ness, and quality or timbre (some examples of 
which I shall show you presently), will make 
this easy to understand. 

In the second or improved form of gramo- 
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phone described in Berliner’s patent, a flat 
disc record is used, which, he says, offers 
advantages for copying purposes. Here a 
disc of glass is employed, and this is covered 
preferably with a semi-fluid coating of ink or 
paint, in which the stylus traces or cuts an 
undulating line as before. This coating he 
prefers, because it does not flake, and leave a 
rough-edged line, like the lampblack record. 
A turn-table carries the record disc, and is 
rotated by any suitable means. As it revolves, 
it is caused to travel slowly sideways past the 
recording point, so that the sound line takes 
the form of a sinuous spiral running from the 
outer edge x)f the record towards the centre, or 
vice versa, A permanent record in metal is 
obtained by photo-engraving. 

Mr. Berliner’s next step was to make a disc 
record in solid material by direct etching. 
(U.S. Patent 382790.) To this end he coated 
a disc or cylinder of zinc or glass with a layer 
of some substance which, while offering no per¬ 
ceptible mechanical resistance to the move¬ 
ments of the recording stylus, resisted the 
chemical action of acids. The coating he pre¬ 
ferred consisted of beeswax dissolved in ben¬ 
zine. When the recording stylus had traced 
out its line on the record, and exposed the 
solid disc below, the latter was etched, and a 
permanent record produced. Copies could be 
obtained by the galvano-plastic process, by 
making a matrix, and impressing discs of hard 
rubber, or the like. Although this system of 
etching was considered at the time a great 
advance in sound recording, it never gave very 
satisfactory results. Owing to the action of 
the acid, which besides biting down into the 
metal also undercut the protective coating, 
the sound line w'as always left with rough 
sides, and this roughness was transmitted to 
the copies, so that the reproduction was 
accompanied by a very marked and disagree¬ 
able scratching sound. 

In 1890, the inventor of the gramophone 
took out patents for further improvements, and 
in particular for new forms of diaphragm 
holder or sound-box, as it is called, one for 
recording purposes and the other for repro¬ 
ducing. (Fig. 4). 

Although at this date, Mr. Berliner himself 
had spent much time on improving his inven¬ 
tion, the gramophone had not yet become a 
commercial article. It had not even reached 
the stage of the small machine you see here. 
It was looked upon as a scientific curiosity, or 
at best a toy> but not as a machine which 
could ever be expected to become an instru¬ 


ment of entertainment, and no one except per¬ 
haps the inventor ever imagined it would 
attain its present perfection, or enjoy its 
present popularity. The phonograph and 
graphophone had obtained a firm footing and 
for commercial purposes at any rate, serving 
for instance as automatic stenographers, and 
in a lesser degree as instruments of entertain¬ 
ment, had attained success. 

The Volta people had patented broadly the 
system of cutting or tracing a sound line in a 
solid body, so that even Berliner’s own method 
was within the scope of their patent, and from 
the point of view of patent rights, Mr. Berliner 
was at a disadvantage. Moreover, the repro¬ 
duction he obtained was far behind that given 

Fig. 4, 


Recording and Reproducing Sound-Boxes, 
Old Type. 

by the phonograph and graphophone, for 
though in the latter instruments the sound 
waves were distorted, there was a comparative 
absence of scratch. Very different is the 
position to-day when in the United States 
at any rate practically the whole of the 
enormous trade in disc machines is sub¬ 
ject to a Berliner Patent No. 534543 » which 
covers the use of a freely swinging sound-arm 
or horn, carrying the sound-box and guided 
throughout the playing of the record entirely 
by the sound lines. 

It w’as not until the end of 1897 that the 
manufacture commenced in the United States 
of a disc record which quickly made the 
gramophone popular, and may be regarded as 
the ^starting-point of the indt.stry of to-day. 
Instead of a record made from an etched 
metal original, a disc record could now be 
offered to the public made by a new process’ 
which allowed many hundreds of good fac-^ 
simile copies to be made from one master 
record. This process consisted in cutting 
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the first record in a disc-shaped blank of wax¬ 
like material, obtaining a solid metal negative 
thereof by electro-deposition, and pressing 
copres of the original from this negative or 
matrix in a material which was hard at normal 
temperatures but became plastic under heat. 

About this time a number of inventors began 
to turn their attention to the improvement of 
the machine, to keep pace with the vast im¬ 
provements which were' being made in the 
records. The machine was provided with 
an efficient governor or speed-regulator, to 
ensure a uniform speed of rotation of the turn¬ 
table. Next the hand-driven machine was 
abolished altogether, and a machine sub¬ 
stituted which was driven by a spring motor. 
To-day the better class machines are furnished 
with a motor which will run fifteen minutes or 
more for one winding of the motor. The speed 
regulator was furnished with an indicator to 
show at what speed the machine was running. 
It will easily be understood how essential it is 
that the record on reproduction should be re¬ 
volved at exactly the same pace as the blank 
on which the original record was cut, if the 
production is really to be a true reproduction 
of the original selection; if, for instance, the 
record is rotated faster, the sound waves set 
up by the reproducing diaphragm will be pro¬ 
duced at a higher speed than that at which the 
corresponding sound waves fell upon the re¬ 
cording diaphragm. The greater the fre¬ 
quency of the sound waves the higher the 
note, so that a record, if played too fast, is 
pitched in a higher key, and a bass solo can 
be reproduced in a shrieking soprano. 

The sound-box went through a series of im¬ 
provements, the object of the inventors being 
to render the diaphragm as sensitive as possible 
either to the sound waves of the selection 
being recorded, or to the vibrations trans¬ 
mitted to it from the record disc as the case 
might be. The diaphragm is now lightly held 
at its edges by hollow rubber gaskets, the 
fulcrum of the needle connecting the dia¬ 
phragm to the needle point is formed by knife 
edges, and its movements are controlled by 
delicate springs. The standard sound-box of 
to-day is a very different thing from the early 
pattern shown in Figs. 1 and 4. 

Improvements were further made in the 
means of conveying the sounds recreated in 
the sound-box to the ear of the auditor. The 
old air-tubes had disappeared to give place 
to a small horn, to the narrow rend of which 
the sound-box was attached. As the popu¬ 
larity of the gramophone grew, the public 


wanted more sound for its money, and accord¬ 
ingly the size of the amplifying horn was 
increased. The increased weight of the horn 
necessitated that a special bracket should 
be provided to carry it, and the horn was 
accordingly balanced with just sufficient weight 
on the sound-box end to keep the needle well 
in contact with the record. Thus the machine 
remained for a time ; but in this form it did not 
satisfy its patrons, for it did not do all that they 
thought might be expected of it. It was found 
in practice that the turn-table often did not 
revolve absolutely horizontally, that the record 
discs were sometimes not absolutely flat, 
and that the central hole was in reality, 
but seldom accurately in the centre of the 
disc. Owing to the rise and fall of the record 
as it rotated, the end of the amplifying horn 
also had to rise and fall, and owing to the 

Fiq. 5. 



eccentricity of the hole in the middle, the 
sound-box end of the horn was continually 
approaching and receding from the centre of 
the record, as it followed the sound lines. In 
other words, the needle as it followed its path 
along the sound groove, in addition to trans¬ 
mitting the proper vibrations to the diaphragm, 
had also to move the whole mass of the ampli¬ 
fying horn. This had two injurious effects; 
it impaired the reproduction, and it wore out 
the record. 

The next step was to remove the amplifying 
horn to a short distance from the sound-box 
and to carry it upon a rigid bracket on the 
cabinet of the instrument, the sound-box being 
connected to the small end of the horn by a 
piece of tubing, which allowed the sound-box 
to move across the turn-table and also to be 
raised or lowered above the record. This 
arrangement offered the advantage that the 
weight of the horn was carried by the cabinet, 
and the record had not to overcome the inertia 
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of the whole horn as before, but only had to 
move the sound-box and its connecting tubing 
(or sound-arm as it is called) when the turn¬ 
table was not horizontal or the hole in the 
record not central. But though this arrange¬ 
ment offered advantages in one direction, it 
was found to be accompanied by imperfection 


waves became distorted and acoustic inter-, 
ference was created. It was not until 1903 
that patents were taken out on an invention 
which overcame this difficulty (See Fig. 5), 
the invention now known as the taper arm, 
the patent on which in this country was re¬ 
cently upheld in the Court of Appeal. The 


Fig. 6, 

(«) {b) 



in another. The piece of straight tubing con¬ 
necting the sound-box and the horn had a 
distorting effect upon the sound waves. In¬ 
stead of these waves being able to expand 
uniformly as they advanced, as had been the 
case in the old arrangement when they passed 
straight into the horn, they were forced to pass 
■first of all through this straight pipe where the 


inventor had hit upon the idea of jointing the 
amplifying horn itself, so that while the horn 
could start immediately next the* sound-box 
the latter could be moved with freedom without 
moving the heavy bell portion of the ampli¬ 
fying horn. The success of this invention was 
immediate and pronounced, and a tapering 
sound arm is now almost a sine qua non. 
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It was only to be expected that as the repro¬ 
duction of the machine improved the form in 
which it was presented to the public would be 
made more and more attractive, and hence 
the handsome cabinets and pedestals with 
which the gramophone is furnished to-day. 

Fig. 6 shows some of the various stages 
through which the machine passed. The 
lower instrument on the left-hand side will 
be recognised as the one before which the dog 
sat and listened to ** his master’s voice.” 

An important item in the reproducing 
apparatus is the needle. Instead of the 
same blunt point beng used over and over 
again as formerly, a new needle is now re¬ 
commended for each playing of a record. 
The reason is that the operation of playing 
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done by packing the needles into bags or sacks 
and rolling them to and fro for days On a re¬ 
ciprocating table ; the constant friction Of the 
needles against one another, polishes them 
bright and smooth. 

I will now dedl with the series of operations 
which go to make a finished disc record of the 
Berliner or gramophone type. The person 
who is making the record sings or plays 
immediately before the mouth of a horn or 
funnel, the object of the horn being to con- 
cerftrate the energy of the sound waves upon 
the recording diaphragm. At the narrow end 
of the horn is the recording sound-box and 
machine and its attendant expert. The artist 
is on one side of a screen and the machine on 
the other, for in all the recording laboratories 
of talking-machine manufacturers the secrets 

Fio. 8. 



a record, wears down the fine point of a 
needle, so that by the time a record has been 
played through, the needle point has shoulders 
worn on it (Fig. 7) with only a central pro¬ 
jection left to engage in the sound groove; a 
point of this shape, when much worn, cannot 
give a good reproduction. The manufacture 
of gramophone needles constitutes a small 
industry in itself, and the number of pro¬ 
cesses through which the needles go, before 
they are ready for use, is surprising. Lengths 
are cut from the best steel. wire, and are 
pointed by emery wheels, rotating about 
1,200 times a minute. The needles are cut 
off, and again the blunt ends are pointed. 
Some of the machines in use cut off as many 
as 200,000 needles daily. The needles are 
now hardened by tempering, being heated in 
open pans, almost to white heat, and then 
suddenly cooled; this is a most important pro¬ 
cess. They then have to be polished. This is 


of the operation of recording are most care¬ 
fully guarded. I have here a sketch (Fig. 8) 
drawn by a famous singer of himself making 
a record. The making of a good record is not 
so simple a matter for the artist as might 
appear; he often has to make seve^l trials 
before he learns just how to sifg into the 
trumpet, how near to standi*^,;^'; When sing¬ 
ing loud high notes he must tjot come too 
near the mouth of the funnel, as otherwise the 
vibrations will be too powerful and the result 
will be what is technically known as shat¬ 
tering.” When the artist is singing or playing 
to an accompaniment another horn connected 
with the same sound-box is often provided so 
that the person of the artist may not obstruct 
the sound waves of the orchestra or other 
accompaniment. 

The disposition too of the various instru¬ 
ments of an orchestra in the recording-room 
is of the very highest importance if the best 
results are to be obtained. The wooden in- 
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struments are arranged about four feet from 
the mouth of the trumpet—behind them are 
the brass instruments, and at the back the 
bass fiddles and drums. 

On the other side of the screen a hori¬ 
zontal table, carrying a wax tablet, is rotated 
beneath the recording sound-box at a fixed 
and uniform speed, generally about 76 revo¬ 
lutions per minute. As the table rotates it 
also travels laterally at a fixed and uniform 
speed, being carried on a revolving threaded 
spindle, and the wax tablet or blank is thus 
caused to travel slowly under the stationary 
recording-box. The sapphire cutting-point of 
the sound-box is lowered so as to enter the 
surface of the blank to the depth of about 
3jt0 4-Tooo of an inch, and as the machine 


otherwise the lines would at points break into 
one another. 

The recording blank is made of a soapy wax. 
Each laboratory has its own receipt for the 
composition of the blank, but generally speak¬ 
ing the compound is made up of stearin and 
paraffin. Many other substances have been 
suggested, amongst which may be mentioned 
barium sulphate, zinc white and stearin, 
ozokerit and parafi&n. 

The consistency of the blank material must 
be such that it is stiff enough to retain its 
shape when the sound groove is cut in it, and 
at the same time it must not be so stiff as to 
offer any great resistance to the cutting point. 
It must not chip nor flake, as otherwise the 
recording point will cut a groove with ragged 


Fig. 9. 


Fig. 10. 



Recording Sound-Box. 


Recording Sound-Box. 


A. Styltti. a. Stylus bearinfi, B. Diaphragm. 
C. Diaphragm holder. D. Flange of Sound Tube. 
£. Counter-weight. 


A. Stylus. <7, Stylus bearings. 

B. Diaphragm. C. Diaphragm holder. 

D. Tension spring. 


runs it cuts a fine spiral groove of uniform 
depth, running from the circumference of the 
blank to within two or three inches of the 
centre, according to the length of the selec¬ 
tion recorded. 

The exact construction of sound-box used 
for recording is not disclosed by the experts, 
but we may take as illustrative two forms 
which are covered by British patents, Nos. 
659-01 and 627-01. (Figs. 9 and 10.) 

The turn-table travels, as a rule, about 
1-100th of an inch laterally for every revolution, 
so that the spiral cut comes round about 100 
times in the width of one inch. It will thus 
be evident that the lateral undulations of the 
sound line must be ininut§ in the extreme as 


sides, and this will increase the scratching 
sound made by the needle on subsequently 
reproducing. The best results are obtained 
by a tablet of such consistency that the cutting 
point detaches an unbroken thread or shaving 
of wax. 

The diameter of the recording blank varies, 
but the maximum diameter employed is about 
12 inches. It will be clear that the size of the 
record cannot be increased beyond certain 
limits, when it is remembered that the blank 
is revolved at a uniform speed, and that conse¬ 
quently the outer portion of the blank is 
running past the recording point at a much 
higher speed than the inner portion, w'hen 
this is brought under the recording sound-bpij, 
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Thus, with a Z2 inch disc, when the cutter is 
} inch from the edge, it will in one revolution 
describe a line on the record of a length 
approximately equal to the circumference of a 
circle of 11 inches diameter ^that is to say, 
34*5 inches. By the time the recording 
point has worked in another 3 inches towards 
the centre of the tablet, the length of its 
path over the wax will approximately equal 
the circumference of a circle of 5 inches 
diameter, or 157 inches. The rate of revo¬ 
lution of the tablet being uniform, the sound 
line at the edge of the tablet is accordingly 
being cut at more than twice the speed that it 
is cut at nearer the centre ; and the speed at 
which the recording point can be made to cut 
the sound groove satisfactorily can only be 
varied within certain limits. If the diameter 
of the tablet is increased, the outside speed 
will be too great for proper recording ; and if 
the speed of the turn-table is correspondingly 
decreased, the ripples in the sound line near 
the centre will be too close together and 
cramped; there will be too many vibrations 
per inch of sound line to allow of proper re¬ 
cording and reproduction. The obvious solu¬ 
tion would be, of course, gradually to increase 
the speed of the turn-table as the recording 
point nears the centre of the blank, but there 
then arises the necessity of using mechanism 
for securing a corresponding gradual change 
of speed on the reproducing machine, in order 
to keep the selection in the proper key. De¬ 
vices for securing an increasing speed have 
been invented, but they are not free from 
objection, and have never come into general 
use. 

The record in wax having been made, the 
next step is to produce a negative in copper. 
The wax tablet is dusted with graphite, which 
is worked into the grooves with a badger hair 
brush, to make it electro-conductive, and is 
lowered into the electrolytic bath of copper 
salt solution. In order that this negative may 
be able to resist the pressure to which it is 
subjected in pressing records, it is necessary 
that the deposition of the copper should be 
thoroughly homogeneous. To this end, and 
also in order to hasten the process so that the 
blank may not be attacked by the solution, 
the blank is kept continuously in motion in the 
electrolytic bath. The process is continued 
until the copper shell is nearly *9 of a milli¬ 
metre in thickness. The negative thus formed 
may ,be termed the master negative, and from 
^this ^ster a few commercial samples of 
the ripcord, can be pressed by means of 


which the quality of the record can be tested.. 
It is not, however, usual to press more than* 
two or three records from this negative. • See¬ 
ing that sometimes as many as six thousand 
or more copies are sold of a single record, it 
is natural that the manufacturers should take 
steps to enable them to multiply copies with¬ 
out injuring their master negative or having 
it worn out, for it is not usual at this stage- 
to obtain further negatives from the original 
wax record. They accordingly make dupli¬ 
cates of their master negative, by taking dubs 
or impresses of the master in a wax composi¬ 
tion, from which in turn working matrices are 
made. Copper shells are obtained from these 
dubs in the same way as from the original wax 
tablet, but the metal is only deposited to the 
thickness of about half-a-milimetre. The 
shells are made absolutely true and fiat at the 
back, so that any irregularities caused in the 
electro-deposition may not be transferred in 
pressing to the front or face of the shell. They 
are then backed up or stiffened by a brass 
plate about one-tenth of an inch in thi ckness. 
The attachment of the backing plate and' 
matrix is effected by sweating or soldering 
them together under pressure. The backing 
plate is supported on a heated table, a thin 
layer of solder is run over it, the shell is laid 
upon it and pressed firmly down, with an 
elastic protective cushion of asbestos, for ex¬ 
ample, placed over the face or recorded surface 
of the shell to prevent the sound ridges in it 
from being injured. The matrix thus obtained 
is now nickel-plated on the recorded side so as 
to present a better wearing surface, and after 
polishing is ready for use in the pressing 
machine. 

Attempts have been made to use a recording 
blank of conductive material, or containing 
sufficient conductive material to allow of 
omitting the subsequent graphiting or metal¬ 
lising of the blank ; the objection to this pro¬ 
cedure has always been that such substances 
offered too much resistance to the recording 
point. 

The commercial record is pressed in a sub¬ 
stance the essential qualities of which are that 
it should be hard at normal temperature, but 
capable of being softened and made plastic 
by heat. It must be tough and elastic enough 
not to be easily broken when pressed into 
discs of about 2j^m.m. in thickness; it must be 
thoroughly homogeneous ; and it must not be 
gritty in composition, as otherwise it will 
augment the scratch of the needle, and wear 
dff the point. Finally, the record must be so 
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hard, when cold, that it will retain the contour 
of the sound groove, even after it has been 
played a large number of times. Various sub¬ 
stances and compounds have been used or 
suggested for making records ; celluloid, glass, 
papier-mach^, vulcanized rubber, casein, and 
shellac with an admixture of cfo^us powder. 
In nearly all the compounds actually used 
shellac is the principal ingredient. 

The compound usually employed to-day is 
made up of shellac, wood charcoal, heavy spar 
(barium sulphate), and earthy colouring 
matter. Various animal and vegetable fibrous 
materials, such, for instance, as cotton flock, 
are added to give the record the required 
toughness. The several ingredients are first 
finely ground and then carefully measured and 
mixed according to formula. The mixture is 
put into a revolving drum, and the flock 
added. After being passed through a magnetic 
separator to remove any metallic particles, it 
is next mixed by heated rollers until a 
thoroughly homogeneous plastic mass is ob¬ 
tained. The mass is now passed through 
calendar machines which roll it out into thin 
sheets, and as it passes from the calendar it is 
divided into sections, each section being about 
the requisite quantity for one record. 

The records are pressed in hydraulic presses. 
The matrix is heated, and placed face up¬ 
wards in a mould on the lower half of the 
press, being centred by a pin passing through 
the middle of it; the label for designating the 
selection is placed face downwards on the 
matrix, and on this is placed, in a warm, 
plastic state, the quantity of material required 
for one record. The press is operated, and the 
mass is immediately distributed all over the 
mould. Both halves of the press are furnished 
with cooling plates, through which a stream of 
water can be passed so that the pressing sur¬ 
faces can be immediately cooled, and the 
record mass consequently hardens quickly and 
retains the impressions of the matrix. The 
record is removed, and its edges are trimmed 
up with emery wheels; for the record material 
is too hard to allow of any cutting instrument 
being used. The record is then ready for 
sale. 

It will be seen that the process of producing 
a commercial record is a long and intricate 
One. It is, further, a process or series of pro¬ 
cesses which have required a very high degree 
Of scientific skill and untiring experimental 
work to bring the sound record to its present 
jpitch of excellence. There are still objections 
to be overcome, and perhaps the greatest of 


these is the hissing or scratching sound pro¬ 
duced by the needle in reproduction. There 
is, however, no reason to doubt that eventually 
this will be overcome. A material will be 
found for making the records which will 
ensure that the sides and bottom of the sound 
groove are absolutely smooth. Even this, 
however, will not entirely eliminate the 
scratch, which must be regarded to some 
extent as inherent in the sound groove. The 
recording point makes a slight hissing noise 
as it cuts the wax, and that means that the re¬ 
cording point is vibrating on its own account, 
apart from the vibrations which it is conveying 
from the diaphragm to the wax tablet; conse¬ 
quently we must expect the recording point 
to be registering its own scratch vibrations as 
it goes along. These scratch vibrations are 
exceedingly minute and of a very high fre¬ 
quency, and in the ordinary course might not 
be heard, were not the diaphragm abnormally 
sensitive to vibrations of high frequency; the 
actual result is that the scratch waves are 
reproduced with proportionately more pre¬ 
cision if anything than the musical waves of 
the selection. 

An invention has recently been published 
which, if practicable, should do much to remove 
the defect of scratch. According to this in¬ 
vention the stylus of the recording sound-box, 
instead of cutting a groove in a wax blank, is 
made to deposit a fine stream of material upon 
a polished surface. The original record, there¬ 
fore, has a raised sound line on it, instead of 
a grooved one. The substance deposited is 
one which quickly hardens on deposit, so that 
it wull not spread on the polished surface. A 
negative is made from this original, and the 
matrix used for pressing is made from this 
negative. 

• Much attention has been bestowed on 
the diaphragm both of the recording and of 
the reproducing sound - box. Diaphragms 
have been tried of almost every possible sub¬ 
stance. Copper, tin, celluloid, rubber, leather, 
gold-beater’s skin, animal membrane, glass,, 
and mica have all been used, and as many 
different methods of supporting them in the 
sound-box have also been tried. The object 
aimed at is to secure a light and highly sensi¬ 
tive diaphragm, and to hold 't in the sound¬ 
box so that in vibrating under the impact of 
the sound waves it will buckle as little as pos¬ 
sible, for the effect of buckling is to slightly 
^stort the sound waves. A glass diaphragm, 
is usually employed in recording sound-boxes^ 
one being selected out of a score that may^ 
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be tried. Reproducing sound-boxes are now 
always made with mica diaphragms. 

' It is interesting to note that steps are to-day 
being'taken in many countries to form collec¬ 
tions of voice records of singers, artists, and 
other famous personages, and that an impor¬ 
tant part is played by the talking-machine 
record in science. 

In June of 1906 a number of matrices 
were deposited at the British Museum of 
records made by well-known artists and others. 
These have been sealed up, and are not to be 
taken out for fifty years. Thus records of 
these artists’ voices have been secured for 
practically all time. 

On the 24th December last there were de¬ 
posited in a vault of the Paris Opera House 
discs bearing records of the voices of Tamagno, 
Caruso, Scotti, Plan9on, de Lucia, Patti, 
Melba, Calv6, and other artists. The statute 
establishing this collection provides that the 
records shall be taken out and played once 
every one hundred years. The collection is to 
be added to every year. 

Austria has had a Public Phonogram 
Record Office since 1903. Dr. Poch, who 
recently returned from two years wandering 
among the tribes of Scuth America, brought 
with him many records of religious, ceremonial, 
and other songs, which are of great ethnologi¬ 
cal interest. 

In Germany, although no public office has 
as yet been established, the German Anthro¬ 
pological Society and the Ethnological 
Museum each have their collections. 

A short time ago the Hungarian Ethnologi¬ 
cal Museum purchased a number of machines, 
and appointed a certain Dr. Vikar Bela to 
travel through Hungary and to make records of 
the various dialects found there, in order that 
the folk songs of the people might be preserved. 
The records have been registered and are 
preserved in the archives of the Museum. 

Professor Garner, of the United States, is 
reported to have taken records of the sounds 
made by the West African apes, and to be abl^ 
clearly to distinguish certain sounds betokening, 
for instance, fear, hunger, fiiendship. He 
described how he established himself in a 
cage in the forest where the apes came and 
visited him; he held in fact a sort of school 
which was attended by carefully chosen 
pupils. 

The story is known of Humboldt finding a 
parrot in Brazil which was ablej. to speak an 
Otherwise extinct Indian dialect. The sdentists 
of the future will, as you see, have more 


reliable sources of information in the talking- 
machine record. 

■ I have here some records made by the 
Pigmies of Central Africa who were brought 
on a visit to this country by Colonel Harrison. 
If you will permit me I will give you a Pigmy 
folk song with national accompaniment. 

This paper on Mr. Berliner’s invention, and 
the recording and reproduction of musical 
sounds, would not be complete if I omitted to 
refer to another instrument, that now known as 
the Auxeto-Gramophone or Auxetophone, which 
works on a differeut principle, but by means of 
which sound records of the Berliner type can 

Fig. II. 



A. Motor. B. Blower. C. Oil Separator. 

D. Air Reservoir. E. Dust Extractor. F. Electric Switch. 

G. Fuse Box. R. Turntable Motor. V. Turntable. 

be most effectively reproduced. In this 
machine the record does not vibrate a dia¬ 
phragm, but it vibrates a very finely-adjusted 
valve which controls the flow of a column of 
air under pressure. As the air passes through 
the valve there are given to it minute pulsa¬ 
tions which correspond to the undulations in 
the sound record, so that sound waves identical 
with those originally recorded are set up in 
the surrounding air and travel to the ear of 
the hearer. 

In the apparatus you see here (Fig. 11), a one- 
sixth horse-power electric motor drives an air- 
compressor. The air, after passing through 
an oil separator or filter, enters a reservoir, 
which helps to ensure a regular flow of air to 
the valve. From the reservoir the air passes 
through a dust collector before it reaches tiie 
valve, as the very fine adjustment of the latter 
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is apt to be interfered with, if particles of dust 
or oil get into it. 

The sound-box, as you will aee on referring 
to the drawing, comprises a vibrating comb 


normally against the valve seat. As the needle 
moves, following the sinuosities of the sound 
line, the valve moves with it, and thus opens 
and closes more or less the slots in the valve 


Fig, 12. 



Pneumatic Sound-Box and Amu in operation. 


or grid valve, rigidly connected to the stylus- 
bar or needle - holder, and a grid valve- 
seat. The valve is on the side of least 
pressure, and is carried by a spectacle 


Fig. 13. 





Sectional View, of Pneumatic Sound-Box. 

spring. (58, Fig. 14.) The air is deflected 
to the walls of the sound-box by a conical 
deflector, so that it reaches, the whole of the 
surface of the valve at uniform pressure. A 
resilient rubber washer holds the grid valve 


seat through which the air is rushing. The 
effect of this I will let you hear for yourselves. 
The first practical talking-machine working 


Fig, 14. 



Valve of Pneumatic Sound-Box. 


on this principle was made by Mr. Short, who 
patented his invention in 1898, The* Hon. C. 
A. Parsons then took up the invention, and 
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considerably improved it. 1 have a model 
here of the improved Parsons’ sound-box 
(Fig., 15). The auxetophone 80und«box as 


Fiq. 15. 



Parsons’ Sound-Box. 

used to-day is on substantially the same lines, 
though its constjiiction has been simplified. 

Before closing this, paper I should like to 
give you some details concerning the sound 

-Fig. 1^. 



Note of Orchestra : ‘*5 see. 


line in a gramophone record, and show you 
some magnified tracings of sound waves. The 
approximate length of the spiral line in a fully 
recorded 12-inch record, carrying the sound 
line to within 2 J inches of its centre, is » times 
the mean diameter multiplied by the num- 
byp of turns, that is, ir X 8 X 350 inches 
=: 244 yards i foot. But this is the length of 
the line without the ripples. These at least 
double its length, if the pitch of the record is 
high and the sounds recorded rich in har¬ 


Fig. 17. 



Gong *4 sec. 

monies, so that we have a sound line over 480 
yards long. It is no wonder that the needle 
point must be finely tempered, and that it 
shows signs of wear after playing a record. 
Its average speed over the record is 31*8 
inches per second. For a fundamental note 
on middle C, this gives us about 8 vibrations, 
per inch. 

The tracings which I have here are some 
made by Prof. Scripture, of Washington, and 
are reproduced in his interesting work, 
** Researches in Experimental Phonetics.” 
They are traced by a specially • constructed 
instrument from actual gramophone records, 
and they show the sound line on a very much 
magnihed scale. 


Fig. 18. 



PuNO AND Whistle: *1 sec. 


Fig, 19, 



Plucked STRIN( 5 ^: *05 sec. 
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The ''time equation of the tracings shown 
by Professor Scripture is 1 mm. = 0*0004 sec., 
that is to say, i mm, length of the tracings 
show the sound waves produced in 0*0004 of a 
second, or 8*2 feet per sec. The reproduc¬ 
tions shown in the Figs, are about half-full 
size, so that 4*1 feet equals the length of 
tracing for i sec. 

Fig. 16 shows the waves of a note of an 
orchestra, produced in just under *5 of a 
second ; a vibration with a wave length of about 
3 mm. is noticed occurring again and again. 
These are seen to be grouped in threes, indi¬ 
cating a tone with a period of 9 mm. The 
presence of loud bass notes is indicated by the 
greater amplitude of certain waves. There is 
one which reinforces every sixth vibration ,* a 
very complicated curve is the result. It is 
marvellous that the ear can sift these vibra¬ 
tions so as to distinguish the notes of the 
various instruments from one another. 

Fig. 17 shows the vibrations of a gong. The 
gong is struck, but the special vibrations do 
not commence immediately. The curve of the 
low fundamental has other high vibrations 
traced in it. When the chief tones of the gong 
interfere, they produce beats, as shown in the 
weak portions. 

Fig. 18 shows the curve of a whistled note 
accompanied by piano. The waves of the 
piano note alone can be distinguishedj from 
those where the high whistle vibrations are 
imposed. 

Fig. 19 shows the curve of a plucked spring. 

Fig. ao shows a small portion of a vocal 
record of an Italian voice on a high note. The 
rise and fall of the amplitude is noticed, pro¬ 
ducing a tremolo; the pitch, however, does 
not rise and fall as it would in a proper trill, 
which is supposed to be an alternating between 
two notes. The distinction, however, between 
the tremolo and trill could not be distinguished 
by the ear. 

Finally, Fig. 21 shows part of a tracing 
from the legend of •' Cock Robin’s Death 
and Burial.” It starts with the fly’s response 
"with my little eye, I Isaw him die.” Atten¬ 
tion may be drawn to the five repeti¬ 
tions of the vowel sound "ai,” in "my,” 
" eye,” " I ” " die,” " I.” The curves of the 
two components, the "ah” and the "e” 
are easily recognised each time they occur. It 
will be noticed further that the consonants are 
practically silent and leave an imperceptible 
record. 

That concludes my paper. I have an in-, 
strument here w*hich will enable you to see 



Tremolo: *4 sec. 
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Fig. 21. 



Part of <*Cock Robin”: 6*5 sec. 


the actual souqd waves of a record being pro¬ 
duced by means of a spot of light (reflected 
from a revolving mirror) tracing a curve during 
the playing of 4 record. The apjpdratus is one 
invented by Mr. G. Bowron. 

During and after the reading of the paper a selec¬ 
tion of records of orchestral effects and of songs sung 
by celebrated singers were rendered by the latest form 
of Gramophone a^d by the Auxeto-Gramophone. 


DISCUSSION. 

The Chairman (Sir William Preece) in proposing 
a hearty vote of thanks to the author for his interest¬ 
ing paper, said it was the custom of the Society to 
invite discussion on the papers read before it, but he 
was sure the audience would agree that the paper was 
such an excellent one, and had been so enchantingly 
illustrated, that there was nothinjg further to be said 
on the subject, except perhaps bn the question of 
priority of patents, and so on, which could be better 
discussed in other places. He had hkd a long experi¬ 
ence as a lecturer and speaker, but he did not think 
he had ever seen an illustiatiOn which gave more 
food for thought, than the connection between 
the sonorous vibrations of the music, and the 


vibrations of light, shown in the last experiment. 
They had heard, with their ears, certain musical 
sounds, and at the same time had seen, with 
their eyes, the vibrations following each other 
methodically and in scientific order. He wished 
tp impress upon the audience that what they 
saw on the diagraUi were absolutely the corre¬ 
sponding movements that took place in the tympa¬ 
num, a ’ little organ of animal tissue inside the 
ear, about' the size of a fourpenny piece, which 
hhd a beautifully delicate construction, almost be¬ 
yond conception, reproducing every sound uttered. 
Through the iense of sight the vibrations were seen 
on the diagram, and through the sense of hearing the 
music was heard. From the retina of the eye and the 
diaphragm of the ear there was a kind of telegraphic 
movement of the nerves going on which conveyed the 
message to the brain, and p*^oduced there the concep¬ 
tions which had been so vividly brought before them. 
His mind was carried back to Wednesday evening, 
May 8th, 1878, exactly 30 years ago, when he showed 
the phonograph in the theatre of the Society. 
His paper then was not accompanied by any music 
or experiments such as the author had shown, but he 
was'able to speak on to a tin-foil plate, and impress 
on it sonorous vibrations to be uttered; and both the 
audience and himself were delighted to hear the 
reproduction. That was the first occasion on 
which the phonograph was shown to the Society* 
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The author had given a most interesting history of 
the evolution of the auxetophone. He dealt first 
of all with Edison’s phonograph; secondly, with 
the graphophone of Tainter and Bell; thirdly, 
with the gramophone of Berliner, and finally, with 
the auxeto-gramophone of the Hon. Charles Parsons, 
to whom they were so much indebted for marine 
turbines. That evolution had occupied thirty yenrs, 
but that was a common feature of the history of the 
introduction of any invention. First of .all it was 
introduced as a toy, then as a scientific apparatus, 
then as a practical machine, and lastly as a source of 
industry. He wished the author had given some idea 
of the financial aspect of the question, for after being 
a plaything and a waster of money for about 25 years 
it had now become such a prosperous trade that it 
was a source of great wealth to the gentlemen 
connected with it. 

The vote of thanks having been carried unani¬ 
mously, Mr. Rkddib biiefiy acknowledged the 
compliment, and the meeting terminated. 


THE PORT OP ANTWERP AND RIVER 
QUAY BERTHS. 

The report of Consul-General Sir Cecil Hertslet. 
on the shipping and navigation of the Port of Ant¬ 
werp (Cd. 3727-51), has some opportune remarks 
upon the progress of the port and the demand for 
river quay berths. In 1905 the spaces allotted to 
vessels were rearranged, and most of the regular lines 
of steamers were given quay berths on the river, thus 
avoiding the necessity of their entering the docks and 
the loss of time therein entailed. During the past 
year complaints have been made by British ship¬ 
owners that British ships have suffered from the want 
of adequate berthing arrangements, and the vessels 
have been denied the facilities afforded by the river 
quay berths with a view of their being forced into 
dock berths. It has also been alleged that whilst 
the Belgian Government is interested in the dues 
charged for river quay berths, the City of Antwerp is 
interested in dues charged for berths in dock, and, 
therefore, vessels are sent into the docks when 
berthing accommodation might have been found for 
them at the river quays. Sir Cecil Hertslet points 
out that of the total dues levied for the Antwerp 
quays, about three-fourths are received by the 
municipal authorities and about two-fifths by the 
State. While, therefore, the Municipality of Ant¬ 
werp receives the whole of the dock dues, it has, at 
the same time, a greater interest than the State has 
in the quay dues. The actual river space now avail¬ 
able for berthing accommodation is 6,012 yards, 
while the dock space available is 17,773 yards. 
Moreover, the upper portion of the river quay space 
has not a sufficient depth of water for large ocean¬ 
going steamers, and it has, therefore, been allotted to 
smaller steamers belonging to regular lines trading to 
the United Kingdom. 
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The fact is, as the Consul-General points out,, 
that the demand for river quay space is much greater 
than the limited berthing accommodation on the 
river at the disposal of the Municipality, and that 
the river quay berths are already allotted to their 
utmost limits. It may be that what is the case at 
Antwerp would not necessarily apply at other great 
ports, but it is undeniable that l^rths on the river 
quays at Antwerp are much more sought after than 
the berths in the docks. It is not a question of 
expense to the ship, at any rate in the case of the 
lines, since the dues in their case are the same 
for dock as for river quay accommodation. The 
preference for river qua}s is due to their saving time 
and making the manoeuvring of large vessels easier, 
and if there were more river quays at Antwerp they 
would at once be occupied. But Sir Cecil Hertslet 
points out that there are physical and political 
difficulties which prevent the extension of the river 
quay system at that port, for the present in any case, 
and the fact that the maritime extensions are so 
largely based on the dock system cannot be urged as 
a proof that the authorities of the port, or public 
opinion, are in favonr of the dock system to the 
detriment of river quay account. 

Under a law passed in August la.;t the Belgian 
Government is authorised to commence the works 
for the construction of the canal dock, and for the 
excavation of two of the nine subsidiary docks, 
authorised in 1906, for the extension of the Port of 
Antwerp. These docks will furnish an additional 
berthing accommodation of about 5,468 yards, for 
ships of the largest size, and are the commencement 
of the vast scheme of port extension (the question of 
the Grande Compare being reserved) accepted by the 
Belgian Parliament. The State undertakes the work, 
and provides the necessar>' funds, the reimbursement 
by the town of Antwerp of the capital expended by 
the State in this work being a matter for subsequent 
arrangement. The expenditure upon the port of 
Antwerp up to 1906 amounted to ;^8,928,ooo, of 
which sum, ;f4,320,ooo was expended on river quays, 
and ;^4,6 o8,ooo on docks. The estimated future ex¬ 
penditure at given by the City Engineer to Sir Cecil 
Hertslet is 000,000 upon the port extension 

scheme, ^^4,400,000 upon the Grande Compare (in 
abeyance pending the decision as to the advisability 
of its construction) and 160,000 upon a new dry 
dock at Kruisschars, making a total of ii,56o,cxx), 
and bringing up the past and estimated expenditure 
on the port of Antwerp to 20,488,000. 

THE CANADIAN WOOD-PULP 
INDUSTRY. 

Great interest is being manifested in British 
Columbia in a new company organised in Van¬ 
couver, owing to the fact that it will use the vast 
waste material from the saw and shingle mills, in¬ 
cluding the sawdust, which is now burned at some 
expense to prevent large accumulation, This com- 
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pany, according to the American Consul at Vancouver, 
first contemplated the establishment of its plant in 
the ^United States, but was forced to abandon that 
plan, because it was found that the supply of fresh 
water was insufficient. After a thorough investiga¬ 
tion, it finally arranged for the purchase of 80 acres 
of land opposite Gambier Island on Howe Sound, 
twenty miles from Vancouver, at the entrance of 
Rainy River, where there is an abundant supply of 
water at all seasons. By utilising the water-power of 
the Rainy River, the company will develop sufficient 
water-power for mechanical and domestic use, and 
for a series of mechanical grinders for the manufac¬ 
ture of ground wood, which is used to supplement 
chemical fibre in the manufacture of paper. The 
plan is to convey the refuse of the local mills, of 
which there is said to be 3,000 tons in the vicinity, in 
-specially-prepared scows to the plant, where the entire 
mass is to be disintegrated into suitable fineness for 
conversion into wood pulp. This will do away with 
the expense incident to the use of uniformly cut wood, 
which is said to be the only method now in general 
nse by the paper mills throughout Eastern Canada 
and the United .States. One of the innovations of 
the near company is a patented process whereby it 
can use Douglas fir and other resinous woods in the 
manufacture of wood pulp. Paper-makers in the 
past have never been able to use woods containing 
pitch and resin for paper purposes, owing to the diffi¬ 
culties in separating the cellulose from the pitch, 
resin, and essential oils; by the new process all these 
parts are passed off in vapour, and the fibre is re¬ 
covered by subjecting the mass to a system of pressing. 
The company now have in operation in Vancouver, 
a complete, but small, plant for the manufacturing 
of pulp and paper, which fully demonstrates the pro¬ 
cess, and which is both ingenious and simple. The 
wood is first placed in what is known as a chipping 
machine, and reduced to small shavings, the shavings 
pass up a flume, and enter a digester which consists 
of a large perpendicular, copper-lined circular reser¬ 
voir that ordinarily ranges from eight to twelve feet 
in diameter, and twenty-four to forty-eight feet in 
height. The digester is filled with a solution of 
caustic soda, and the entire mass of shavings, ranging 
from eight to ten tons, is thoroughly cooked under a 
high pressure of steam for several hours, until the 
cellulose is thoroughly relea»ed. The black mass is 
then removed to the draining floor or press, where the 
caustic soda is separated as much as possible from the 
fibre. The material then passes to the beating 
machine, which consists of a wooden or metal tub, 
ten to fifteen feet long, udth round ends, on the 
centre of which is a partition called ** midfeather.” 
A roller is provided with knives, and it revolves over 
a bedplate of similar knives. The distance between 
the bedplate and the roller is regulated by a whed 
and screw. The pulp, after it passes , between the 
bedpidte and the roller, flows down the backfitll and 
aro^ the midfeather,” back to the starting points 
^e machine is also provided with a washing cylinder, 


which is so made that, as it revolves, it scoops up the 
water which flows through its axis; the pulp is kept 
out by a fine wire gauze surrounding the cylinder. A 
large quantity of water is admitted into the heater, 
which is removed by the drum washer, and the pulp 
in this manner is rapidly cleansed. During the pro¬ 
cess of the beating, this pulp is coloured or bleached. 
The bleaching is accomplished by a solution of 
chloride of lime. After passing through the beating 
engine, the whole mass is run through a refining 
engine. This machine consists of a stationary hollow 
comb, mounted with knives on the inside, which fit 
over a solid rapidly-revolving comb, mounted with 
similar knives on the outside. The pulp passes 
between the combs, and the knives can be 
brought close together or separated with great 
accuracy, so that the degree of fineness of the pulp 
can be adjusted. The material is then run into what 
is known as a pulp pit, where it is taken up by large 
machines and run into merchantable paper of varying 
character and fineness. The plant, as outlined, will 
have a capacity of 360 tons of finished material per 
week. In addition to the local trade, the company 
proposes to enter the markets of Australia and New 
Zealand, Japan, and the Western United States. 

THE MANCHURIAN FUR TRADE. 

Mukden has for many years been one of the three 
most important centres of the fur trade in China. 
Its geographical situation in the centre of the three 
most northern fur - producing provinces, in former 
times the converging point of the chief cart roads of 
central Manchuria, and now the junction of four lines 
of railway, as well as its political and commercial 
importance as the seat of Manchurian government, 
and the largest city in population, have combined 
to make it such a centre. In addition to this 
geographical and political importance, which makes 
the city a market for general trade. Mukden provides 
one of the best tanning and curing establishments in 
the East. Raw skins brought there from the north 
are dressed and cured in the forty tanneries of 
Mukden, and in the local fur shops made ready, not 
only for the local trade, but also for shipment to 
Tientsin and Shanghai, the chief fur markets south 
of Manchuria. A large part of the local fur-dealing 
industry consists, after the skins are tanned and 
cured, in assembling them in shapes and sizes 
corresponding to the Chinese short outside jacket or 
long coat. In the work of thus matching and com¬ 
bining skins the Chinese are very clever. In winter, 
throughout the cold latitudes of China, the Chinese 
of all classes wear fur, wool, or hair-lined garments. 
Even the labourers have their sheep or goat skins, 
and people of the middle and official classes have 
many sets of garments lined with the richest furs. 
In China, houses are rarely heated to the winter 
temperatures of European or Ameiicun intenors, and 
in consequence, fur-lined clothes are worn indoors 
as well as out. Accordingly there is annually an 
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•enormous demand in Mukden for furs actually used 
by the native population, or marketed by local 
retailfsrs over the province. As a distributing centre 
for the fur trade, Mukden, accor^ding to the American 
Consul-General, is also important. Large shipments 
are made every winter to Shanghai, viA Newchwang, 
and smaller shipments to Tientsin, which depends 
•chiefly for its supplies upon Mongolian fur dis¬ 
tricts. Buyers from the southern ports occasion¬ 
ally come to Mukden, but the chief trade is carried 
on either through agencies at the ports, or by sale 
•direct to the retailers there. Several Mukden fur 
dealers have expressed a desire to deal directly with 
foreign agents, but although buyers of European 
fur houses come now to Tientsin and Shanghai, 
none as yet have tried to reach Mukden markets 
direct. The furs sold on the Mukden market come 
chiefly from the more northern provinces of Kirin and 
Heilungchiang; of these there are more than ten 
different kinds. Tiger, leopard, wolf, white fox, and 
mountain badger come trom Heilungchiang; yellow 
fox, grey squirrel, and other small species of animals 
from Sansing, Heilampo, and Ninguta, in the pro¬ 
vince of Kirin. The province of Shenking, or Feng- 
tien, of which Mukden is the capital, produces only 
mountain goat, deer, sheep, dog, and one or two 
other kinds of skins. Cat and dog skins are used ex¬ 
tensively, and the latter are valued highly enough to 
justify the establishment at various places in the pro¬ 
vince, of dog farms. From Mongolia come cow.and 
sheep-skins. Practically all of these furs and skins 
are imported into Mukden in the raw state, and are 
tanned locally. Manchurian furs are, by general con¬ 
sent, of excellent quality. Tiger skins are much larger 
than the Bengal or Amoy pelts, and on account of 
the more northern territory in which the animal is 
found the fur is thicker and deeper. Sportsmen, who 
know the tiger of South China and India, say that 
the Manchurian variety is the finest beast of his 
species in the world. Leopard skins are also un¬ 
usually large and heavily furred. Fox skins compare 
favourably with the best Canadian varieties, parti¬ 
cularly silver fox, and the higher grade Manchurian 
sables equal the best Russian sables. Goat-skins 
from this region are plentiful and cheap, and make 
excellent rugs, or cheap skin coats. It may be said 
in general of the Mukden and Manchurian fur trade, 
that although it is very large, it might well be much 
larger, and from a foreign point of view, more mutually 
satisfactory to producer and consumer were it freed 
from certain restrictions under which it now labours. 
The first of these restrictions is the inflation in ^ 
prices which the Russians have left as a legacy to 
other buyers in the Manchurian markets. The 
Chinese have not yet recovered from the impression 
gained prior to and during the first part of the war, 
that a price, however disproportionate to the cost of 
production, competition, or supply, might be exacted 
of buyers in the open market. From the Russians 
the Chinese asked, and got, more than double the 
rates they can now obtain from the Japanese. Fur¬ 


thermore, the confusion and uncertainty in tl^e 
currency leads invariably to an advance in prices. In 
Mukden four mediums of exchangethe Japanese 
gold yen, the silver yen of the Yokohama Specie 
Bank, Mexican dollars, and the local (Fengtien) 
currency, circulate with constantly varying values. 
In addition to Russian influence and uncertain cur¬ 
rency the Chinese custom in sales and barter, namely, 
the absence in dealing with foreign buyers of any¬ 
thing in the nature of fixed prices determined by 
natural conditions of trade, the tradition of pro¬ 
longing a sale beyond the limits of modem expe¬ 
ditious business methods by the insistence upon 
prices largely in excess of those finally to be accepted 
with a fair margin of profit, still further restrict what 
should be, a steady growth in a trade which already 
constitutes a large part of the winter industry of the 
people throughout the north-eastern provinces of 
China. Opportunities for foreign buyers are there¬ 
fore only good in case fur houses can send representa¬ 
tives to North China to familiarize themselves with 
the situation in Chinese markets. Such men by 
following the markets in the chief centres—Mukden, 
Tientsin, Newchwang, and Kwangchengtzu - might, 
it is said, be able to establish a very profitable trade 
in Manchurian furs and skins. 

NAGPUR EXHIBITION, 1908. 

It is proposed to hold at Nagpui, in November 
next, an Exhibition of the products and manufactures 
of the Central Provinces and Berar, which will remain 
open for about six ueeks. 

The Bengal Chamber of Commerce has circulated 
the following memorandum on the Exhibition, by 
Mr. C. E. Low, C.S. of the Industrial Survey, 
Central Provinces: — 

** The possibilities of the Central Provinces as a 
field for industrial enterprise have hitherto been too 
much neglected by Calcutta firms, with the result 
that Bombay has shared to a far larger extent in the 
recent commercial development of that area. The 
importance of Nagpur as a cotton field is well known. 
The area under that crop last year was nearly five 
million acres; there are hundreds of gins and presses 
which employ a number of engines of about 40 or 
50 horse-power and upwards. Much difficulty is 
experienced in finding skilled engineers, and a 
simple type of oil engine would be sure to 
sell. Local capitalists are, nowadays, investing 
largely in gins, and many of them will visit 
the Exhibition. There are four or five spin¬ 
ning and weaving mills of fair siz^ in or near 
Nagpur, as well as the Empress Mills of Messr^. 
Tata. Messrs. Petit are just taking over and re¬ 
starting on a large scale another mill. The Empress 
Mills are already partly run by electricity. A scheme 
fjr electric lighting in Nagpur city is on foot, and, in 
any case, electric lighting for the Government offices 
cannot bj long delayed. Some large irrigation 
schemes are coming on very shortly, which will neces- 
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sitate the employment of a good deal 0/ engiheering 
material of a general type. Local agriculturists would 
hre interested in pumping apparatus, small oil engines, 
reapers, hand baling presses, and agricultural ma¬ 
chinery of a suitable type. The Agricultural Depart¬ 
ment, who sell a yearly increasing number of such 
machines, will supply more detailed information of 
the kind of article that is required. A good’deal of 
fibre is exported from Jubbulpore and other stations, 
and a good hand-baler would be thoroughly appr^. 
dated. 

“ The importance of the Central Provinces as a 
mining field has been a good deal before the public 
of late, and there is a good local demand for mining 
machinery, such as picks, shovels, rails and wagons, 
wire and other ropes and mechanical drills. For 
mineral and other traffic, light railways or other 
forms of transport would attract a good deal Of 
attention. Light portable forges and other general 
engineering goods, pipes, carts, and other con¬ 
tractor’s goods, might advantageously be shown. 
The principal classes of purchasers would be found 
among local mill-owners and mining companies. 
Government departments, and representatives of 
firms visiting Nagpur from all over India. Besides 
these a special effort is being made to get in as many 
as possible of the local agriculturists, for whose 
benefit the Exhibition is largely intended. Not less 
than two lakhs of rupees will be spent on the Exhi¬ 
bition, and Government have lent thb services of an 
officer on special duty to assist in organising it.” 

PICTURE POST CARDS. 

At a recent meeting of the German Geographical- 
Society the idea was advanced, for the first time, to 
employ picture post-cards as means of instruction in 
the schools. The post-card iritlustry has made enor¬ 
mous progress in the last few years, and in the last 
few months cards have been brought into the 
market, illustrative of natural history, political history, 
and for use in instruction in the German language, 
which have met with the hearty approval of professors 
and teachers of repute. According to the American 
Consul at Magdeburg, the school museum at Breslau 
has undertaken to form a collection of these cards, 
and for this purpose the authorities have requested 
the various publishers to forward them samples of 
their output, that it may be determined to w'hat 
extent they may be used for purposes of instruction. 
Further, two teachers in Leipzig, have established a 
central bureau for post-cards of all sorts, intended for 
purposes of instruction or collection. They bkve also 
developed, and offered for sale; two practical systems 
for the display and filing of the cards. These gentle¬ 
men select and arrange the cards most carefully, 
according to pedagogical principles. Such prominent 
educationalists as Harms, ^"Tischendorf, Ruddf 
Schmidt, and others, have endoned the plan of using 
illustrated cards as an aid in instruction, and even 
official'^bodies anticipate favourable residts from them. 


ARTS AND CRAFTS. 

Some Recent Embroidery .—The banner which Mrs. 
Louis Davis has worked for presentation to Earl 
Grey, Governor-General of Canada, and which has 
been on view in Grafton-street during the month of 
April, is one of the most interesting pieces of em¬ 
broidery which has been shown for some time past. 
The subject. Saint George and the Dragon, has been 
treated with fancy and ingenuity by Mr. Louis Davis, 
who is responsible for the design. The Saint stands 
upright in the centre of the banner, sword in hand, 
trampling On the folds of a large snake-like dragon 
lying on the green grass—on his left arm he bears 
his shield, and in his right hand grasps his sword. 
Behind him blooms a rose bush-and scattered on 
the white field, at well chosen intervals are five little 
emblems in exquisitely delicate colour. The colour 
scheme of the whole has been well thought out—the 
pale reddish pink of the roses above the head of the 
figure leads to the crimson cross of his shield—and 
the theme is carried still further in the deep and 
varied purple of the huge coils of the creature at his 
feet. The armour is goldish in colour, and the 
sword extraordinarily steely in effect—though it 
is embroidered almost entirely in silks—and the 
only metal introduced is an outline of fine alu¬ 
minium thread round the edge. The only part of the 
whole composition which is carried out in gold thread 
is the nimbus of the Saint, which is executed entirely 
in couched gold and forms a great contrast to the rest 
of the work. The details of the mounting have been 
very carefully thought out, and prove how much 
more important proper mounting is than a good many 
workers seem to suppose. The pearly grey and white 
fringe which finishes the base of the banner was 
epecially made for it and is in thorough harmony 
with the general Colour scheme, while the slight 
border so delicate in colour as to be almost lost as 
design, tells happily as texture, and the silken 
cords and tassels (made by the way by Mr. 
Louis Davis) are quite unlike the heavy accessories 
which too often disfigure otherwise beautiful banners. 
The needlework is very interesting. It is quite 
obviously the work of a moie or less self-taught 
workwoman who has simply done what seemed good 
in her own eyes without any very conscious reference 
to the conventional way of doing things, and the 
result in this case is decidedly satisfactory. No doubt 
the work might in places have been with advantage 
more technically perfect, but the general effect is not 
only quite good but remakably fresh and vigorous. A 
worker who has not been trained in the ordinary mill 
is too often incompetent—when she is not, her want 
of training, though it must in some ways hamper her, 
may sometimes be more than counterbalanced by the 
freshness and individuality of her work. 

A large proportion of the embroidery being shown 
at the New Gallery has been seen in London before. 
There is, however, a fair amount of pictorial work 
on view—the best of it by Miss Button—and work 
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NOTICES- 


NEXT WEEK. 

Wednesday, May 20, 8 p.m. (Ordinary 
Meeting.) F. Martin Duncan, “ Industrial 
Entomology: or the Economic Importance of 
a Study of Insect Life.’* 

Thuksda\, May 21, 4.30 p.m. (Indian 
Section.) SiK James Di(;ge.s La Touche, 
K.C.S.L, The United Provinces of Agra 
and Oudh.” 


CONVERSAZIONE. 

The Society’s Conversazione this year will 
take place at the Natural History Museum, 
Cromwell-road, S.W. (by permission of the 
Trustees of the British Museum), on Thursday 
evening, the 2nd July, from 9 to 12 p.m. 

The programme of arrangements will be 
announced in future numbers of the Journal, 


PROCEEDINGS OF THE SOCIETY- 


TWfiNTY-PIRST ORDINARY MEETING. 

Wednesday, May 13, 1908; Sir Richard 
Melvilt. Beachcroft, Chairman of the 
Metropolitan Water Board, in the chair. 

The following candidates were proposed for 
election as members of the Society :— 

Dunn, Hon. George Owen William, M.Tnst.C.E., 
Bombay City Improvement Trust, Bombay, India. 
Headlam, Rev. Arthur Cayley, D.D., King’s College, 
Strand, W.C. 

Nishieulka, Toyosaburo, President, Korea Oil Com¬ 
pany, Seoul, Korea. 


The following candidates were balloted for 
and duly elected members of the Society :— 

Azizuddin Hussain, Khan Bahadur Mahammad, 
Collector and District Magistrate, South Canara, 
Madras, India. 

Cunningham, P. A., R.I.M. Dockyard Extension, 
Bombay, India. 

Din, Hon. Mian Mohd. Shah, B.A., Lahore, Punjab, 
India. 

Goto, Baron S., President, South Manchunan Rail¬ 
way, lokio, Japan. 

Greaves-Walker, Arthur F , Utah Fire Clay Com¬ 
pany, 1098 South First West-street, Salt Lake 
City, Utah, U.S.A. 

Hart, Sidney George, Shillong, Assam, India. 
Hughes, Hon. John, M.L.C., Vice-President of the 
Executive Council, Sydney, N.S.W., Australia. 
Hughes, Right Hon. Thomas, Lord Mayor of Sydney, 
Sydney, N.S.W., Australia. 

Kenyon, James, Walshaw Hall, Bury, Lancashire. 
Larmour, Hon. Charles Frederick, care of Smith’s 
Shipping Agency, 18, Eldon-street, E.C., and Oo, 
Bentinck'Street, Calcutta, India. 

Parshad, Lala Joti, K.I.H., Jagadhari, District 
Ambala, Punjab, India. 

Saklatvala, Shapurji D., 2, Norfolk-street, Strand, 
W.C. 

Scotland, Thomas McIntosh, Tollcross, near Glas¬ 
gow. 

Shakespear, Lieut.-Col. John, C.I.E., D.S.O., 20, 
The Barons, St. Margaret’s, Twickenham. 

Slater, Edward Murray, Red House, Woodbridge, 
Suffolk. 

Watkins, Arthur Anderson, A.M.Inst.C.E., Bala 
Lodge, Blackheath, S.E. 

The Chairman, in introducing the reader of the 
paper, said that it was through the initiation of Mr. 
Clayton Beadle, who was a KeiA man, that the 
Underground Water Preservation Society, of which 
he was the Secretary, was formed ; he was a member 
of the Royal Meteorological Society and a Fellow of 
the Chemical Society; and there was no one better 
able to give an instructive paper on the subject. 

The paper read was— 
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SOME OBSERVATIONS UPON THE 

UNDERGROUND WATER SUPPLIES 

TO THE THAMES BASIN. 

By Clayton Beadle. 

My limited knowledge and experience would 
make it impossible for me to go into the sub¬ 
ject of this paper in a general way, dealing 
with its many aspects, and moreover a task 
such as this even to those of wide experience, 
would be an extremely difficult one. There 
already exists considerable literature devoted 
to the subject of underground waters, more 
particularly that of the Thames Basin. 

It would be as well, perhaps, to explain 
my reasons for having given so much time 
to this work. My attention was first drawn 
to the subject of water supplies on account 
of my connection with the paper industry. 
This industry depends essentially upon a 
copious and abundant supply of water. Of 
late years paper mills, in common with others, 
have been severely handicapped by the 
increased difficulties which they have ex¬ 
perienced in obtaining their necessary supplies. 

I obtained returns from all parts of the 
country of the amount of water consumed in 
the manufacture of different kinds of paper 
during the different stages of manufacture.* 
To give some idea of this, I would state 
that the production of paper in this country is 
about 800,000 to 1,000,000 tons per annum, 
and the amount of water required varies from 
10.000 gallons to 200,000 gallons per ton of 
paper manufactured. Some of the leading 
mills which were established more than 100 
years ago were situated on streams from 
whence they got their water-power and the 
water used in the manufacture of the paper 
from wells. There are about 60 paper 
mills in the Thames Basin, for the most part 
producing that class of paper which requires 
the use of large quantities of water. Now, 
many of them have to compete for water 
against large pumping stations in their own 
water-bearing areas. 

I have returns of the water pumped for 
nearly every paper mill in the London Basin, 
and I had hopes of obtaining returns of all 
industries, but the task is a very large one, 
and for the time being 1 have contented myself 
with the paper industry. But for every paper 
mill there may be a dozen or more breweries 
and many other industries which cannot exist 
unless they can still obtain the ’hecessary sup¬ 
plies. I can vouch for the fact that, with the in- 

* on Paper Making. Vol. iv., pp. 80-99. 


creased difficulty of obtaining water, the mills 
have gone to considerable trouble and expense 
to economise water as far as possible, much of 
it being carefully purified and used over and 
over again. 

No attempt will be made to review any 
aspect of this vast subject as affecting the 
whole of the Thames Basin, as my statistics 
are not sufficiently complete, and it would be 
work entirely beyond my resources. The chief 
points which I wish to emphasise are questions 
of depletion as judged by the amount of water 
taken from a given area within the basin in 
comparison with the probable amount that the 
said area is by common consent supposed to 
yield. The area chosen is that known as the 
Kent Water Works Company’s area. It is 
chosen merely because I have sufficiently com¬ 
plete information of the total amount of water 
pumped, which, as far as I know, cannot be 
said of any other area within the Thames 
Basin. On the subject of infiltration from the 
Thames, the writer has accumulated data with 
the co-operation of many of the firms who have 
works in the low-lying lands on both sides of 
the river between London and Gravesend. 
The information is most complete for the 
southern side, particularly that portion within 
the area above mentioned. The opinions ex¬ 
pressed by the firms in question show remark¬ 
able uniformity on the subject of infiltration, so 
that a general consensus of opinion can readily 
be arrived at. I have, however, sought for 
confirmatory evidence by making observations 
of my own on different lines to those furnished 
by the manufacturers. 

The subject of the paper may, perhaps, be 
conveniently divided up under the following 
headings :— 

(1) Visible depletion. 

(2) Available supplies. 

(3) To what extent supplies have been 
drawn upon. 

(4) Future supplies and requirements. 

Depletion. 

As to visible depletion in a general sense as 
affecting the Basin as a whole, I do not 
think I need labour this point, as so much 
has already been written upon this subject. I 
attempted to summarise evidence of this 
nature in a short communication to the 
Sanitaiy Congress, July 9th, 1903 (see Ap¬ 
pendix). Although there may he differences of 
opinion in regard to the extent of depletion, 
the Tact that serious depletion exists is now 
generally admitted. I mention this because 
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up to about five years ago there were many who 
persistently argued that the then shortage in 
streams and reduction of levels was only of a 
temporary nature and the result of dry seasons. 
I do not think further need be said about 
general and permanent depletion in the home 
counties. 

Coming now to the question of depletion of 
the district under review, this also is a matter 
of history which needs only brief reference. 
In a paper before the Sanitary Congress in 
1901, I pointed out that the then* deficiency 
of rainfall could not be made to account 
for the drying up of certain streams with¬ 
in the district, and my arguments were 
strengthened by the fact that a previous and 
similar drought had not brought about the 
same state of affairs that then existed. These 
views were strongly contested by one of the 
directors of the Kent Water Company, who 
sought to prove that the deficien<'y of rainfall 
was the chief factor in the loss of water to the 
streams. In order to get a general expression 
of opinion from people in the district, a meeting 
was called at Cannon-street Hotel. The meet¬ 
ing not only endorsed these views, but went so 
far as to form an association for the protection of 
their interests. This association, known as the 
Underground Water Preservation Association, 
in addition to opposing Bills before Parlia¬ 
ment, made it its business to collect informa¬ 
tion bearing on the subject of depletion. 1 
mention this as evidence of serious depiction 
within this district, I do not, however, purpose 
to pursue the work of the association further, 
as further information on this subject can be 
sought elsewhere. 

In 190^, I was able to cite an extreme case of 
the drying up of a stream that had ceased to 
flow only within the previous few years ; prior to 
which it had been a copious stream for centu¬ 
ries. There was something better than mea¬ 
surements of flow to prove this, namely, the fact 
that there were a number of mills taking their 
water-power in abundance from the stream, 
now no longer able to receive sufficient water 
to turn the wheels around. The stream at its 
source was formerly provided with copious 
springs, the volume of which was known, and 
within a short distance from the source a mill 
received ample power. On the establishment 
of a pumping-station at a point above the 
source, which would naturally intercept water 
that would otherwise reach the spring, the 
springs gradually diminished until they prac* 
tically ceased altogether, when it was found 
that the water pumped at the pumping-station 


approximately equalled the average amount of 
water which before the establishment of the 
pumping station reached the springs. The 
conclusion appeared to be irresistible, namely 
that the main cause of the drying-up of the 
stream vras the pumping. I cite this merely 
as a case in point; there are others of a some¬ 
what similar nature. 

At times statements have appeared in the 
daily Press of a sensational and alarming 
nature. The Press would have us believe that 
the end of all things is at hand as regards our 
sources of water supply. Although I would not 
presume to prophesy what the future has in 
store, I am bold enough to say that behind all 
these wild statements there is an element of 
truth. 

I speak of depletion as visible depletion, by 
which I mean that which is evident to the 
casual observer. The total amount of de¬ 
pletion, visible and invisible, could only be 
measured by records taken over a period 
of years such as by a series of records of 
measurements, of flow of springs, strea ms, and 
well-levels. I would, therefore, regard visible 
depletion as that removal of w^ater which 
manifestly affects the interest of water users, 
riparian owners, and others, and visibly affects 
the flow of streams, <S:c. 

Avmlaule Supplies. 

It is of primary importance to distinguish 
between supplies available and supplies obtain¬ 
able. It may be possible for many years to 
come to sink new wells, or deepen existing 
wells, and obtain greatly increased supplies 
for the time being, even in districts where 
there is already a shortage, but, of course, 
this could only be done at the expense of 
the future, or at other people’s expense. The 
same point arises with regard to forestation. 
The removal of underground water at a 
greater rate than the same can be restored by 
the rainfall results, of course, in depletion. 
Springs and streams may be the first to dis¬ 
appear. It is questionable whether available 
supplies should include that water which, if 
removed, would result in loss to streams 
and springs. I raise this point, not in its 
legal aspect, but from the point of view 
of—say the finding of Lord Balfour’s Com¬ 
mission. As to the legal aspects, I cannot 
do better than refer lay readers to Messrs. 
Graham and Bidder’s recent paper, before the 
Surveyors’ Institute.* _ 

• “Undarground Water,” by Messrs. W. Va^x Graham, 
M.Inst.C.E.. and Harold F. Bidder, “Transactions of 
Surveyors* Institute,** vol. xxxix., part 9i April 8th, 1907. 
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The recent investigations of Baldwin-Wise- 
niijii tend to throw new light upon the subject 
of the motion of sub-surfaced water.* Else¬ 
where I have referred to many of the early 
publications on this and allied subjects. 

Up to a few years ago, the supplies avail¬ 
able and the supplies, for the time being, ob¬ 
tainable, appeared to be regarded as one and 
the same thing. Now, however, the fact is 
becoming somewhat more recognised that only 
such water should be taken as can be taken in 
perpetuity without affecting already estab¬ 
lished interests, and therefore in any finding as 
to available supplies over any district, I claim 
that this broad principle should be borne in 
mind. Now depletion is very much marked, 
the available supplies are already too much 
drawn up on in many districts. 

The question, therefore, resolves itself into a 
consideration of how far the available supplies 
have been exceeded and how far they are likely 
to be exceeded in years to come if the increased 
pumping of the future is to be judged by what 
has taken place in the past. Is the available 
supply of a district to be judged by the amount 
of water that percolates? I have had under 
observation the results of daily readings of 
eleven percolation gauges, some of them ex¬ 
tending over a considerable period, and have 
attempted to summarise percolation figures 
given by different observers.! Many difficulties 
present themselves in arriving at a definite 
figure over any given areas. Allowances have 
to be provided for in various directions. To 
put the percolation at so many inches for any 
given district such as that under review is but 
to hazard a guess. The permeability of the 
soil must vary enormously at different points, 
and the district may be contributing to the 
underground waters of other districts or be 
receiving contributions from them either from 
surface beds or underground sources. But 
assuming that a definite figure could be esta¬ 
blished such as, say, ten inches of water pre- 
colating per annum, what proportion of this is 
available by pumping ? 

Of that which percolates a great deal leaks 
away to the bed of the river Thames, and that 
which is pumped has to be caught on its 
passage to the Thames. Of course that which 
leaks to the Thames is diminished by the 
pumping. It is not a reservoir but an under¬ 


• ^'Ifiihience of Pressure and Porcsity on the Motion of 
Sub'turfare Water." Quar. Joum. Geol. Soc., vol. Uiii., 
PP* 80-105. 

+ ** Journal of t^e Sanitary Institute,*’ vol. xxiii.,p. 4. 


ground river, for ever changing in its higher 
reaches in its levels and rate of flow. 

Although there are many uncertainties, one 
can or ought to be able to establish a maxi¬ 
mum figure. Thus, it might be said that the 
available supplies over the district are some¬ 
thing less than 8 inches for an average 
year out of a rainfall of 27 inches, and 
not more than 4 inches during a dry year. 
I would consider 10 inches to be a figure for the 
water obtainable for the time being rather than 
for water available for future supplies.* Even 
if 10 inches percolate, we cannot guarantee 
that the whole can be raised by pumping. If 
we adhere to the figures of no square miles as 
the area, we should have 44,000,000 gallons 
per day for 10 inches of percolation. Had we 
accepted the suggested figure of 7 inches, we 
should have only 30,800,000 gallons per diem 
obtainable. 

Infiltration from Thames. 

In any computations such as those given in 
evidence before the Royal Commissions for 
water available to the water companies for 
water supply, little or no account seems to 
have been taken of the liability of infiltration 
from the River Thames in the event of the low- 
lying land being drawn upon. 

1 prepared a statement of evidence collected 
with the object of ascertaining the probable 
effect of maintaining the water of the Thames 
permanently at high-water mark upon the low- 
lying land in its neighbourhood.! 

This might bear brief reference in so far as 
the question of infiltration is likely to affect the 
available supplies to users of water in the low- 
lying lands. 

The Thames walls below London, although 
built of clay and watertight in themselves, are 
raised upon marsh land which in many places 
is pervious to water. In many parts of the 
marshes the level of the water in the wells 
corresponds approximately with the mean tide 
level. 

In the Appendix will be found notes on 
the various tidal wells which were not included 
in the publication above referred to (Table L). 
Wq noted at the time the condition of many 
of these tidal wells; they are found to rise and 
fisdlwith the rise and fall of the tide, either 
corresponding with the tide or lagging behind 


• Keckoninir as usual that i inch of annual rainfall per- 
collttingr is equal to a discharge of 40,000 gallons a day per 
•quyiro mile. 

4 “The Port of London.*’ Swan, Sonnhnscbeln and Co* 
p. Sz-xoo* 
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the tide according as to whether the perco¬ 
lation from the Thames is free or sluggish, 
and depending to some extent on the distance 
of the well from the river. Furthermore, some 
of these wells are found to be very brackish as 
the result of ingress of river water, some of 
them being more brackish at the high level 
than at the low. (See Table K.) 

In one notable case large quantities of water 
are pumped from the ballast to a distance of 
200 feet from the river, the water being practi¬ 
cally the same composition as the river water, 
proving the rapid ingress of water from the 
river to the point at which the pumping is 
conducted ; at such points comparatively 
slight depression of levels due to pumping 
will result in a rapid and ready percolation. 

The lower reaches of the Thames are in 
many places exposed to the bare chalk or to 
other permeable strata. Water pumped from 
the chalk in the low-lying lands, even when 
shielded for the first 100 feet, is found in 
places to draw large quantities of river water. 

Evidence was given before the Balfour and 
other Commissions,* as to the large bodies of 
water actually seen issuing from the bed of 
the river in the form of springs, in such neigh¬ 
bourhoods as Erith, and those familiar like 
myself with such districts were acquainted 
with their appearance. Probably on account " 
of the increased pumping, these springs are 
much less seen than formerly, but they indi¬ 
cate, in the writer’s opinion, a direct com¬ 
munication between the river Thames and the 
underground water in the chalk. By the aid 
of subsoil maps of the lower Thames Valley, 
one has further evidence of the liability of 
infiltration. 

Evidence before the Royal Commission 
appears, however, to disregard the liability to 
infiltration from the Thames, which, under 
existing conditions, make this source of supply 
useless for drinking purposes, especially as 
infiltration increases through depression of 
levels by increased pumping. Several schemes 
have been put forward for obtaining large 
quantities of water close to the river Thames 
for the supply of London. At many of the works 
which we visited on the low-lying lands we 
found that the well water had been condemned 
for drinking purposes on account of its brack¬ 
ishness, although copious supplies could be 
obtained for manufacturing purposes ; in other 
places great trouble resulted in steam raising 

• Mr. Barlow’s evidence before the Duke of Richmbnd's 
Commission, 1869, sections 76 and 77. The Report of Lord 
Balfour’s Commission, 1693, section 97. 


in consequence of the brackishness of the water. 
It is to be presumed that this low-lying land 
is no longer seriously considered as a possible 
source of supply to the metropolis on account 
of its proximity to the Thames. 

In order to form some idea of the per¬ 
meability of the alluvium river and valley drift 
in this low-lying land, I took particulars of 
154 trial borings, and classified the surface 
deposits under five headings in ascending order 
of permeability. From a series of tables I 
arrived at a permeability of 40 per cent, in 
comparison with freely permeable beds. 

The amount of percolation to wells was 
roughly computed in many cases by deter¬ 
mining the salt in the water of the well and 
comparing the same with the mean brackish¬ 
ness of the water in the river Thames in the 
vicinity of each well. The latter was arrived 
at by curves of saltness from data from Pro¬ 
fessor Way’s analyses. 

Table J is of some assistance in forming 
opinion on the subject of percolation, and is 
constructed with assistance of Mr. Whitaker’s 
** Chalk Area Maps.” 

Table K shows the results so obtained of 13 
wells which show a percolation of 5 to 25 per 
cent, of river water. 

Within the area of the Kent Water Com¬ 
pany in 1903-4 at least 2 to 3 million gallons 
per diem of water was percolating from 
the river to the wells. It seems probable, 
therefore, that at least 10,000,000 gallons 
per diem of river water was and still is 
reaching the various wells at the present time 
situated on the low-lying lands in the neigh¬ 
bourhood of the Thames. The conclusion 
appears to be, that with increased pumping 
on these low-lying lands increased percolation 
will result, and consequently an increased pro¬ 
portion of brackish or river water will find its 
way into the wells, so that there need be no 
dearth of ivater in the low'-lying lands, but the 
water will be of no service for drinking pur¬ 
poses, and, on account of its increased brakish- 
ncss, of less service for industrial purposes as 
time goes on. This conclusion is what one 
might expect from the fact that a large part of 
the lower Thames flows over permeable beds, 
which beds communicate inland to low- 
lying marshes, and the scour uf the tide keeps 
these permeable beds from becoming pugged 
by the deposition of river mud. 

The marsh land has been much improved 
by drainage of late years, many importeint 
factories have sprung up, and it c ontains a 
very large population. This drainage can 
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be accomplished so long as we have low 
water at every tide. The suggestion to 
maintain the level of the river at high water¬ 
mark from this point of view alone presents 
almost insurmountable difficulties. If it were 
not for the difficulties of flooding the land, the 
percolating waters from the Thames would 
tend to make up for the water taken from the 
wells and the percolating water would be fresh, 
but whether contaminated or not it is difficult 
to say. 

My conclusion as to the suggestion for a 
barrage, although outside the question w^e 
have under discussion, appears to me irre¬ 
sistible, namely, that in view of the fact 
that much of the low-lying land in the neigh¬ 
bourhood of the Thames is below high water¬ 
mark, and that the saturation level is approxi¬ 
mately equal to that of the mean tide level, 
and also that the levels fluctuate slightly with 
the tide ; if the water of the Thames was 
permanently held up to high tide level, this 
low-lying land would be submerged by the in¬ 
filtration of river water—under but not through 
the bank. And the infiltration in places, at 
least, might be so rapid as to make draining 
the marsh land a very difficult engineering 
problem. 

Amount of Water Pumped. 

Evidence has been entirely lacking in the 
various districts of the home counties as to the 
amount of water that is pumped, because 
private concerns are very wary in letting the 
public know what amount of water they are 
using; but with local assistance 1 was able to 
obtain figures for all the pumping within an 
area formally administered by the Kent 
Water Company. This is the only area of 
which I have sufficient returns. In this 
area there are about 80 industrial con¬ 
cerns, &c., which derive their water supply 
from wells. These consist of breweries, paper 
mills, engineering works, chemical works, 
public baths, cement works, wharves, elec¬ 
trical engineering works, municipal under¬ 
takings, asylums, flour mills, dec., in addi¬ 
tion to wells used for pumping water for public 
supplies. 

Where possible the figure taken is not the 
figure taken for one day’s measurement, but 
an average figure throughout the year. In 
many works with the aid of the engineers and 
managers a very close figure was o1;)taiuable. 
In other cases the amount of Crater can only 
roughly be computed. Many of the firms in 
question stressed their willingness for me to 


make known the amount of water which they 
used and have used from time to time. But in 
as much as in many cases I was permitted to 
take the returns provided that I did not dis¬ 
close the names of the firms in question, pro¬ 
vided also that the figures were taken in 
conjunction with other figures used for forming 
general conclusions, I have in the Appendix 
omitted the names of the firms in question and 
merely substituted a number. (Tables A 
to F). 

The returns have been taken with the object 
of discovering what was the probable amount 
pumped by private concerns at the time of 
Lord Balfour’s Commission, and what the 
amount ten years after. For purposes of 
convenience the returns are divided under 
various headings, the first being that por¬ 
tion of the area that is within the County 
of London, the second that portion of 
the area that is situated along the Thames 
river side and low-lying lands below the County 
of London. The first may be regarded as a 
purely arbitrary division; the second is of im¬ 
portance from the fact that the firms in ques¬ 
tion derived their supplies from the low-lying 
lands in the neighbourhood of the Thames, 
and a good deal of the water which reaches 
them is the result of infiltration from the 
Thames, rendering much of the water in this 
district brackish and unfit for drinking pur¬ 
poses in many cases. We have the analysis of 
the water from different works, much of which 
is of a very pure character where derived from 
high ground. The third part gives returns 
from the river Darenth; the fourth from the 
watershed of the river Cray; the fifth that part 
of the Darenth situated outside the part of the 
water company’s area; and the sixth the 
amount of water pumped from that portion 
of the area which is situated in the area of the 
Gravesend Water Company. From these 
are constructed summaries (see Tables G 
and H). 

The water pumped by various industries, 
&c., is far greater than is generally sup¬ 
posed. The figures given in Tables A, B, C, D, 
E and F, represent the amount of water pumped 
by various industries during the year 1903. 
The ‘Mower limit ” shows the quantities when 
the weekly average is comparatively high. 
When the figures in the two columns corre¬ 
spond, it may be assumed that there is little or 
no variation. The 1893 figure is got from 
general Information such as is given in wide 
column. 

The aggregate amount pumped is without 
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doubt greater than that shown under the lower 
limit on Tables A to F, and probably not so 
great as that shown under the higher limit. 
The actual figures may be regarded as between 
the two. 

As a portion of the watershed of the Darenth 
reaches outside the district of the Kent Water 
Company, the amount of water pumped in this 
district is shown under Table E, amounting to 
about 204,000 gallons a day, and the amount 
of water pumped in the Gravesend district, 
adjoining the Kent Water Company, is shown 
in Table F, amounting in the aggregate to 
upwards of 882,000 gallons per day. 

The present large amount of water pumped 
by industries, &c. (upwards of 22,000,000 or 
23,000,000 per day) probably stood at about 
half this figure at the time of Lord Balfour's 
commission. 

Tables A to F give information supplied by 
the various firms from which the increases 
since 1893 have been computed, but in order 
not to overestimate this increase it is com¬ 
puted on the basis of the lower limit, and there 
is every reason to believe that the actual 
increase is in a greater ratio than that stated. 
Where no information is at present available 
the supply has been regarded as stationary, 
although in many cases considerable increase 
may have taken place. 

Out of the 80 firms there are only two or 
three cases where a decrease has taken place. 

In arriving at the above figures a deduction 
had to be made in some cases ;— 

(i.) For infiltration of river water (calculated 
from analysis of water pumped as compared 
with a mean analysis of nearest river water), 
and 

(2.) For soakage back into the soil, as in the 
case of brick and cement makers. 

The figures so deducted make up in all 
upwards of three millions of gallons per diem, 
about two-thirds of which consist of Thames 
water which has soaked through bed of river 
and found its way into the wells. 

Therefore the total amount pumped may be 


accounted for as follows:— 

Gallons. 

Infiltration from Thames. 2,000,000 

Water pumped and allowed to 

soak back into land . 1,000,000 

Water pumped and permanently 
removed (Table G)., .. 22,ooo,qpo 

Total . 25,000,000 


The population of the Kent Water area 
shows an increase of about 20 per cent, during 


the ten years, the increase in population in 
the industrial centres having advanced very 
largely at the expense of the agricultural. 

The agricultural districts adjoining the in¬ 
dustrial centres have actually declined in 
rateable value whereas the chief industrial 
centres have advanced-between 50 and 60 per 
cent. 

The leading factories, pumping large 
quantities of water advanced in the aggre¬ 
gate during the ten years by 67-4 per cent, in 
net rateable value. These figures were arrived 
at by constructing tables of returns for such 
districts. 

There has been a great development within 
this area during the last twenty years, as 
this district offers great facilities for establish¬ 
ing industries. The great bulk of the 
industries at the present time are depen¬ 
dent upon abundant supplies of water. 
If these supplies should fail, these industries 
would be crippled, with disastrous conse¬ 
quences to the people living in this area. 

In arriving at this safe limit, i.e., -.47,500,000, 
it would appear that Lord Balfour’s Commis¬ 
sion could have had no knowledge of the large 
amount of water even then pumped by the 
various industrial concerns, for it is stated 
(paragraph 131 of Report ** Kent wells ”) 
** from the south side of the river no evidence 
was submitted in favour of the Kent Company 
in respect either of their present take of water, 
or of their proposals in the future.” 

When the amount pumped for 1903 by the 
Kent Water Company is added to that of the 
manufacturers, the total amount of water 
pumped within the area of the Kent Water 
Works Company is not less than 40,000,000 
gallons per diem, as follows-.—Lower limit, 
22,000,000. Total average pumped by the 
Kent Water Works Company, 18,000,000. This 
is far in excess of the safe limit of 27,500,000 
as stated by Lord Balfour’s Commission. 

Can the rate of increase in pumping for 
industrial work in the future be judged from 
the rate of increase during the ten years 
under review ? The increase in rateable 
value is ^lot in a similar proportion to the 
increase in rate of pumping. The pumping 
reprbsents an increase of 100 per cent, on the 
figures of 1893. If the same ra/e of increase 
should take place during the next ten years 
(i.e., doubling in ten years), we should 
have no less a quantity than 44,000,000 
gallons pumped per day in the year 
1913 for industries, &c. But ince the 
figures have been compiled, pumping in 
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the low-lying lands for the purpose of 
reaching the chalk has ceased. « This some¬ 
what releases the stress for the time being- 
in its neighbourhood, and would modify our 
views as to future requirements. 

There is still, however, indication of rapid 
increase. If we take the same aggregate 
increase, this would give for the manufacturers, 
&c., for the year 1917, 36,000,000 gallons, or, 
say, upwards of 1,000,000 gallons per diem 
additional for every year. 

If to the above be added the requirements 
of water for public supply for future years 
within the area, which we may call for 
1917, 25,000,000 gallons, over 60,000,000 

gallons per annum for the district for 1917. 
Such a quantity must be far and away above 
what can be restored to underground supplies 
from the rainfall, so that it is evident that 
Sooner or later we shall have to face a check 
in our industrial development as well as a 
curtailment in the amount of water that can 
be drawn from these areas. 

General Observations and Conclcsions. 

It is quite impossible to ascertain the pro¬ 
portion that the area, under observation, bears 
to the whole of the Thames Basin, from the 
point of view of water pumped. But the total 
number of wells in the whole Basin might 
easily be twenty times, and the total amount of 
water pumped, from underground supplies, 
five to ten times. It is, however, quite idle to 
speculate on this point. One thing, however, 
appears to be certain, namely, that the 
quantities pumped say, in the home counties 
particularly, in and around London, prove on 
closer inspection to be far greater than was 
generally supposed. Otherwise the Royal 
Commissions would, presumably, have taken 
them more into account when attempting some 
estimate for available future supplies. This 
question offers food for reflection to those re¬ 
sponsible for future supplies of water to our 
vast metropolis. 

We are much in the dark on the subject of 
underground water, largely because of the 
difiBculty of obtaining authentic records. To 
judge of the available supplies, it is of the 
utmost importance that observations in regard 
to percolation, flow of streams, evaporation, 
water levels, and so forth, should be as com¬ 
plete and as well organised as .are the collec- 
tfon and tabulation of rainfall statistics. This 
woiild ii^olve much work. 

In,,^d^tton of course to the above-mentioned 


subjects being extended, there also arises the 
question of the total amount of water pumped 
from different areas and water-sheds, coupled 
with the question as to whether the quantities 
are on the increase or decrease. Unfortunately, 
however, many large users of water strongly 
resist any such movement, for fear that the 
figures that they might be called upon to 
furnish would be exploited for the benefit of 
others. 

As is well known, percolation gauges have 
been in operation for a long period, and figures 
carefully recorded. Some of the results have 
from time to time been published. These 
gauges might with advantage be multiplied in 
different parts of the country. I made an 
attempt a few years ago to get the various 
agricultural colleges to take up the matter of 
percolation and well measurements. If it had 
not been for the vacations making a break in 
their records, some of them would have taken 
the work up. 

I should like to take this opportunity of 
suggesting that some engineer might with 
advantage devote his attention to devising an 
automatic recorder for well levels, which could 
be left for months, or even a whole year, 
without attention. The relation between the 
rainfall and level of water in a well has 
formed the special study of two members of 
our Association.* For this purpose, it is 
important to find wells out of the influence of 
pumping operations, which is not always an 
easy matter. It is anticipated that further 
publications will shortly appear on the subject. 

It might, perhaps, be here mentioned, 
that recently a blow was given to what is 
known as the “ Roving Clause.’' It appears 
that it will no longer be permitted for wells 
for public supply to be sunk on ground not got 
for the purpose. This recent decision of the 
Courts seems a fair one. I understand that 
Parliament has also come to a like conclusion. 
A company having acquired land in the above 
manner can, of course, go to Parliament for 
power to use the land for the purpose. 

Perhaps on no subject is there greater 
diversity of opinion among experts than on 
underground waters ; this is evident from read¬ 
ing evidence give before Royal Commissions. 
All appear to be agreed, however, that it is a 
subject on which some special enquiry should 
be held. 

On October 29th, 1902, a deputation consist- 

The Relation of Rainfall to the Depth of Water in a 
Wdi/* by Dr. Charles P. Hooker, Royal Meteorological 
Society, Journal, Vol. xxix., No. itS. 
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ing of County Councils* Association, the Sani¬ 
tary Institute, the British Association of Water¬ 
works Engineers, and the Underground Water 
Preservation Association, presented a deputa¬ 
tion to the President of the Local Government 
Board (the Right Hon. Walter Hume Long, 
M.P.). Mr. Heywood Johnstone, who intro¬ 
duced the deputation, stated that the follow¬ 
ing memorandum had been adopted, namely, 
respectfully to call the attention of the Secre¬ 
tary of the Local Government Board to the 
question of the protection of sources of water 
supply in England and Wales, and to the 
pressing necessity for an enquiry into the exist¬ 
ing state of the law on the subject. In so doing 
they proceed on the assumption, firstly, that 
the question is one of great and increasing 
importance to the community at large; and, 
secondly, that the laws governing it are de¬ 
fective and faulty. Furthermore, he stated as 
to the existing state of the law there is no pro¬ 
tection for the underground water which can¬ 
not be proved to flow in some definite and 
known channel. 

Mr. Long, in reply to the deputation, referred 
to the Royal Commission then sitting to 
enquire into the pollution from sewage. 
Mr. Long gave the deputation to understand 
that before he could hold out any hopes he 
would like some expression of opinion from the 
Royal Commission. 

Since that date no progress has been made 
in the matter, and I am now unofficially 
informed that the same bodies who formed the 
deputation in 1902 desire again to approach 
the Secretary of the Local Government Board. 
In view of the proposal to introduce a Bill to 
carry out the recommendations of the Royal 
Commission on sewage disposal, an attempt 
will be made to call the attention of the 
President of the Local Government Board to 
the fact that this Commission took no evidence 
on the question of water supply por se, and 
that legislation on the subject would therefore 
be somewhat premature. 

That the time has come to urge the 
desirability of a special and official enquiry 
into the question of water supply as distinct 
from that of sewage disposal and other 
sanitary matters, is, I think, sufficiently made 
out from information contained in this paper 
which I have much pleasure in bringing before 
the Society. 

In conclusion, I wish to express my thanks 
to my associate, Dr. H. P. Stevens, for his 
valuable assistance in collecting and tabu¬ 
lating the records. 


APPENDIXES. 


Wells in the London Basin. 

It has been estimated that there are as many as 
1,500 private wells in the London Basin, but the 
average amount which they deliver per diem is not 
known. As 65 of these wells, sunk by a well-known 
engineer, show an available pumping capacity of 
about 10,000,000 gallons per diem, the aggregate 
amount pumped is probably much in excess of that 
pumped for purposes of public supply. In other 
quarters it has been estimated that there are 1,000 
private wells in the London Basin lifting on an 
average 100,000 gallons each daily. This would give 
an aggregate of 100,000,000 gallons per diem. 

Unofficial returns to me of the total water con 
sumption per ton of manufactured product and the 
amount of output of certain of our manufactures, 
would suggest that our manufacturers are drawing 
enormous quantities of water from the I-ondon Basin, 
and that the above-mentioned estimate is by no means 
an exaggeration. In 1893, 172 chalk wells weie esti¬ 
mated to yield about 10,000,000 gallons, and the 
number of wells were said to be greatly on the 
increase. In places wheie 100 years ago the water 
when tapped would rise to the surface and overflow, 
the level is now over 100 feet below Ordnance datum, 
and in some parts of London it is considerably lower. 
In 1850 the permanent levels were depressed from 50 
feet to 60 feet at the lowest point; a depression had 
been noticed 30 years previously. In 1850 the level 
was falling at the rate of one foot per annum. In 
1S93 the fall was variously estimated as between 12 
and 18 inches per annum. 

Lisi OF Books and Reports. 

1. Report issued by order of the House of Commons 
in 1828, on the Metropolitan Water Supplv. 

2. ** The Periodical Alteiations and Progressive 

Permanent Depression of the Chalk Water Level 
under London.’* Inst, of Civ. Eng. Vol. 9 1850. 

Rev. James Clutterbuck, M.A.. 

3. Reports on the “Condition of the Metropolitan 
Water Supply,” by the Water Examinei, appointed 
under the Metropolis Water Act, 1S71. 

4. Papers dealing with Rainfall and Percolation. 
Institution of Civil E:ngineers. Vol. part 3; 
1876. Symons, Greaves and Evans. 

5. The Presidential Address to the Geological 
Society, by Sir John Evans, in 1S70. 

6. “Chalk Water System.” Institution of Civil 
Engineers. Vol. 47, part i.; 1877. Joseph Lucas. 

7. “ Maps showing the Area of Chalk available for 
Water Supply in the London Basin.” Read before 
the Sanitary Congiess at Portsmouth, 1892. W. 
Whitaker, F.R.S. 

8. Report on Lord Balfour’s Coramissicj, 1893. 

9. Report on Lord LlandalT’s Commission, 1899. 
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10. ** The Lake under London as a Public Water 
Supply,” 1900, by Walter Moseley. 

i]^. “Guide to the Geology of London and the 
Neighbourhood.” Memoirs of the Geological Sur¬ 
vey, 1901. W. Whitaker, F.R.S. 

12. Pamphlet issued by the Underground Water 
Preservation Association, 1902. 

13. “ The Scenery of England,” by Lord Avebury. 
1902. 

14. Report on the “ Shrinkage of the Thames and 
Lea,” February loth, 1903. Maurice Fitzmaurice, 
Chief Engineer to the London County Council. 

15. Remarks by Sir Alexander Binnie at discussion 
at the Sanitary Institute on February irth, 1903, on 


“The Present Shortage of Water available for 
Supply.” 

16. Articles on returns from different parts of the 
country of the amount of water in gallons per ton 
required for different qualities of paper. “ Paper 
and Pulp.” March and April, 1903. Clayton 
Beadle. 

17. “The Relation of the Rainfall to the Depth 
of Water in a Well.” May 20th, 1903. Dr. C. P. 
Hooker. Jour. Roy. Met. Soc. Vol. 29. 

18. “Evidence as to the cause and effect of the 
lowering of the permanent water-levels in the London 
Basin.” Clayton Beadle, Journal of the Sanitary 
Institute^ vol. xxiv., Part III. July, 1903. 


TABLES ATOK. 


Table A.— Amount of IVater pumped from Wells hy the various Industries^ Institutions^ in that 

portion of the area of the Kent Water Works Company which is within the County of London. 


No. 

Water pumped in gallons per 
diem during 1903. 

Information supplied as to increase or decrease of 
water pumped since 1893. 

Increase or decrease m 
gallons per diem since 
Lord Balfour’s Com¬ 
mission m 1893, com- 


Lower limit. 

1 

Higher limit. 

puted from foregoing 
figures and information. 

1 

10,000 

11,000 

No information 

— 

2 

607,000 

678,000 

No information 

— 

3 

35 »ooo 

35,000 

Increase of 49,000 

+ 49,000 

4 

26,000 

26,000 

Pumped more since 1896 

— 

5 

10,000 

10,000 

New works ; demand rapidly increasing 

4- 10,000 

6 

j 280,000 

280,000 

Stationary 

— 

7 

30,000 

35,000 

Stationary since 1881; anticipates sinking new wells 

— 

8 

28,800 

28,800 

No information , 

— 

9 

30,000 

60,000 

No information 


10 

336,000 

336,000 

— 

— 

11 

82,000 

82,000 

Started 1897 ; anticipate increase to 88,000 

-f 82,000 

12 

92,000 

92,000 

Stationary for 40 years 

— 

*3 

11,400 

11,400 

Increased 33 per cent. 

+ ».8«> 

14 

7,700 

7,700 

Increase last two years of 

4. 2,000 

15 

158,000 

178,000 

Large increase; 40 per cent. 

4 63,200 

16 

53,500 

53,oco 

Demand stationary 

— 

17 

18 

100,000 

14,400 

100,000 

14,400 

New 

Large increase during last three years; probable 
future increase 

4 100,000 

+ 3.000 

*9 

48,000 

48,000 

All new ; 100 per cent, increase in near future 

4 48.000 

20 

21,000 

21,000 

No information < 

— 

21 

25,800 

28,400 

An increase of 30-50 per cent. 

4 6,400 


2,006,600 

2,136,TOO 

' 

4. 366,400 
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Table B. Amaunt of Water pumped from Wells by the various Industries, Institutions, &'c., in that 
portion of the area of the Kent Water Company which is situate along Thames riverside and lowlands 
below the County of London, 


No. 

Water pumped in firailons per 
diem during 1903. 

Information supplied as to increase or decrease of 
water pumped since 1893. 

Increase -f- or decrease — 
in gallons per diem since 
l-ord Balfour’s Commis¬ 
sion in 1893 computed 
from foregoing figures 
and information. 

Lower limit. 

Upper limit. 





All new 

-|- 292,700 

5 * 

3,258,700 

3 . 473 , 700 -( 

No information—but not largely increased 

— 

53 1 



1 

Increase of about 20 per cent. 

+ 75.000 

54; 



i 

About stationary for last 3 or 4 years 

— 

55 

85,500 

94,000 


No information 

_ 

56 

17,700 

35,500 


About stationary 

— 

57 

1,004,000 

1,004,000 


About doubled 

+ 502,000 

58 

1,570,000 

1,570,000 


No information 

_ 

59 

41,100 

82,200 


All new 

+ 41,600 

60 

6,300 

6,300 


No information 


60 fl 5 

21,000 

21,000 


No information 

-(- 200,000 

61 

500,000 

750,000 


Greatly increased 

_ 

6ia 

2,100 

— 


— 

_ 

62 

I 2 ,OCX 3 

12,000 


Stationary I 

_ 

63 

17,000 

17,000 


All new 1 

+ 17,000 

64 

36,000 

36,000 


All new, will shortly be doubled 1 

+ Sfi.ooo 

64a 

10,300 

10,300 


No Information | 

_ 

646 

11,400 

12,900 


Probably much under estimated 1 

_ 

64c 

7,100 

7,100 


No information ' 

— 

64^ 

42,800 

42,800 


Increase three fold 1 

+ 28,600 

64^ 

7,100 

7,100 


Increasing 100 per cent. 

+ 3.500 

22 

342,000 

342,000 


Started since 1893 j 

+ 342,000 

23 

90,000 

100,000 


Started two years ago ; rapid increase | 

+ 90,000 




f 

About doubled 


25 1 




Increase 


26 




Started 1896 


27 

9,106,500 

9,106,500 H 


All new 

^ +8,791,700 

28 




No information 


29 J 



k. 

Stationary 

/ 


16,188,600 

16,740,400 


10,420,100 


Table C. —Amount of Water pumped from Wells by the various Industries^ Institutions^ in that 

portion of the area of the Kent Water Works Company which is situate in the Watershed of the Cray, 


No. 

Water pumpec 
diem dui 

Lower limit. 

in gallons per 
•ing 1903. 

Higher limit. 

Information supplied as to increase or decrease of water 
pumped since 1893. 

Increase -j- or decrease— 
in gallons per diem since 
Lord Balfour’s Commis- 
mission since 1893, com¬ 
puted from figures and 
mregoing information. 

30 

28,500 

28,500 

More than doubled 

+ 

14,200 

31 

40,000 

50,000 

Probably decreased 


— 

32 

864,000 

1,080,000 

About stationary 


— 

33 

3.000 

3.000 

No information 


— 

34 

617,100 

740,500 

Increased 50-100 per cent. 

+ 

205,000 

35 

30,100 

30,100 

Probably doubled 

+ 

15,000 

36 

4300 

8,600 

Increase about 20 per cent. 

+ 

700 

36a 

92,000 

92,000 

All new j 

+ 

92,000 


1,679,000 

a,032,700 

1 + 326 900 
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Table H.—Amount of Water pumped from Wells by the various Industries, Institutions, dr'c., in that 
po^on of the area of the Kent Water Company which is situate in the Water Shed of the River 
jDarenth, 


/ 

No. 

Water pumped in gallons per 
dtam during 1903. 

Information supplied as to increase or decrease of water 
pumped since 1893. 

Increase 4- or decrease- 
in gallons per diem since 
Lord Balfour’s Commis¬ 
sion in 1893, computed 
from foregoing figures 
and information. 

Lower limit. 

Higher limit. 

38 

150,000 

175,000 

No information 


39 

100,000 

120,000 

About doubled 

50,000 

40 

583.000 

583,000 

Doubled 

+ 291,000 

41 

*145,000 

145,000 

About stationary 

— 

42 

66,000 

72,000 

Considerable increase 

— 

42a 

8,000 

10,000 

—- 

— 

43 

4,000 

5,000 

All new 

+ 4.000 

44 

650,000 

690,000 

Greatly increased 

— 

45 

22,800 

22,800 

All new 

-f- 22,800 

46 

21,000 

21,000 

No information 

— 

47 

12,000 

20,000 

No information 

— 

48 

104,500 

104,500 

Probably stationary 

— 

49 

5,100 

5,100 

No information 

— 

50 

50,000 

60,000 

No information 

1 — 


257,000 

257,000 

More than treble 

+ i 7».300 

sob 

110,000 

110,000 

No information 

— 

Soa 

26,500 

26,500 

No information 

_ 

506 

4,000 

4,000 

No information 

— 

Soc 

1,000 

1,000 

No information 

— 


2,319,900 

2,431,900 


539.100 


Table E.— Amount of Water pumped from Wells by the various Industries^ Institutions, in that 
portion of the watershed of the Darenth which is outside the area of the Kent Water Works Company, 


No. 

Water pumped in gallons per 
diem during 1903. 

Information supplied as to increase or decrease of 
water pumped since 1893. 

Increase 4- or decrease — 
in gallons per diem since 
Lord Balfour’s Commis¬ 
sion in 1893, computed 
from foregoing figures 
and information. 


Lower limit. 

Higher limit. 

6 s 

175.000 

175*000 

Considerable increase ... 

+ 8,200 


18,000 

18,000 

Decreased from 36,000 to 18,000 

— 18,000 

6 r. 

1,400 

1,400 

Increase about 10 per cent. 

+ 100 

68 

10,000 

10,000 

All new 

+ 10,000 


204,400 

204,400 


+ 300 


Table P . Amount of Water pumped from Wells by the various Industries, Institutions, iSirc,, in th^ 
area of supply of the Gravesend Water Company, and bordering on the north-^east boundary of the 
area of the Kent Water Works Company, 


No. 

Water pumped in gallons per 
diem during X903. 

Information supplied at to increase or decrease of 
water pumped since 1893. 

Increase + or decrease — 
in gallons per diem since 
Lord Balfour’s Commis¬ 
sion in Z893, computed 
from foregoing figures 
and information. 


Lower limit. 

Higher limit. 

69 

800,000 

1 , 200,000 

Increase 10 to 20 per cent. 

4* 80,000 

70 

7,000 

7,000 

1 No information 


71 1 

10,000 

10,000 

AUnew 

+ 10,000 

72 

20,000 

20,000 

No information 


73 

1,400 

1,400 ! 

No information 


74 

44,000 

44,000 

No information. 



§82,400 

1,282,400 


+ 90.000 
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Table G. — Summary showing the ascertained 
totals of Water pumped in gallons per diem in the 
various districts within the area of the Kent Water 
Works Company for the year 1903. 


District. 

Lower limit. 

Higher limit. 

A. L.C.C. Area .. ., 2,006,600 

B. Riverside and lowlands 16,188,600 

C. Cray Valley. 1,679,000 

D. Darenth Valley .. .. 2,319,900 

. . 2,136,700 

. . 16,740,400 
. . 2,032,700 

.. 2,431,900 

Total 

.. 22,194,100 

.. 23,341,700 

E. Sevenoaks district 

F. Gravesend district 

., 204,400 

.. 882,400 , 

., 204,400 

.. 1,282,400 


Table H. — Summary showing the ascertained 
increase in Water pumped by the various In* 
dustries^ Institutions^ &^c,y in the district within 
the area of the Kent Water Works Company. 


A. L.C.C. Area . 366,400 

B. Riverside and lowlands. 10,420,100 

C. Cray Valley. 326,900 

D. Darenth Valley. 539 »ioo 


11,652,500 

E. Sevenoaks district . 300 

F. Gravesend district . 90,000 

Ascertained pumping for 1903, say .. 22,000,000 

Ascertained increase since 1893, say .. 11,000,000 


Table J. —Areas of PermeablCy Impermeable and Mixed Beds in f elation to Percolation to and from Chalk, 


Areas as TndUated in Mr. Hcnnell’s Map. 



Below H.WM. 

Above H.W.M. 

& 

HI 

Contnbutin 
Drainage Ar 
sq. miles 

Permeable. 

Mixed. 

Impermeable 

Permeable. 

1 

% 

Impermeable. 

South Side of Thames — 









I. Swan.scombe Marshes . 




’5 

.. ) 

.. 

. . 


2. Dartford and Stone Marshes. 

1-8 1 

lO'O 

.. 

1-8 

.. i 

8 

1*0 

I’O 

3. Between Cray and Darenth. 

'3 

•5 

•I 

•2 


'5 

.. 


4. Cray ford Marshes . 

•6 

2-0 

•. 

0-6 



i-o 


5. Erith Marshes, &c. 

2 6 ) 

6-0 

•I 

2'5 

• • 1 

I '3 

3*9 

•8 

6. Plumstead Marshes. 

2-3 1 

, , 

., 

2-3 





7. Greenwich Marshes. 

i-i 

2*5 

•• 

1*1 

.. 

•8 

^ 1 


South Side Totals. 

9-2 

21*0 

*2 

90 

.. i 11 -6 

7*6 

1-8 

Not th Side of Thames — 









8. Little Thurrock and Grays Marshes 

i - 9 ) 

. . 

. . 

•9 

• • 1 




9. West Thurrock .. .. 

1 *'4 

5*0 

. . 

>■4 

.. 1 

7'0 

2’5 

; 40*5 

10. Rainham, Wenington and Avelly Marshes .. 

3*4; 


, , 

3-4 

.. ) 

. . 

.. 

1 

11. Barking Level, Ripple Level and Dagenham 

i ; 







1 

and Hornchurch. 

! 4-3 

; 3-8 

. . 

.. 

4-3 



138.0 

12. W. Ham, E. Ham, Plaistow Marsh and 


1 







N. Woolwich Marsh. 

5-5 

i 

•• 

17 

3 « 

•• 


! 

North Side Totals. 

15-5 

i 9*4 

- 

7 4 

8-1 

7-0 

31 

| 83‘9 


South side — 

Below H.W.M... 

Permeable 

SUMMARLSED FROM TABLE J. 

North side — 

•2 uncertain. Below H.W.M. 

,, Permeable 

uncertain. 

t> • • 

Mixed 

9*0 

»» 

.. Mixed 

7*4 

»> • ♦ 

Impermeable .. 

nil 

«> 

., Impermeable .. 

8*1 

South side^ 

Above H.W.M. ,. 

Permeable 

11*6 

North side — 

Below H.W.M. 

.. Permeable 

7-0 

»* • * 

Mixed 

7*6 


.. Mixed 

3*1 


. Impermeable.. 

1*8 


.. Impermeable ., 

83-9 
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Table K. 

The following Table gives a few instances of in¬ 
filtration of Thames water into large wells used by 
inclustrial concerns, arrived at by comparing the com¬ 
position of the well water, with that of the nearest 
Thames water :— 


Saltncss in Grains of Chlorine per Gallon. 


Location of 
well. 

Well water. 
Grains per 
gallon. 

Mean for river 
water. Grams 
per gallon. 

Proportion of 
Thames water 
in well water 
pumped. 

New Cross 


90 

50 to 

500 

say as p.c. 

Charlton .. 

... . 

29 

100 ,, 

700 

>. 7 

Woolwich .. 


37 

>50 t. 

800 

** 7 ti 

Erith Marshesfi) 

aso to 1,000 

250 ,) 

1,000 

f nearly all 
(rain water. 


(2) 

(3) 

(i) 

17.*; 1 

250 » 

1,000 

say 2S p.^. 

»* »j 

40 1 

a.=;o „ 

1,000 

6 „ 

Northfleet 

175 to 2^0 1 

700 „ 

1,^0 

.» 15 « 


(2) 

31 ! 

700 „ 

1,400 

.t 5 

Dartford ... 

.. .. 




»» 5 »» 

Purfleet... . 

... • 

102 ' 

3CO „ 

1,200 

», 22 „ 

Northfleet . 


175 

700 „ 

1,411 

M 16 „ 

Charlton ... 


32 

54 

200 ,, 

500 

400 

,, 8 

New Cross .. . 

100 ,, 

». 10 .» 


L.— Notes as to Tidal Wells. 

♦ In a well at the Thames Haven cattle loading 
station on the marshes, about 50 feet from the river 
bank, with water at a depth of 274 feet, the level 
ebbed and flowed with the tide, six inches above and 
six inches below the marsh level. 

Well about 200 yards South of EHth Pier, ebbed 
and flowed with the tide; containing double the 
amount of salt at high, as compared with that of 
low level. 

The cement manufacturers, Messrs. I. C. Johnson 
and Co., inform me that their wells at Greenhithe rise 
and fall with the tide. 

A well which I have taken note of at Southwark 
rises and fall with the tide. 

*The water-level of a well at Blackwall Trinity 
Wharf varied 2 feet with the tide, the usual level 
being about 13 feet below surface. Ground and 
ground level, 3 feet 9 inches O.D, 

♦At the Northfleet Town Cement Works the 
water level was 14J feet at low tide, and 6 feet 
4 inches at high tide. 

I have note of certain ditches below Erith which 
fill and empty with the rise and fall of the tide. 

Mr. Thomas Hennell informs me that the water 
in a pit, adjoining Lonsdale-road, Barnes, rises and 
falls 6 feet with the tide; this pit is 200 feet from the 
river; and that the water in a pit at Lower Richmond- 
road, Mortlake, i,200 feet from the river, rises and 
falls 4 feet. 

Recorded cases of water entering wells from the 
river are worthy of note :— 

A well sunk for hospital ships at Crayford Ness 
yielded very brackish water, and had to be aban¬ 
doned. 

* Mentioned in ** Memoirs of Geological Survey.** 


Water pumped from the pit of the Northfleet Coal 
and Ballast Company was found to be brackish, and 
the brackishness increased with the reduction of 
levels ; the amount of river water entering amounting 
to over 1,000,000 gallons per diem out of a total of 
7,000,000 per diem pumped. 

In most districts where chalk touches the river 
some brackish wells are to be found. 

In a case recorded in the ** Memoirs of the Geo¬ 
logical Survey,” on boring to 150 feet, water was 
found comparatively free from organic matter, but 
containing salt. The tubes were driven deeper and 
the boring continued, but the next sample yielded 
three to four times as much salt as the last. Above 
130 feet the water was fresh. 

In the case of a well brought to my notice at 
Grt'avesend, the well in question gave out in 1902, up 
to which time the water was very pure, and had no 
trace of brackishness. The well was deepened to a 
depth of 175 feet, at which a very copious supply of 
water was obtained, but it was so brackish that it 
could not be used in a laundry for washing purposes. 


DISCUSSION. 

The Chairman (Sir R. M. Beachcroft), in open¬ 
ing the discussion, said the question of underground 
water had become a matter of increasing interest, 
because so many consumers in London, particularly in 
the City, were talking of sinking artesian wells, in 
order to avoid what they considered were the 
iniquitous charges of the Metropolitan Water Board. 
Without offering apology for that Board, he would 
remind those present that when the great duty of 
supplying London with water was passed on to the 
Water Board, five years ago, the enormous sum of 
47| millions was saddled on its back by way of 
payment for the undertakings of the eight water com¬ 
panies, and therefore, to some extent, the Board had a 
claim to something in the way of a monopoly, even with 
regard to underground water. The advantage of 
underground water was its purity, which was primarily 
due to the beneficial effect of filtration, and, secon¬ 
darily, to the prolonged storage it undergoes p 
Nature’s great underground reservoirs. The Water 
Board’s treatment is just the reverse; they primarily 
stored the water long enough to make it innocuous, 
and then passed it through sand filters, in order 
to make it both palatable and clear. Every water 
authority and student of the subject was anxious to 
know something more about the history of under¬ 
ground water. They knew that it all originated in 
rainfall, but they did not know how the rainfall in 
the London Basin got through the impermeable clay. 
Although he had followed the paper closely, he was 
still in some doubt as to how that rainfall through the 
river, or otherwise, reached the wells through the 
impermeable clay; in other words, at what points 
the riyer found access to the permeable strata. He 
had been m^st struck by the remarkable statement 
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that, in the area of about 110 square miles of the 
late Kent Company, now the Water Board, the 
pumping undertaken on behalf of the various 
industries represented no less than 23 million 
gallons a day ; and that if the 18 million gallons a 
day which were pumped for domestic purposes were 
added, a total of 40J million gallons was reached, 
whereas Lord Balfour’s report in 1003 advised that 
27-^ million gallons was the limit which could be 
drawn from the wells in that area. He understood 
from Mr. Clayton Beadle that, out of a rainfall of 
27 inches, not more than 7 or 8 inches percolated, and 
if that was the case, taking the area of 110 square miles, 
the yield would be something over 30 million gallons, 
or 10 million gallons less than the amount now being 
pumped, which seemed to him to represent a very 
serious state of afl'airs. If that was the case, it would 
not do to regard the wells in Kent as reliable to any 
large extent in the future. Those interested in the 
question wished to know what was the effect of 
pumping, how long the supply could be depended 
upon, and to some extent also what was the risk of 
pollution. He should have been glad if the author had 
gone a step farther in dealing with the question of 
pollution. He quite understood his observ’ations 
with regard to the percolation of water from the 
Thames and the possible risk of getting the wrong 
water in from that source, but he had always felt that 
the question of deep wells and the risk of pollution 
was one which could not be wholly ignored, because 
those who drank deep well-w'ater took no precautions 
such as were used wdth regard to river-w'ater. It was 
not passed through sand filtration, but drunk exactly 
as it was brought to the surface. Some people 
might think that the greater part of the water sup¬ 
ply of London came from wells. So far as the 
Metropolitan Water Board was concerned, 78] per 
cent, of all the water supplied to the seven million 
people in greater London came from the Thames or 
its tributary, the Lea, and only 21J per cent, from 
wells and springs. It was impossible to tell what 
might happen in the future, and the Board might 
have to rely moie on underground water. It, there¬ 
fore, became of the greatest possible moment that 
they should know what likelihood there was of imder- 
ground water being relied upon to a larger extent 
than it was at present, and what the effect of pumping 
was upon the rivers and springs. He entirely agreed 
with the concluding paragraph ot the paper. A 
scramble for water was going on all over England, 
and unless some superior body stepped in and pre¬ 
scribed what sources should be allotted to particular 
districts, it might happen that the time would come 
when all the sources of supply had been grabbed,” 
and sufficient sources not left for those who required 
them. 

Mr. Leon Gastsr thought the question of water 
pollution was a most important one. He had recently 
heard mofe than one paper on the bacteriological 
treatment of water in order to make it suitable for 


drinking purposes, but the methods employed were 
expensive. When he was in Philadelphia last year 
he saw a large experimental plant shown by the 
United Water Improvement Company of Phila¬ 
delphia, for treating very bad water, containing 
in the raw state as many as 2,000,000 bacteria per 
cubic centimetre, which were completely destroyed by 
the ozone process. Another process was now being 
used on a large scale by Siemens and Halske, and 
also by Lahmeyer and Co., while a plant had been 
installed at Nice which treated 5,000,000 gallons a 
day. The economy of the process was also very 
great, figures having been worked out which 
proved that for electric current the cost was only 
to treat 22,000 gallons of very bad water a 
day, a quantity sufficient for a population of 1,000, 
with an average consumption of 22 gallons per 
head. Some apparatus are also made automatic, so 
that if it was not in working order the supply of 
water was cut off. It was sometimes suggested that 
if impure water was boiled it could be used for drink¬ 
ing purposes, but very few people would go to that 
trouble, especially as it was occasionally necessary 
to boil three times before the water became good 
for drinking. Other people suggested the use 
of filters in houses, which w’eie satistactory to 
begin with, but subsequently were a source of trouble, 
the filters becoming so saturated with bacteria that 
the water instead of being better, was worse after it 
had passed through it. Electro chemists are now 
working at a process which, it was hoped, would solve 
many difficulties. He desired to enquire whether 
the treatment of water by ozone, w'hich satisfactorily 
destroyed all bacteria, was being experimented with in 
this country. 

Dr. Edward Sraton agreed wnth the Chairman’s 
remark that the paper might with advantage have been 
extended in the direction of the question of the possible 
pollution of underground water supplies. He wa& 
Medical Officer for the County of Surrey, which de¬ 
pended to a considerable extent tor its supply 
of water on underground sources, and he had per¬ 
force given attention to the subject fi r many years. 
Fourteen or fifteen years ago a great agitation, having 
as its object the prevention of the establishment of an 
Isolation Hospital upon chalk downs, 2J miles away 
from a source of water supply, occurred. That seemed 
a long distance, but nevertheless there were a great 
many experts at that time who wc»‘e prepared to come 
forward and say that it was a possible and appieciable 
source of danger. During the time to which he had 
referred the opinion of the medical profession had very 
considerably changed with regard to the water borne 
theory of infection in epidemic diseases. All medical 
men recognised that typhoid was the one water borne 
disease in England which had to be taken as the gauge 
of the possibility of danger. There might be others, but 
they could not recognise them at the present time as 
scientifically proved. It had also to be recognised 
that only a very small proportion of the typhoid fever 
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which prevailed in this country could by any proper 
reasoning process be attributed to water - borne 
infection; and though no doubt water-borne infec¬ 
tion was still a potential source of danger, it bore 
only a small proportion to other possible sources of 
endemic and even epidemic prevalence. Medical men 
who have been connected with the public health ser¬ 
vice for many years remembered the days when the 
discussion was between the German view as advocated 
by Pettenkofer, and those who followed the 
teaching of the late Sir John Simon. In those 
days the belief was held that water-borne infection 
was, generally speaking, the way in which the 
preventible disease of typhoid was conveyed, but 
he thought it might safely be said that that was 
not the opinion at the present time. While 
saying that, he wished very strongly to empha¬ 
sise the fact that there were certain very tangible 
dangers amongst them at the present moment. There 
were many towns situated like Worthing and Basing¬ 
stoke, at which epidemics had occurred in the last 
few years, drawing their supplies of water from chalk 
right in the centre of inhabited districts; and while 
that state of things existed they could not afford to 
speak in any light way of the possibilities of water 
epidemics. Was it possible that the polluted water 
which was drawn from the Thames might give rise to 
epidemic disease } A very interesting paper had lately 
been given before the Epidemiological Section of the 
Royal Society of Medicine by Br. Richards, of Croy¬ 
don, and Dr. Brincker, in which they showed that 
under certain conditions, where there was in the 
chalk formation and certain other geological strata 
something analogous to swallow - holes existing 
underneath. These observations had proved that 
not only colouring matters, but harmless micro¬ 
organisms had passed a very great distance under¬ 
ground. He thought such investigations should 
engage the attention not only of Medical Officers 
of Health, but of all gentlemen who gave particular 
attention to the question of underground water 
supplies. 

Dr. Beaton said that the Water Boatd had 
recently had considerable difficulty in one of the 
Kent wells of water percolating through into the 
well; and it was a problem whether the water came 
through from the river or from the marshes round 
about. A very large increase of eosin was found in the 
water, and as they pumped lower the eosin increased. 
The use of ozone had been under the consideration 
of the officials of the Water Board, but he did not 
think it had been employed yet. By means of storage 
and filtration, a very great deal had been done to 
obtain an excellent supply of water, not only from 
the deep wells in Kent, which were practically sterile 
from b^teria, but also in the 78 pbr cent, of water 
obtained from (he Lea and the Thames. Sometimes 
th^ water in the Lea and Thames contained as many* 
as thousand bacilli to the cubic centimetre, 
which were reduced after storage and filtration to to 


or 12. It was a question whether it was wise to get 
rid of all the bacteria, because it was now thought 
that some bacilli were friends, and that the only 
jacilli which should be destroyed were the patho¬ 
genic bacilli, which were their enemies. The 
type of friendly bacillus had not yet been 
discovered, but experiments from the negative side had 
been carried on in the Board’s laboratory for nearly a 
year, and they hoped very soon to be able to tell the 
people of London that they had been enabled to find 
the bacillus of typhoid. In the examination of water, 
the cholera bacillus was looked for, which was a 
twin brother or sister to the typhoid bacillus, and 
pame from the same habitat, the sewage. He agreed 
with the last speaker that there was not so much 
danger from water - borne disease, although the 
epidemics at Maidstone and Lincoln showed very 
clearly that water was one of the chief factors in the 
spread of typhoid fever. Not very long ago one of 
the members of the Water Board was fishing in a tribu¬ 
tary of the Thames, and his supply of drink being ex¬ 
hausted, he took a drink of the stream running past, and 
as a consequence caught typhoid fever. The two bacilli 
most to be feared were typhoid and cholera. The 
Water Board, although it was a well despised body, 
was, considered in the light of other bodies, doing 
very excellent work, and its laboratory was as well 
equipped and managed as any laboratory in the world. 
One great question which had not been mentioned 
was whether water should be taken from the Thames 
and the Lea, when there were 1,250,000 people in the 
Thames Valley whose sewage went into the Thames, 
and 100,000 people whose sewage went into the Lea. 
A great risk was thereby run of the water being 
polluted. It had been suggested, as a solution of the 
question, that water should be obtained from Wales, 
and in all probability that would be done in the 
future, because the people of I.ondon would begin to 
realise that it would pay them to have an unpolluted 
water rather than run the risk of polluted water. 

On the motion of the Chairman, a hearty vote of 
thanks was accorded to Mr. Clayton Beadle for his 
admirable paper. 

Mr. Clayton Bbadlb, after thanking the audi¬ 
ence for the kind way in which the vote of thanks 
had been passed, in replying to the discussion, said, 
with reference to the question of contamination, that 
until there was adequate protection of the water sheds 
which fed the underground sources of supply, there 
would be a liability or possibility of contamination 
of some of the sources of supply of the under¬ 
ground water which were now used for the pur¬ 
pose of public supply* It was a very remark¬ 
able thing that water which issued from the 
chalk in different districts remained so constant 
in regard to the mineral constituents it contained. 
Hiat would lead one to suppose that the water 
travelled a very great distance before it issued out 
in the springs, and possibly it might go through such 
a distance of chalk that it prevented the likelihood Of 
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of a more ornamental kind is exhibited by Miss 
Kewill and Miss May Morris. 

Silversmiths Work *—There has been within 
paratively recent years a great revival in artistic 
silversmith^s work, but this has been, in the main, due 
to artists who, like Mr. Wilson, Mr. Nelson Dawson, 
and others, have turned silversmiths, and who either 
execute their work themselves, or get it carried out 
in their own workshops. In comparison, little has 
been done by artists working with or for trade hrtns. 
The casket just presented, along with the honorary 
freedom of the borough of Preston, to Mr. John 
Forshaw, is a striking instance of what can be accom¬ 
plished by an artist who will take the trouble to work 
with the trade. It has been designed and modelled 
by Miss F. H. Steele, who has had it carried out, 
under her careful supervision, by Messrs. Plante and 
Bannister. The box is oblong in shape, and has two 
figures (representing, in one case. Justice and Learn¬ 
ing, and, in the other, Shipping and Spinning—the in¬ 
dustries of Preston) on each of its sides. The figures 
are, as it were, backed by ornamental strapwork, 
and are connected by a band of small, ornamental 
ships in very low relief, while from the bosses at the 
two ends hang handles similar in shape to the orna¬ 
ment framing the figures. There is a broadish band 
of lettering silver on a background of beautifully 
variegated dull turquoise enamel, running round the 
top of the casket; and enamel is introduced again in 
the arms of the town of Preston, which decorate the 
middle of the front. The work is characterised by 
that rather severe dignity of design which we are 
accustomed to look for in Miss Steele’s work, and 
should rank as one of her most successful productions. 
The little figures are charming both in conception and 
execution, and the restraint and sense of proportion 
in the ornament, as a whole, are all that could be 
desired. That the refinement and general excel¬ 
lence of the workmanship are in part due to 
the cartful direction of the artist, there can be 
no doubt, but the success of the venture proves 
at least the possibility of getting a thoroughly good 
result when work designed by an accomplished and 
practical artist is carried out under her direct guidance 
by thoroughly competent trade workers. This point 
is still further proved by Miss Steele’s exhibit at the 
New Gallery. This, like many of the other exhibits, 
consists largely of work which has already been 
exhibited elsewhere, but this is the first time that 
the various works have been shown together, and 
they certainly form a very satisfactory little show. 
In a few cases, such as the tall, graceful trophy and 
the beautiful little figure group presented to the 
Duchess of Bedford, only casts or models are shown, 
but the triptych presented to Lord Derby by the 
town of Preston, produced by Messrs. Barkentin and 
Krall, and the yacht club cup, rose bowl, &c., lent 
by Messrs. Elkington, all go to prove that, if good 
work is often produced by the artist craftsman work¬ 
ing on his own account, a no less happy result can be 


attained by a practical artist who will take the trouble 
to see that his designs are adequately carried out by 
trade workmen. 


GENERAL NOTES. 

Cotton Growing in the West Indies. —It 
is pleasant to note the growth of the cotton industry 
in the West Indies. In a memorandum on the 
culture, improvement, and diseases of Sea Island 
cotton, just issued by the United States Department 
of Agriculture, there is the following, on the de¬ 
velopment of the West Indian Sea Island cotton 
industry:—** Sea Island cotton, produced in the 
West Indies, is equal to the average American 
product, and indeed competes with the Carolina 
Sea Island cotton rather than with the interior 
product. The West Indian industry is new, having 
been developed mainly since 1902, and is yet of 
small proportions. Only about 4,000 bales per 
annum are at present produced ; but the industry 
there may grow rapidly. It has already led the 
South Carolina planters to organise in refusing to 
sell seed. The Sea Island grower will therefore 
recognise that the prices of his crop depend on 
several factors, and that quality is more important 
than quantity. Organised efforts should be made to 
raise the standard of length and preparation, in order 
to avoid competition with cheaper eotton. Of the 
better grades a larger quantity can be sold than is 
now produced.” 

Invisible Exports.— In reviewing the Brazilian 
export trade, Mr. Consul Casement (Cd. 3727-35)* 
refers to one aspect of it which does not come within 
the field of published export trade statistics. It may 
be termed “invisil^ exports.” It offers an inter¬ 
esting study for those having financial interests in 
Brazil. Very large payments are made locally 
to foreign workers—natives of Italy, Spain, and 
Portugal—who come in many thousands to Santos 
and the interior of San Paulo to work the coffee 
plantations or engage in other highly-remunerative 
manual tasks connected with the cofiee trade. The 
vast majorities of these labourers return ultimately to 
their native countries, and take with them in their 
belongings large accumulations of gold coin. They 
also purchase very largely, during their stay in Brazil, 
bank drafts to cover remittances to their friends at 
home. No account is taken in Brazilian commercial 
statistics of these ‘ invisible exports.” That they 
constitute a steady export of the wealth of the 
country is certain; how great a drain it would be 
impossible to say. In 1904, ;^789,ooo in gold 
coin alone, exclusive of other specie, was imported 
by Brazil, and in 1905 this import had risen to 
2,852,000. The published export figures for 

these two years are only ;£‘8,90o in 1904, and 
;^io,73i in 1905. Thus against a . import of 
;^3,646 ,ooo of gold coin in these two years there is 
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a recognised export of less than ^ao,ooo, leaving a 
balance of 626,000 unaccounted for. That this 
balance was not in circulation in the country, is, says 
Mr. Consul Casement, clear. Gold is never seen in 
use, and only a wholly insignificant circulation of 
silver coin even exists. The great bulk of this money, 
certainly over ;£’3,ooo,cxx), left the country again in the 
pockets and bundles of returning European emigrants, 
and if to this large sum be added the very large re¬ 
mittances made by these people (purchased from the 
banks in Brazilian currency just as the gold coin is 
procured by the same medium), it will be seen that 
the ** invisible export” of Brazilian profits amounts 
to a consideralde annual sum. 


* MEETINGS OP THE SOCIETY. 

Ordinary Meetings. 

Wednesday evenings, at 8 o'clock :— 

May 13.—** The Underground Water Supplies of 
the Thames Basin.” By Clayton Beadle. Sir 
H.1CHARD Melvill Bkachcroft, Chairman oi 
the Metropolitan Water Board, will preside. 

May 20 .—** Industrial Entomology: or the 
Economic Importance of a Study of Insect Life.” 
By F. Martin Duncan. 


Indian Section. 

Thursday afternoons, at 4.30 o'clock :— 
May 21. —** The United Provinces of Agra and 
-Oudh.*» By Sir James Digges La Touche, 
IC.C.S.I., Member of the Council of India and late 
Lieutenant-Governor of the United Provinces. Sir 
William Lee-Warner, K.C.S.1,, will preside. 


MEETINGS FOR THE ENSUING WEEK. 

Monday, May ix... Surveyors, ja, Great George-street, S.W., 
S p.m. Mr. Cuthbert J. Lake, The Licensing 
Bill, jgoS/' 

Geographical, University of London, Burlington- 
gardens, W., 8J p.m. Mr. Noel E. Buxton, 
“ Geographical Conditions and Railway Construc¬ 
tion in the Balkan Peninsula.'* 

Medical, it, Chandos-street, W., 8J p.m. Annual 
Oration. 

Tvbsday, May ra... Asiatic, aa, Albemarle-strcet, W.,3 p.m. 
Annual Meeting. 

Royal Institution, Albemarle-street, W., 3 p.m. 
Professor F. T. Trouton, " Why Light is Believed 
to be a Vibration." 

Faraday Society, pa, Victoria-street, $.W., 8 p.m. 
I. Dr. F. Mollwo Perkin, "Industrial Uses of 
Ozone, particularly for the Purification o 
Water." a. Messrs. L. O'Dowd and F. 
Mol two Perkin. " Determination of Boiling Points 
of very small Quantities of Liquids.f' 3. Mr. V. H. 
Veley, " Apparatus for the Detdr^inaiioii of the 

Uielectric Constants of Non-conducting Liquids," 

Photographic, 66, Russeli-miuare, W.C., 8 p.m, 
Addresi by Mr. Furley Lewis, at Opening of 
One Mao ExMbition, 


Zoological, 3, Hanovar-square, W., 8^ p.m. 

Colonial, Whitehall Rooms, Whitehall-place, S.W., 
8 p.m. Mr. T. A. Coghlan, The Prospects add 
Possibilities of Irrigation in Australia." 
Horticultural, VinCeot-square, Westminster^ S.W., 
3 p.m. Mr. O. D. Mackenzie, " Gardening in the 
West Highlands." 

Pharmaceutical, 17, Bloomsbury-square, W.C., 8 
p.m. Annual Meeting. 

Junior Institute of Engineers, United Service In¬ 
stitution, Whitehall, S.W., 8 p.m. Mr. F. R. 
Durham, " The Design of A Sewer." 

Wednesday, May 13...KOYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 p.m> Mr. Clayton 
Beadle, " The Underground Water Supplies of the 
Thames Basin." 

Biblical Archaeology, 37, Great Russell-street, 
W.C.,4ip.m. 

South African Colonisation Society, Claridge's 
Hotel, Brook-street, W., 4I p.m. Annual Meeting. 
Japan Society, so, Banover-square, W., 8| p.m., 
Dr. W. L. Hildburgh, "Japan Household Magic." 
East India Association, Westminster Palace Hotel,* 
S.W.,4pm. Mr. C. E. D. Black, ‘ The Trade 
and Resources of Tibet." 

Thursday, Mav 14 ..Royal, Burlington-house, W., 4I p.m. 
Antiquaries, BurlingtonThouse, W., 8^ p.m. 

Iron and Steel Institute, 25. Great George-strect, 
S.W., xo| a.ro. Annual Meeting, i. Mr. A. 
Lamberton, " Improvements in Plate Rolling 
Mills." 2. Mr. James E. York, " The Ph3rsical 
Qualities of Steel in Relation to its Mechanical 
Treatihont." 3, Dr. T. E. Manton, "A Now 
Fatigue Test for Iron and Steel." 4. Professor B. 
Igewsky, "An Experimental Electric Furnace for 
the Smelting of Iron." 

Rdyal Institution, Albemarle-street, W, 3 p.m. 
Air. W. Bateson, "Mendelion Heredity." (Lec¬ 
ture 111.) 

Junior Art-Workers’ Guild, Clifford’s Inn, Fleet- 
street, E.C., 8p.m. Mr. H. J. L. Masse, " Pewter." 
Electrical Engineers (at the House of ihb Royal 
SociBTv OF Aris), Jobn-strtM$t, Adelphi, W.C., 

8 p.m. Dr. C. C. Garrard, " Switch Gear Control 
Apparatus and Relays for Alternating-Current 
Circuits." 

Mathematical, 2a, Albemarle-street, W., 5^ p.m. 
Friday, AIav 15...African Society, Criterion, Piccadilly, W., 
8} p.m. Address by Sir Percy Girouard. 

Royal Institution, Albemarle- street, W., g p.m. Dr. 
H. T. Bttlstrode, '* The Past and Future of Tuber¬ 
culosis." 

Iron and Steel Institute, 25, Great George-street. 
S.W., joi a.m. Annual Meeting continued, x. 
Mr. F. J. R. Carulla, " Cast Iron in the Construc¬ 
tion of Chemical Plant." a. Mr. E. F. Law," The 
Application of Colour Photography to Metallo¬ 
graphy." 3. Mr. C. von Schwartz, " The Utilis¬ 
ation of Blast-Furnace Slag for Portland Cement."* 
4. Mr. W. Roseahain," The Department of Metal¬ 
lurgical Chemistry in the National Physical La¬ 
boratory." 5. " Mr. J. W esley Lambert, " The 
Pyrometric Installation of the Ordoai\ice Factones, 
Woolwich." 

Art Workers'Guild, Clifford's Inn-hall, Fleet-street, 
E.C., 8 p.m. Paper on " Mantegna.’* 

Nor^-Bast Coast Institute of Engineers and Ship¬ 
builders, Newcattie-on-lyne, 7|p,m* Discussions 
on—I. prof. R. L. Weighton’s paper, "Piston 
Spead and Steam Engine Economy," a* Mr. E. 
Hall Graggs' paper, " Ihe Framing of Ship#^” 
Saturday, May x6... Royal Institution, Albemarle-ftimet, 
W. 3 p,m. Mr. L. Binyon, "Japanese Prlnli.^* 
(Lecture L) 
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NOTICES. 


CONVERSAZIONE. 

The Society’s Conversazione this year will 
take place at the Natural History Museum, 
Cromwell •road, S.W. (by permission of the 
Trustees of the British Museum), on Thursday 
evening, the 2nd July, from 9 to 12 p.m. 

The programme of arrangements will be 
announced in future numbers of the Journal, 


PROCEEDINGSOF THE SOCIETY. 

SHAW LECTURES ON INDUSTRIAL 
HYGIENE-IV. 

THE REMOVAL OF DUST AND FUMES 
IN FACTORIES. 

By J. S. Haldane, M.D., F.R.S. 

(Fellow of New College and Reader in Physiology, 
University of Oxford.) 

Delivered on February 28, 1908. 

Dust, fumes, vapours, and gases are pro¬ 
duced in a great variety of manufacturing 
processes, and as they are nearly aU more or 
less noxious, though in very varying degree, 
the problem of their prevention or efficient 
removal is one of much importance to a large 
part of our working population. My own 
attention has been specially directed to the 
subject in connection with the work of the lute 
Home Office Committee on Factory VentiJa- 
Uon, of which I was a member. This Com- 
nnftee has published two Reports (in 190a and 


1907), the first dealing with general ventila¬ 
tion, and the second with the removal of dust 
and fumes, and with high temperatures. 
Nearly all the illustrations used in this lecture 
are from the Appendix to the second Report, 
prepared by Mr. C. R. Pendock, H.M, In¬ 
spector of Factories, Secretary to the Com¬ 
mittee. 

Whether or not any variety of dust is known 
to cause dangerous effects when habitually 
inhaled, I think that every kind of dust pro¬ 
duced in manufacturing process ought, as far 
as practicable, to be prevented, or removed 
from the atmosphere in which the work-people 
are present. The reason for this is not only 
that dusty air is, at the best, unpleasant to 
breathe, but that when dust is present the 
clothes, skin, and hair become very dirty, 
untidy, and uncomfortable. This inevitably 
tends to lower the social status and self-respect 
of work-people, if, at any rate, they have to go 
back to their homes in the same untidy con¬ 
dition. Where dust and dirt cannot be avoided 
the provision of overalls, or of means of wash¬ 
ing and changing clothes on leaving work, is 
extremely desirable. 

In this respect we are, 1 fear, considerably 
behind some other nations. To take one 
instance only, in Germany and Belgium it is 
now the universal custom for coal miners on 
leaving work to strip and thoroughly clean 
themselves in shower-baths provided at the 
pit-head. They then put on their ordinary 
clothes, leaving their working clothes behind 
them, and never bringing dirt and mess into 
their homes or into public conveyances, &c. 
Such a thing as a black and dirty collier is not 
to be seen in Germany outside the collieries, 
and 1 think it would be very well for bur own 
colliers and their families if we could have the 
same arrangement in this country. I recently 
had occasion to visit a number of colliery 
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villages in Scotland. A considerable propor¬ 
tion of the men were living with their families 
in one-roomed houses, to which they returned 
every day in their working clothes, black, and 
covered witb coal-dust. ^ They doubtless did 
their best to wash, and their wives did their 
best to keep the houses clean; but the state 
of matters under such conditions, and Its in¬ 
fluences on the miners* families, can easily be 
imagined. In manufacturing processes where 
women are employed the desirability of pre¬ 
venting dust, or at least providing overalls, is 
for obvious reasons greater than where there 
are only men. 

Apart from the reasons which I have just 
referred to, it is often urgently necessary, on 
the score of health, to prevent the inhalation of 
dust. Certain kinds of dust, when constantly 
inhaled during work, produce in time most 
disastrous effects, and we may pretty confi¬ 
dently say of every kind of dust—that it is to 
some extent harmful. 

Of dusts which are definitely harmful, one 
very important class is that from the disinteg¬ 
ration of hard stone or other material. As 
instances of this we may take the dust from 
siliceous or other hard stone, which has to be 
disintegrated in the mining of gold, tin, lead, 
and other metals, and the dressing of hard 
stone, or the ground flint-dust used in pottery 
work, or the dust from dry grinding in the 
metal trades, or the steel dust produced in file¬ 
cutting and other work. 

To afford some idea of the danger to health 
resulting from the inhalation of such dust, I 
may refer to the case of miners in Cornwall, 
as I was recently engaged in an investigation 
on their health-conditions for the Home Office.* 
I ought, however, to mention that a very 
large proportion of the high death-rate among 
these miners was clearly traceable to dusty 
work in mines in the Transvaal and elsewhere. 
The most dangerous kind of mining work (or 
indeed of any form of regular work known to 
me) is working a machine rock-drill in hard 
and dry stone without a water jet or other 
means to prevent dust. On investigating the 
deaths of miners in Cornwall we found that of 
ihe men who had died, and been engaged 
in this work, 94 per cent, had died of lung 
disease, the average age at death being 37. 
The accompanying table shows the death- 
rates of miners living in Cornwall at different 
ages, compared with the death-rates of coal¬ 
miners and other classes :— 

. . . --- — ------ 

Re|»cnrt on Uie Health of Cornish Miners (Cd. 2091), 1904. 


Annual Deaths per 1,000 living at each age. 





Ages. 




15-ao 

20-25 

* 5-35 

35-45 

45-55 

55 - 6 s 

All miners (Cornwall): 
Luds diseases. 

0*7 

2*7 

17*3 

33*2 

3 *** 

42*6 

All other causes. 

1*0 

3 * 

3*6 

5*8 

xi-4 

* 7*9 

Coal miners (England): 







Lung diseases. 

0*9 

a*o 

t’l 

3*5 

7-8 

18-7 

All other causes. 

s *9 

3*6 

4 '* 

6*5 

xi*6 

* 5 ** 

Ironstone miners (BuglM): 







Lung diseases. 

r6 

»*5 

2‘X 

3*2 

6*5 

x3*o 

All other causes. 

1*8 

3*1 

38 

5*0 

10*6 

20*3 

All occupied males (Eng¬ 
land) : 







Lung diseases. 

o* 9 S 

2*7 

3*7 

5*9 

8*6 

13*0 

All other causes. 

1*6 

2*4 

3*6 

6*5 

X2 9 

207 


It will be seen at once that about middle 
life there is an extraordinary rise in the 
death-rate from lung disease among the 
Cornish miners, whereas coal-miners remain 
healthy. The coal-miners certainly breathe 
far more coal - dust and shale-dust than 
the Cornish miners breathe stone - dust; 
but the coal and shale - dust does little 
harm to the lungs, while the dust from hard 
stone is very deleterious. A similar rise in the 
death-rate from lung disease can be traced to 
a greater or less extent in many other oc¬ 
cupations where dust from hard material is 
breathed—for instance in pottery work, steel¬ 
working, stone-working, ganister mining, &c. 

Another dangerous kind of dust is that from 
poisonous material cf any kind. Of more or 
less poisonous dusts there are many varieties, 
but the most important kind is lead in any 
soluble form. If poisonous dust gets about 
a room it is not only liable to be inhaled, but 
may easily be absorbed with food. Lead and 
its compounds are used in many trades; for 
instance, in house and carriage painting, 
plumbing work, pottery work, file-cutting. In 
the manufacture of white lead itself great care 
is needed. 

lliere are many other kinds of dust, which 
produce less serious, but still sufficiently 
marked effects; for instance, the dust from 
flax, or jute, and other textile materials ; while 
in the case of some dusts, such as that from 
coal or cement making, it is hard to find any 
definite evidence of serious effects on health. 

Fumes and vapours from chemical processes 
are comnionly so unpleasant and irritant in 
their eftects that the necessity of their removal 
is eyident. Pig. i shows, In outline, a simple 
hood and exhaust for removing fumes. The 
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vapour of water, perhaps, needs special men¬ 
tion, as It is so commonly allowed to escape 
into rooms in the form of steam. A moderate 
addition of water vapour to the air of a room is 
often of no importance, provided that no mois¬ 
ture condenses in such a way as to cause 
damp. If, however, the temperature of a room 
is high, the addition of water vapour to the 
air may make it very oppressive. I have re¬ 
cently made many experiments on this point, 
and find that when the temperature and pro¬ 
portion of moisture are sufficient to raise the 
wet bulb thermometer above about 70°, con¬ 
siderable oppression begins to be felt in 
still air with ordinary indoor clothing, which 
soon becomes more or less wet from per¬ 
spiration. With the wet bulb above about 80®, 
a rise of body temperature may very easily 
occur; and at about 88® or 90° it becomes 


Fig. I. 



Hood and Exhaust-Pipe for removing 
Fume.n. 

impossible to prevent' rise of body tempera¬ 
ture, even when a person is stripped to 
the waist and doing no work. On account 
of the discomfort and perspiration produced 
with ordinary clothing when the wet bulb 
temperature is above 70*^, it is often desirable 
to limit the escape of steam in hot rooms. 
Even in the hottest summer weather the wet 
bulb temperature very seldom reaches 70^* in 
this country in the open air. In a warm atmo¬ 
sphere it is the wet bulb temperature, and not 
either the actual temperature of the air or the 

relative humidity** which is of importance 
to men. It would much add to the interest of 
meteorological observations if in warm weather 
and warm climates more details were given as 
to the wet bulb temperature and its maximum 
variations. 

Of poisonous gases the most important is 
carbonic oxide, w'hich, besides being a con¬ 
stituent of lighting and fuel gas, is present in 
smoke, the products of imperfect combustion 
of fuel or fuel-gas, dtc. Poisonous gases, if 


formed in manufacturing processes, ought, 
always to be carried off by proper flues or 
exhaust ducts, and should never be allowed to 
escape into the air of a room at all. 

I now come to the methods of preventing or 
removing dust, fumes, or vapours. 

Prevention of Dust Formation. 

In many cases the best way of dealing with 
dust is to prevent its formation altogether. 
This can be effected by substituting wet for 
dry processes, and fortunately much of the 
most dangerous dust can be dealt with in this 
way—in particular the dust from disintegration 
of hard stone or steel. Thus the use of a jet 
of water prevents dust formation in rock-drill 
and other work in tin and granite mining, 
special rules to this effect being now in force. 
It is to be hoped that in all cases where dust 
from disintegration of hard stone, fire-clay 
bricks, and similar material, is apt to be in¬ 
haled, wet methods will also be adopted where 
possible. The substitution of wet for dry 
grinding, and for dressing of grindstones* is 
another important step in the right direction, 
and I have little doubt that in many other 
dusty processes it would be practicable to use 
wet methods, though, unfortunately, wet pro¬ 
cesses are quite out of the question in very 
many cases. 

Prevention of Escape of Dust. 

When dust formation cannot be avoided, its 
escape can sometimes be prevented by entirely 
boxing - in the * dusty process. Where the 
dust is itself the product of the process, as in 
the grinding or breaking up of material, 
efficient boxing-in is an advantage to the 
process itself as well as to the persons em¬ 
ployed in it. Where the dust is in other ways 
of some value, the same consideration applies. 
An interesting example of a somewhat primi¬ 
tive boxing-in arrangement is the box (Fig. 2) 
used in “ flat-knocking,*’ or knocking the loose 
flint dust off chinaware when it comes from the 
kiln. The person holding the ware puts it 
through a small curtain into a box, and then 
knocks off the dust, which is collected at the 
bottom for future use. A gentle current of air 
through the box to an exhaust opening is an 
improvement. The closed machine recently 
introduced for carrying out the process of 

china scouring **—a dusty process, which in 
the past has doubtless caused hundreds of 

* See the paper by Mr. S. R. Bennet, Journal of iht 
Socie/y ofArls, August 30,1907 (vol. Iv., p. 974). 
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fatal cases of phthisis—is another good ex- Removal of Dust. 

aipple^of the application of boxing-in.* In most cases it is unfortunately not possible 

The use of dust-proof arrangements for fill- to either prevent the formation of dust or to box 

ing and conveying dusty materialt particularly in the dusty process completely, and the only 
where the dust is poisonous or otherwise method available is to draw away the dust by 


Fig. 2. 



0^^ mt n4ak m** mtA0m 

iBom A Jke ify'ByPtfemt** »0M 


dangerous, is a further advance in the same means of an air-current. There are certain 
direction. By means of simple mechanisms general principles applicable to the removal 
for this purpose much dust-inhalation and loss of dust in this way. 

of material may be prevented. In the first place the dust ought to be 

In processes where fumes or noxious vapours removed at, or as near as possible to, the 


Fig. 3. 



are emitted closed vessels ought also to be 
used wherever possible, and if a closed vessel, 
or a boxed-in machine, is also connected with 
an exhaust pipe the fumes or dust are pre¬ 


vented from escaping at times when the vessel 
ot mitchine has to be opened, 

^ 1 II M I . . . I . . . i<l*> ■ »1 . . . 

i* TMs is described and figured in fiie Shaw Lee- 


^ture Ne. Mr. William Baitdn, Who also describes an 

atrangeinf^ %%likh the dust pr^’^uced in the grinding of 
deled elAy boxed-ih (see aaAr p. 500). 


point of origin. The advantages of this are 
evident; for by this means the dust is pre¬ 
vented from getting into the general atmo¬ 
sphere of the room and being inhaled by those 
present, as w*ell as settling everywhere. A 
far smaller volume of air is also sufScient to 
remove the dust. This is important, not only 
from tpie point of view of expense; but because 
draul^ts and cold are also prevented* Whem 
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dust is permitted to get into the general atmo¬ 
sphere of a factory, enormous volumes of air 
are required to carry it away, which means 
that equal volumes have to come in from out- 


rollers, and (2), (3), and (4) the general arrange¬ 
ment of the exhaust openings and exhaust- 
pipe. On the right hand side of the figure is 
shown an older and much less efficient arrange- 


Fig. 4. 



Biaokah showing the Aeea within a Current exceeding two feet frr second was produced 

BY a Propeller Fan. 


side, so that warming or prevention of draughts 
may be quite impracticable. As a good ex¬ 
ample of the advantage of removing dust 
locally I may instance a device * for removing 

Fig. 5. 



Rag-Tearino Machine. 


the dust produced by rollers in a process pre¬ 
paratory to fiax-spinning. The dust produced 
at the rollers is sucked in by small ex¬ 
haust openings applied close to the rollers 
(Fig. 3). A quite small air-current applied in 


ment, where the dusty air is exhausted by 
means of a hood and large exhaust-pipe. 

A second general principle is that the air 
current from the source of dust to the exhaust 
opening should, as far as possible, envelope 
the source of dust, and be of sufficient velocity 
to carry the diik with it in spite of the ordinary 
slight draughts existing in the room, or pro¬ 
duced by the dusty machine. It is unfortunate 
that in whatever direction an exhaust opening 
may point, the air entering it is sucked in from 
all sides. Hence the linear velocity of the 
draught towards the opening diminishes very 
rapidly with increasing distance ; and at a 
distance of two or three feet an exhaust 
opening, unless very large, will fail to carry 
off dust efficiently, particularly from a machine 
which itself causes draughts. This is illus¬ 
trated by Fig. 4, which shows the area within 
which I found that a fan, running at a con¬ 
stant given velocity, produced a draught of 


Fig. b. 



this wily is frir more effective than 100 times as more than two feet per second, as^ measured 
great an air-current a few feet off would be. by an anemometer. [Illustrated experimentally 
The diagrams from left to right on Figure 3 also.] An air current from an inlet can be 
show (1) Where the dust is produced by the directed from it, owing to the momentum of 
joim<hrAv,ofnelfrit* the moving air, but not a current to an 
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■outlet. The source of dust has therefore to 
be enblosed, as far as possible, by l^ods qt 
other coverings, to serve as air-guii^fs. {See 
Fig. 3). When a dusty machine can be 
enclosed on all sides, except where the 
material enters or leaves it, a very satisfactory 
result can be obtained. {See Figs. 5, 6, and 7.) 


It must not be forgotten, finally, that when 
exhaust ventilation is used for removing dust, 
provision must be made for corresponding 
inlet ventilation to the room, the air being 
warmed, if necessary. It is not uncommon to 
see exhaust ventilation rendered partially in¬ 
operative by failure to provide proper inlets. 


Fig. 7. 



Horse-HAIR Carding Machine. 


Where such enclosure is not possible, the best 
that can be done is so to arrange the inlets 
and outlets of air to the loom that the dust 
is on the whole carried directly towards the 
outlets. Fig. 8 shows good and bad arrange¬ 
ments for this purpose. In numbers 3 and 4, 
the arrangement is such as to carry the dust 
towards the persons working in the room, 
while in numbers i and 2 better arrangements 
are shown. 

A further important principle is, that as all 
4ust tends to fall, it is often best to remove it 
la a downwards direction. .This applies parti- 
'cularly in cases where the ait«>current carrying 
the dust towards the exhaust opening is very 
isIdw*^ \ 


Arrangements of Ducts for 
Exhausting Air. 

The air-currents used for exhausting dust¬ 
laden air are nearly always produced by fans; 
but before rcfemng to the construction and 
peculiarities of different types of fans it will be 
convenient to consider the arrangement of the 
air-ducts leading to the fans, and the causes 
of resistance to the flow of air. 

In producing an air-current along a duct we 
are imparting motion, and therefore energy, 
to a large quantity of gas. The amount of 
energy thus imparted—in other words the work 
done upon the air—varies in proportion to the 
maW of air moved and the square of Ha 
velckdty. In the caise of an air-current in a 
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duct, however, the mass moved varies directly 
as the velocity. Hence the total work done 
will vary as the cube of the velocity of the air- 
current, measured at any one point in the duct. 
The work done on the air is also proportional 
to the mass of air moved multiplied by the 
pressure it is moved against, hence this 
pressure is proportional to the square of the 
velocity. Bearing these facts in mind we can 
readily understand the more important con¬ 
siderations relating to the proper arrangement 
of air-ducts. 

It is evident, in the first place, that the 
greater the sectional area of an air-duct is, the 


to deposits of dust. Any sharp bend converts 
into heat the energy of motion possessed by 
the moving air, and an equivalent quantity of 
energy of motion has again to be communi-* 
cated to the air beyond the bend. A sharp 
bend may thus double the resistance, and 
ought to be avoided if possible. A gradual 
bend causes much less extra resistance. 

A further factor in causing resistance is 
friction of the air along the sides of the duct- 
With the comparatively short and smooth 
ducts commonly used in factory ventilation, 
this factor is, however, small, and need scarcely 
be considered. 


Fig. 8 . 


(I.) 






Dust Drawn away from Workers. 


lower the velocity at which a current of a certain 
number of cubic feet per minute will pass, and 
consequently the less work (in proportion to 
the square of the velocity) will be needed to 
move it. There is, however, little advantage 
in increasing the cross-section of a duct to 
much more than the cross-section of the fan 
opening, as additional velocity would then 
have to be given to the air as it passed 
through the fan, with corresponding increase 
in resistance. Nor would it, as a rule, be an 
advantage to increase the size of the fan so as 
to permit of a low velocity through it, as in 
such a case the current is easily reversed by 
wind. The space occupied by the ducts and 
fan is also a material consideration. Any 
obstruction or narrowing in a duct will corre¬ 
spondingly increase the velocity, and therefore 
still more the resistance, so that all obstruc¬ 
tions should be avoided, including those due 


( 3 .) 



Dust drawn towards Workers. 


Roughly speaking, the cross-section of the 
duct or its combined branches should be about 
equal to that of the fan opening; and if a 
centrifugal fan, capable of overcoming con¬ 
siderable resistance, is used, the duct may be 
much smaller, and the air-velocity in it much 
higher, than if a propeller fan is used. As 
will be explained later, a propeller fan can 
only work against small resistance, while a. 
centrifugal fan is adapted for much greater 
resistances. On the other hand, the horse¬ 
power required for the centrifugal fan is 
greater, in correspondence with the greater 
velocity of the air-current and consequent 
greater resistance. 

An important4|natter is the arrangement of 
branch ducts leading into the main duct con¬ 
nected with a fan. In exhausting dust-laden 
air from several dusty machines or dusty work¬ 
places, a corresponding number of brancbL 
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ducts are required. If they are not properly 
arranged the amounts of air passing along 
the different branch ducts will differ consider¬ 
ably, $0 that at one place the exhaust current 
is too strong, and at another too weak. Un¬ 
necessary resistance may also be caused. So 
unsatisfactory was the existing information as 
to proper arrangement of branch ducts that 
the Home OfiSice Committee determined to 
make experiments on the subject, and they 
were carried out by our Secretary, Mr. Pen- 
dock, and myself. A fan was made to draw 


Fig. 9. 



ir- 


>1020 


•1610 





Results of Experiments on Distribution of 
Air by Branch Ducts. 


or blow air through an experimental main duct 
with a series of branches, of which the arrange¬ 
ment could be varied at will, the air-currents 
through each duct being measured with an 
anemometer^ Our object was to test the con¬ 
ditions which lead to equality or inequality of 
air-dow through branch ducts of equal size. 

The first and simplest arrangement tested 
was a series of branches joining the main duct 
at right angles, the joint cross-sections of the 
branch ducts being equal to the cross-section 
of the main duct, thus carryijpf out the general 
l^rtncild^ of avoiding any undu<| narrowing of 
«ir*way. Fig. 9 {%) shows the results 
wit| |l|if ^angement. It will be seen that 
c# through the branch ducts, 


as indicated by the figures, was unequal, about 
50 per cent, more air entering the nearest than 
the furthest of the four branches. If the 
branch ducts were made larger this inequality 
was increased, while it was diminished if they 
were made smaller. It might be supposed 
that the inequality was due to friction along 
the walls of the main duct, and that owing to 
increased resistance from this cause in the 
longer path from the furthest branch less air 
came this way. That this is not the explana¬ 
tion is clearly seen from the results when the 
air-current was reversed (b), so that the fan 
was blowing in, for the flow through the furthest 
duct was now nearly 50 per cent, greater than 
through the nearest one. The real explanation 
depends on the fact that, as already explained, 
there is resistance wherever motion in a new 
direction has to be communicated to air. As the 
branches are at right angles to the main duct 
each branch air-current, as it enters the main 
duct, requires to have motion in a new direction 
communicated to it, consequently the negative 
pressure in the main duct increases at each 
junction from the furthest to the nearest 
branch, and more air therefore flows in at 
the nearest branch. On the other hand, when 
the fan blows in air its velocity in the direction 
of the duct is checked at each junction, and 
consequently the pressure in the main duct 
rises from the near to the far end, and most 
air issues from the furthest branch. 

We can equalise the currents through the 
branches by blocking the ducts to varying 
amounts. This is, however, a complicated 
operation, and unduly increases the resistance, 
since the air has to pass the constrictions at 
an increased velocity. 

A plan often adopted is to taper the main 
duct, with the object of keeping the linear 
velocity of flow about the same all along it. 
With the fan exhausting, this merely makes 
the inequality of flow much greater, as seen in 
C, Fig. 9, since the velocity which has to be 
communicated to the air from each successive 
branch duct, is greater than with a duct of 
uniform cross-section. If, however, the fan is 
blowing in air (d), a tapering duct equalises 
the flow from branches at right angles, since 
the tapering duct prevents the checking of 
velocity in the main duct at each junction. 

Junctions at right angles are a disadvantage 
for another reason besides the fact that they 
make the flow through the branch ducts 
ungual, for a rectangular change of directlc^ 
in an air^ current seriously increases the 
resistance, and thus increases the woidt throes 
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on the fan. With a propeller fan particularly, 
the result may be very serious, as the fan is 
only capable of overcoming a limited resist¬ 
ance, and the total flow of air may conse¬ 
quently be greatly diminished. Our experi¬ 
ments were not designed to show this, as we 
were using a centrifugal fan adapted for high 
resistances. 

The loss of power at the junctions, and at 
the same time the tendency to inequality in 
flow through the branch ducts, may be avoided 
by the simple expedient of arranging the 
branch ducts so that they join at a slant, as 
shown in Fig. 9 E, from which it will be seen 
that when the branch duct joined the main 
duct at an angle of about 30®, the flow was 
practically equal through the branch ducts. 
Whether a uniform or tapering main exhaust 
duct is employed, this arrangement is the best 
one. With a tapering inlet main duct, how¬ 
ever, the flow through the branch ducts be¬ 
comes unequal. 

Fig. 10. 

'[>r 



Bad AiiRANGBiyiENT OF Ducts. 

To sum up, a main point to be attended to in 
the arrangement of duces for exhausting dusty 
air, or for blowing air in, is the avoidance of 
resistance due to sharp bends or constrictions, 
and the accompanying inequalities of flow in 
branch ducts. Fig. 10 shows a combination 
of perhaps the worst possible mistakes in the 
design of a system of ducts connected with a 
propeller fan. The constriction of the main 
duct at A reduces the flow of air to about a 
tenth; the two sharp bends at B and c, further 
reduce it to about a twentieth. A still further 
reduction is caused by the rectangular bends 
at D, £, and F, while, owing to the latter bends 
to the branch ducts being too wide in propor* 
tion, and to the tapered main duct, nearly all 
the little air that comes through is exhausted 
by the nearest duct and hardly any by the 
further one. 

Fans Employed in Rxmoval of Dust. 

The air-currents ,i|sed fot the removal of dust 
are neatly always. produced by fans. Two 


types of fan are employed—the propeller 

and ‘‘centrifugar* fan—and the one or the 
other is most advantageous according to cir¬ 
cumstances. Roughly speaking, the propeller 
fan is best adapted for moving large volumes 
of air against very small resistance, while the 
centrifugal fan is necessary when the resist¬ 
ance is at all considerable. 

In the propeller fan the blades are arranged 
similarly to those of the screw propeller of a 
steamship, the air being moved forward and 
at the same time given a rotatory motion by 
their revolutions (Fig. ii). The pressure 
against which the fan will propel air depends 
upon the linear velocity with which the blades 
are moving, and it is evident that this velocity 
is far greater at the tip of each blade than 


Fig. II. 



near the axis of the fan. Hence it follows that 
as resistance increases the central part of the 
fan ceases to deliver air and with further 
resistance allows air to pass backwards, so 
that the fan is simply delivering at the periphery 
of the blades the air which leaks back through 
it at the centre. For this reason a propeller 
fan can only overcome very small resistances, 
unless the central portion is blocked, or the 
fan is run at a dangerously fast rate. Pres¬ 
sures beyond one or two tenths of an inch of 
water are usually too much for an ordinary 
propeller fan to work against. On the other 
hand, propeller fans have great advantages in 
the very numerous cases where only very small 
resistances have to Ije overcome; and under 
these conditions they move much greater 
volumes of air with a given expenditure of 
horse-power, than a centrifugal fa.n of any 
ordinary type. The reason for this is, that a 
propeller fan itself offers practically no resist¬ 
ance to the flow of air. The air passes straight 
through it, without there being any change of 
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directioni and without its, velocity being in¬ 
creased by any constriction inside the fan. 
Tjiis is an enormous advantage where the 
resistance outside the fan is small; and con¬ 
sequently a propeller fan delivers far more air 
than a centrifugal fan with the same expendi¬ 
ture of energy, if the resistance is very small, 
although a large part of the energy imparted 
biy a propeller fan to the air is expended in 
Woducing a usdess rotatory motion. To give 
an instance showing the large quantity of 
air moved, and the small expenditure of 
power when the air* supply is unimpeded, 
'a propeller faq two feet in diameter will 
deliver air at the rate of 170,000 cubic feet of 
air per hour with, a linear velocity of 900 feet 

Fig. 12. 


case,, and the air .is by the revolution of jthe 
blades driven outwards in a tangential dit^c* 
tion into a space between their periphery and 
the case. As the outline of the case is, some¬ 
what like that of a snaU’s shell, this space 
gradually increases in cross-sectidn towards 
the air outlet, so that the air passing outwards 
between the blades can escape freely at all 
parts of their revolution, and travel round the 
case to the outlet. 

It is clear that the openings of the centri¬ 
fugal fan are at the best considerably smaller 
than that of a propeller fan. The air has also 
to change its direction abruptly in passing 
through the centrifugal fan. Hence the 
internal resistance of a centrifugal fan is much 
greater than that of a propeller fan of equal 

Fig. 13. 




SiRQCCo Centrifugal Fan. 

per minute, and an expenditure in power at 
the rate of only about a tenth of a horse-power, 
tor any given expenditure of power much 
more air is of course delivered with a low than 
a high rate df speed, but in practice it is 
usually necessary to run a propeller fan at a 
pretty high speed,’ otherwise the air-current 
may be very easily diminished, or even re¬ 
versed, by wind. The retarding influence of 
wind may of course be prevented by carrying 
the outlet up to the roof of the building, but 
this is ofteh inconvenient or impossible. 

On account of the serious Influence of wind, 
resistances in ducts, drc., on propeller fans, 
centrifugal fans are often preferable to pro¬ 
peller fans, particularly for thq removal of 
dust. They also permit of much narrower 
and less bulky ducts, and air-volocities which 
, Jirev^t choking of the ducts with dust. 

In the centrifugal fan (Figs. 12, 13) the 
jBdt inlei fs on one or both sides of the 
centre ol the fan, which is enclosed in a metal 


Sirocco Fan, showing Fan-blades and Case. 

diameter; and if the external resistance to 
the flow of air is very small, this internal 
resistance greatly diminishes the volume of 
air moved by the fan. If, on the other hand, 
the external resistance due to ducts, &c., is 
high, the internal resistance is of very little 
importance. In the centrifugal fan there is 
no tendency to leakage backwards at one part 
of the blades, as in the propeller fan. Hence 
the centrifugal fan will overcome resistances 
against which a propeller fan revolving at the 
same rate would be powerless. In short, the 
centrifugal fan works advantageously against 
moderate or high resistances, while the pro¬ 
peller fan is only suited for very slight 
resistances, against which it works more 
advantageously than a centrifugal fap. 

The internal resistance of a centri(^(gial fan 
varies considerably with its design. If the 
Mlet or outlet openings are small the Island 
re^stance will be high; and such a fan casindt 
be advantageously used with the mdd^ate 
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neisiMance^ commonly mfet with fn exhausting 
dust^lad^ air. In the Sirocco ** fan, shown 
ih Hg. 12, the openings are very large, so 
that th^ internal resistance is reduced to a 
minimum, and the fan can work advantage¬ 
ously against comparatively small pressures, 
though also capable of overcoming high pres¬ 
sures. 


flax over the hacklinjg pins, so as to comb 
it out. " The'dust is drawn away through the 
hood and exhaust opening. ' * 

For such work -as wool or rag sorting the 
matepal is placed on a grid, with an exhaust 
opening below, as shown in Fig. 15 ; the dust 
formed in the^process is then drawn away in a 
downwards direction. 


Fig. 14. 



Exhaust Arrangements at Working 
Places qr Dusty Machines. 

The general principles relating to arrange¬ 
ments for removing dust by exhaust ven^lation 
have already been considered, and it only 
repiains to. point out.bow these principles are 
applied in special cases. 

/1 may first refer It) tbe case of dusty work 
performed by hand at a table. A good in* 
stance of such work is the process of "towing*' 
or taking the rough off pottery ware. This 
process and successive steps in the develop¬ 
ment of an arrangement for safely removing 
the dust are illustrated in Figs. 1, 2, and 3 
of Mr. Burton’s lecture. It will be seen that 
the revolving disc on which the ware is placed 
during the process is covered in by a hood, 
open in front, and with a glass top. An 
exhaust openings at the back communicates 
with a main exhaust duct, and through this 
opening the dust-laden air is drawn away. 
The hood serves to guide the air-flow and also 
to prevent draughts from, carrying the dust 
about. 

Fig. 14 shows a somewhat similar arrange- 
men^fior dr^wing.off the dust causedr in.the 
process of •• hackling.!’ flaxby hand. In this 
prp^ss tjbe short fibreft imd other more or leSe 
uselesamatoials arp gijt rid of by dmwing the 


Fig. 16 is from a photograph of a successful 
arraogement for removing in an upwards 
direction the dust produced in a rag-cutting 
and sorting-room' of a paper mill. The ex¬ 
haust openings are placed just over the knives 
at w^ich the dust is chiefly produced, a very 
large airfcdrrent being employed. The air 
entering the room is warmed by steam coils. 


Fig. 15. 



Arrangement of Wool-sorting Table. 

An^er class of dusty work requiring special 
arran^ment is grinding or polishing on a 
wheel. As far as possible the wheel should be 
closely cased in with an adjustable hood, as 
shown in Fig. 17, the casing being connected 
with an exhaust pipe, causing a rapid current 
of air inwards past the exposed part of the 
wheel. The work sbbuld also be done at a 
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part of the wheel from which the duet- is The most difficult cases of all are 
naturally carried into the caae. By means of larg'e dusty machines, incapable nf bem^j! 
flaps or adjustable slides the arrangement can boxed in, and other dusty processes where the 
be Improved in various ways* source of dust cannot be boxed in, enclosed l!^ 



Rkmovimg Dust from Rag-Sorting Room. Metal Exhaust Ducts connected with 

Centrifugal Fan. 


The cases of dust from rollers, and from 
machines capable of being more or less com¬ 
pletely boxed in, have already l^en referred to 
in connection with Figures 3, 5, 6, and 7. 


a hood, or satisfactorily reached by the open¬ 
ings of exhaust ducts. In such cases a great 
deal can usually be done by so arranging the 
exhaust-openings, air-inlets, and positions of 


Fig, 17. 


OiorTtrsyhr 
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AR^SAieapifENT OF Hood and Exhaust on 
* Grinding WhsRl. 


Fig. x8 . 



SaCTioM Of Hackling Machine, shoimig ' 

Bust 4 
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the dusty machines that the dust is carried 
downwards and away from the persons who 
ate worlkitig. This has already been illustrated 


Fio. 19. 



Removing Dust feom fbSd of CAaniNO Ma* 
CHINE. Combination of blowing and Ex- 
HAUST Fans. 


in Fig. 8. Fig. 18 is a good example of the 
successful application of this principle to a 
large hackling machine. a room is 


ventilated by extracting air from it anyhow, 
and without reference to where the dusty 
machines are situated, the result is apt to be 
veiy unsatisfactory, although the ventilation 
current may be enormous. 

I have already referred to the very limited 
area over which an exhaust opening acts 
satisfactorily, and to the reasons for this fact. 
There is, however, a means of making exhaust- 
openings effective at considerable distances# 
namely, by blowing air towards them. [Illus^ 
trated experimentally.] If matters can be so 
arranged that the dust is given off into the path 
of the air blown towards the exhaust-opening, 
it is erident that this dust can be carried directly 
into the exhaust-opening, even though the 
latter may be at some distance away. We 
have found this principle actually applied in 
more than one case. Fig. 19 gives an example 
where a very small centrifugal fan is used to 


Fio. 20. 



lUafbVAL OF FaospHo&us Fumes in making Matches. 
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blow the dudfy aif 'tdwards att exhaust prof- 
^ller fan from the feeding tray of a eafding 
inadhine. Arfangetnents of'thia kind would 
6 eem to he applicable to- xvery many cases. 
Fig. 20 shows its suggested application to the' 
difficult case of ’work on ah Open Wheel, which 
needs to be used in polishing bulky objects, 
such as steel grates or bicyde frames. Fig. 2 i 
shows a very successful arrangement, designed' 
by Mr. Pendock, for the removal of phosphorus 
fiimes in match-making. A sheet of air k 
gently blown in at the front of the working 
bench, and so directed as to carry- all the 
fumes to the lowered exhaust-opening at the 
back. The worker is thus completely protected 
frdm thoth. 

I think there are very many cases Vrhich 
Could be dealt with by applying the same 
pdndple. Side draughts -must, however, be 
prevented if ihiey disturb the air-flow to the 
exhaust-opening. This 83^m implies the 
provision of at least two iama. On the other 
hand the air-current blown towards the exhaust 
opening need only be a small one, and may be 
derived from the general atmosphere of the 
room. A small blast of air carries with U 
towards the exhaust-opening a large additional 
quantity of air. 

Time prevents me from going further into 
detail with regard to plans and apparatus for 
dust removal, but I hope that I have at least 
been able to say sufficient to make clear the 
general principles applicable in the solution of 
this important but often difficult problem of 
industrial hygiene. 


TWfiNTY-SECONl) ORDINARY MEETING. 

Wednesday, May 20, 1908; P. Chalmers 
Mitchell, M.A., D.Sc., LL.D., F.R.S., 
Secretary of the Zoological Society, in the 
chair. 

The following candidate was proposed for 
election as a member of the Society 
Dixshit, Hon. Hari Sitaram, 1, Hummum-street, 
Bombay, India. 

The following candidates were balloted for 
and duly elected members of the'Society:— 

Li Chun, His Ezoellency Addutal, Ibe Admiralty, 
Tien Ping Kai-street, Canton, China. 

Ixyw, Charles Ernest, I.C.S., Central Provinces and 
Berar Exhibition, Nagpnr, C.P,, India. 
Scott-Atkinson, Richard, M.I.E.E., Jessdton, British 
* N^th Borneo. 

Simmons, Key. Hugh, Mascotte, George-street, 
MsImM, Qile^slaiid, Auatralia. 


*' The'pAper read was— 

INDUSTRlAt ENTOMOLOGY: THE 

ECONOMIC IMPORTANCE OF A 

STUDY OF INSECT LIFE. 

By F. Martin Duncan, F.R.P.S. 

At present the pbblic appears to have little 
or no ideA'^ot^tbe .very grave importance which 
the study of insect life has assumed as a 
factor in the health and prosperity of the 
nation. Few people, save the little band of 
scientific men employed in biological inves¬ 
tigation, realise, or are aware, that thousands 
of human beings, horses, cattle, and she^p 
perish annually from diseases transmitted by 
insects, yet such is the case; nor is this 
appalling mortality confined to our possessions! 
beyc^d ^e !seas, for the high rate of infant 
mortality from zymotic diseases amongst the 
working classes of our cities during the 
summer months of each year, is due very 
largely to the agency of certain insects. 

Formerly the economic study of insect life 
was confined to tHe investigation of those 
insects which were injurious to agriculture 
and horticulture, good and important work, 
inasmuch that unless held in check these agri¬ 
cultural insect pests would so quickly multiply 
that our food crops wo«ild be endangered. 
Recently, however, the study of insect life 
had become of greater and more far-reaching 
importance, intimately concerned with the 
health jind prosperity of the Empire. 

Only during the last five or six years has the 
biological significance of the relationship of 
insects as transmitting agents of disease to 
man and domestic animals, been realised and 
folly established. Foremost in this most im¬ 
portant discovery, stands the name of Major 
Ronald Ross, who discovered that the parasite 
of malaria passes part of its life in the 
mosquito. 

Some twenty years have passed since the 
discoveiy by I^veran, a French medical man, 
of the minute animal parasite in the red blood 
corpuscles of man which causes malaria. The 
sexual cycle of the malarial parasite in the 
blood was successfolly demonstrated by Golgi, 
and is the febrile cycle producing auto-infec- 
rion of the patient. Major Roi^ld Ross dfa- 
covered the further sexual cycle of the parastjl^e 
in the mosqmto, from which new infoctiofi in. a 
healthy subject is produced. Let us clearly 
understand the character of this terrible 
disease* It is due to the f^esence in the 
blood.Of innumerable minute ammal para* 
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%it^6; prodnce fevw Teaming «verjr 

oQe> two, oi^ three days, and termed/ accotdw 
ing t6 th^ir periods, quotidian, feftian, or 
'quartan''fever; Now, unless trended by cin¬ 
chona—quinine—the parasites remain in the 
hody for many years, and cause constant 
relapses of fever, anaemia, and enlargement 
of the spleen. In highly malarious districts, 
the children frequently become infected shortly 
alter birth, and remain infected until the age 
of puberty, by which time the survivors acquire 
a partial immunity, therefore the prevalence 
^malaria in the young children, and immunity, 
or partial immunity of the adult, points to the 
disease 'being long established. In less highly 
malarious districts the adults are not always 
immune. 

Exactly how infection was produced re¬ 
mained unknown until Major Ross’s great 
discovery of the sexual cycle of the parasite 
in the mosquito. These insects which trans¬ 
mit the parasite to man are a class of gnats, 
called anophelines, abounding in marshy 
localities and the neighbourhood of stagnant 
pools. The anophelines themselves become 
-infected^ by biting a person who has the 
malaria parasite in his blood, and then pass 
the parasites on to any healthy person they 
may subsequently feed upon. Notice, there¬ 
fore, that a district in which anophelines are 
present only becomes malarious when a person 
enters it who has the parasite in his blood; 
that a country cannot become malarious unless 
both factors be present. 

We have a most striking demonstration of 
these facts in the history of the Island of 
Mauritius, which prior to 1866 might welt have 
been called an earthly paradise. Prior to that 
date it was a popular health resort for Anglo- 
Indians, many of whom were malaria patients. 
Then, in an unlucky hour, the anopheline 
mosquito was introduced, and now malaria is 
endemic in the island. 

Sir Patrick Manson, in his ** Lectures on 
Tropical Diseases,” gives the following vivid 
account of the way in which malaria may 
attack a village community” Imagine some 
district in which anopheline mosquitos abound, 
but which is luckily free from malaria. A 
stranger with parasites in his blood comes to 
the village and is bitten by the local mosquitos, 
which thus become infected and infective. The 
disease spreads rapidly and is at first severe. 
After some years the survivors become immune, 
or partially so. But the children become in¬ 
fected soon after birth, and continue to be 
diseased for some years, gradually becoming 


immune. 'This is the condlrion of every village 
in every Highly malarious district i the adults 
are itninune, the children are nearly all of 
them full of malaria parasites.” 

There is a singular similarity of effect 
between malaria' and influenza, an effect in 
which they differ from the majority of diseases, 
inasmuch as neither strengthen a nation by 
weeding out the unfit, but produce a general- 
lowering of vitality without a very heavy death- 
rate. ‘ The effect of malaria on its victims is to 
unfit them for labour, and to diminish generally 
their producing powers, whilst if left to itself 
an area so attacked tends towards moral and 
physical degradation. 

The effect of endemic malaria upon the 
character of a race is demonstrated most 
forcibly in the Far East, when one comes to 
compare the extraordinary advance of Japan, 
which is almost absolutely immune from 
malaria, wkh her gigantic but unprogressive 
•neighbour, China, where malaria of a most 
acute type is hlways present. 

When 1 was in South America, four years 
ago, I Was much impressed with the extra¬ 
ordinary difference as regards social and com- 
merctal life,' existing in those malarious and 
non-nmlarioos districts, which I was able to 
visit. Perhaps one of the most impressive 
sights, is that of the burnt-out hulks that one 
sees on approaching the port of Santos. They 
are all that remain of vessels whose entire 
crews perished of malaria and yellow fever. 
The Santos of to-day, however, is a much 
healthier place. Unfortunately, very shortly 
after my arrival in South America, I con¬ 
tracted: a severe attack of fever, and was com- 
X>elled to return home. 

Looking at the effects of malaria nearer 
home, one becomes impressed with what an 
important part this insidious disease has 
played in the downfall of the ancient people 
of Rome and Greece. It is impossible here to 
do more than briefly touch upon the historical 
aspect of the disease. It has, however, re¬ 
cently been most admirably and thoroughly ex¬ 
pounded in an intensely interesting little book, 
entitled “Malaria : A Neglected Factor in the 
History of Greece and Rome,” by W. H. S. 
Jones, M.A. 

Prior to 400 H.c. Gfeece was at the height 
of her fame and glory—socially, artistically, 
and philosophically—and prior to that date we 
find no very clear statement of ttie presence of 
malaria to a serious extent. But frorn 40a B.c. 
onwards a change gradually came over the 
Greek character. Patriotism, pride of citizen- 
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ship, religion, simple living, gave place to 
c£Gemin/Lncy, sentimentalism, pessimism, im¬ 
morality ; while the writings clearly show that 
malaria had become endemic. That the 
anopheline mosquito existed in Greece in very 
remote prehistoric times, is highly probable, 
but it does not follow that malaria existed at 
the same time, particularly if ancient Greece 
was peopled by a race coming from northern 
.non*malariou$ latitudes. There seems much 
more reason to suppose that the malitria para¬ 
site was not introduced until after the Greeks 
had opened up intercourse with Egypt; for 
malaria is essentially an African disease. 
Probably the infection was brought from 
Egypt by slaves and merchants, while many 
of those Athenians who took part in the disasr 
trous expedition to Egypt in 456 b.c. must 
have contracted the disease, and returned 
with the parasite in their blood. The glory 
that was Greece has long departed; to-day 
out of her population of some 2,500,000^ 
close upon 1,000,000 people are infected with 
malaria. 

, In the struggle for racial supremacy a 
nation of whon^ a considerable proportion 
have passed through an unhealthy, weakly 
childhood, must be at a serious disadvantage 
as compared with a healthy, vigorous nation, 
and as we have seen, when malaria has be*- 
come endemic, the children are infected with 
the parasite. 

X have mentioned the singular similarity of 
effect in lowering the vitality between malaria 
and influenza. It is a similarity that sets one 
thinking. Is this insidious disease sapping 
our energies, as malaria of old sapped the 
life blood of Greece and Rome? What are 
the effects of influenza ? ** An intense feeling 
of inertia. Every action, physical and mental 
requires an effort of the will to initiate and 
maintain it that is almost painfuL Immo- 
bilily of mind and body alone seem possible, 
and yet even rest has to be endured, for it 
brings no freedom from the sense of pros¬ 
tration. So strange and unfamiliar is the 
state that it seems at ffrst that it would only 
be transient, and must be gone to-morrow: 
but the, mistake is realised when day after 
day, week after week passes without relief. 
In perhaps the majority of oases it is only 
after some iponths that the natural ficeeiom of 
nntraihnselled effort is regained*” Thus Sir 
Gowers describes the pjist-iofluenzal 
Environment plays an'importaiH part 
in the effe^ts^of a disease, au4 our modem life 
with its eibilement, deadly trade competition, 


and intellectual strain, undoubtedly increases 
the destructive powers of influenza. 

But to return to the questioii of malaria, we 
have seen how serious is its effect, and it is 
our duty to do all in our power to stamp it out. 
The extermination of malaria is a task that 
opncems us as a nation very closely, for ip 
many of the British possessions, notably India 
and certain parts of Africa, malaria is an ever¬ 
present enemy. 

In fighting this deadly disease, it is all 
important that we should have a thorough 
knowledge of the transmitting agent between 
man and man. Thanks to the splendid worlf 
of Major Ronald Ross, our knowledge is 
very complete. The transmitting agent is 
the spot-winged mosquito anopheles, belong¬ 
ing to the order of Dij^terat or true flies. 
Insects which possess a* single pair of mem¬ 
branous wings, a suctorial mouth, and undergo* 
complete metamorphosis—egg, larva, nymph, 
perfect adult insect. 

The female anopheline deposits her eggs, 
from 50 to 150 in number, upon the surface of 
standing pools of water. The eggs are laid 
singly without any cement substance, and 
therefore do not appear as raft-like masses, as 
is the case with the eggs of culex, the common 
gnat, but float singly, or touching one another 
so as to form parallel groups or star-shaped 
patterns on the surface of the water. When 
first deposited the eggs are white, but they 
rapidly darken and become more or less black 
in colour. They are small in size, from about 
07 to 1*0 mm. in length, boat-shaped, and 
stouter at one end than the other. It is from 
the stout end, containing the head of the 
embryo, that the larva escapes. The period 
between the laying of the egg and the escape 
of the larva depends greatly on temperature 
and also on the species, varying from about 
30 hours to three or four days. 

The anopheline larva in general appearance 
somewhat resembles the larva of the common 
gnat, but is very easily distinguished from any 
otl^r mosquito larva. When undisturbed the 
anopheline larva lies fiat along the top of the 
water, and the curious palmate hairs on the 
body segments peculiar to anopbelines, may 
be. seen to indent the surface film of the water. 
Another distinguishing characteristic is that 
ans^hetine larvae have no syphon like the 
larvae of culex, the siigmatic opening b^ing i^ 
the eighth segment of,the body, in the fbtm, of 
a large quadrilateral space, with comb^Uke 
chithl^* processes on eitbpr side.; , The uiuth 
segment is cylindrical In shape an 4 besf^ 
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large transparent papilla well fulmished with 
air-tubes and long curved hairs. While one 
series of these hairs projects downwards, so as 
to resemble a rudder, the other projects pos¬ 
teriorly. 

Full-grown Anopheline larvie possess com¬ 
paratively small heads in comparison to the 
length of the body, whilst most Culex larvas 
have big heads and very prominent, large an¬ 
tennae. The antennae of anopheline larvae are un¬ 
jointed and rod-shaped, each terminating in two 
leaf-shaped bodies. If alarmed, the anopheline 
larvae will either dart down into the water, or 
pass along the surface film by a series of 
wriggling jerks; this latter movement is 
very characteristic. The nymph or active 
pupa is a quaint-looking little creature ; the 
head, thorax, legs and wings of the future per¬ 
fect insect being enclosed in a curious helmet¬ 
shaped case. The nymphs of the diiferent 
mosquitos are much more alike than the larvae, 
the syphon tubes which stick out of the back of 
the thorax being the most distinguishing 
feature in the identification of the genera. The 
anopheline nymphs are more elongated, and 
lie less vertically in the water, than those of the 
culex. 

From the nymphs, in due course, emerge 
the perfect winged insects. The sexes are 
easily distinguished, as the antennae of the 
male are handsome plume-like organs, and 
the palps are long and hairy, giving the whole 
head a conspicuous appearance. The antennae 
of the female have very short hairs, and are in¬ 
conspicuous. While the male is absolutely a 
vegetarian, only using its proboscis to suck up 
vegetable juices, the female is a most blood¬ 
thirsty creature, piercing the skin with her 
stylets, and sucking up the blood until gorged 
to repletion. It is the female anopheline that 
is the transmitting agent of malaria from man 
to man, and the sexual generation of the mala¬ 
rial parasite is passed within her body; the 
resulting needle-shaped spores accumulating 
in the salivary glands of the anopheline 
mosquito, and passing out through the insect’s 
mouth when it stabs a fresh victim. 

We have seen that the early stages of the 
mosquito are f>at 3 sed in pools, cisterns, tanks, 
disused wells, shallow ponds, and similar 
collections of more or less stagnant water.^ 
It is during these early stages that Uie insects 
may most readily be destroyed. Unfortunately 
so prolific are the mosquitos that their natural 
foes are only of comparatively small help in 
checking theii^ increase. Their chief foes are 
small^ fish and the larvm of tht Dragon fiy. 


Dytiscus water beetle, Corzseta, Nepa, and 
other aquatic larvae. It is curious to note also 
that pools covered with duckweed [Lemna)^ 
are frequently if not always free from anophe¬ 
line larvae. The exact reason for this does not 
seem to be quite clearly understood, although 
it is stated that the action of the duckweed is a 
mechanical one. The method employed for 
exterminating, or at any rate for decreasing* 
the number of mosquitos, is to pour a small 
quantity of oil upon the surface of all pools and 
collections of standing water, so as to form an 
even, unbroken film over the whole surface. 
This has the effect of killing all the mosquito 
larvae and nymphs that are in the pool, for 
when they rise to the surface to take in air the 
oil enters the air tubes of the insects so that 
they are unable to breathe. 

Although so much has been found out about 
the habits and life history of the mosquito, 
there still remains a great deal of very valuable 
and important work to be done. There is a 
great need for more extended observation and 
knowledge as to which are the species of 
anophelines capable of serving as hosts in the 
Mosquito-man cycle of the malarial parasite. 
It is not every anopheline that can carry 
malaria, and, therefore, it is most important 
to determine accurately those species, which 
act as the transmitting agents of malaria; 
in only a very few cases has it been deter¬ 
mined which species actually transmit the 
disease. 

We will now pass to the consideration of 
another, and, from its fatal character, far more 
appalling -disease than malaria, which is also 
transmitted to man through the agency of 
certain insects — the terrible disease called 
sleeping sickness. The disease has existed 
amongst the natives of the West African coast 
from the remote past, and seems to occur, 
though rarely as a very serious scourge, 
throughout tropical West Africa. Early nine¬ 
teenth century writers have described the 
disease as occurring in the plantations 
amongst the slaves in Brazil and the West 
Indies. The first printed record of the disease 
appears to have been written by Winterbottom 
in 1803. Writing of Sierra Leone, he states 
that “ the Africans are very subject to a 
species of lethargy which they are much afraid 
of, as it proves fatal in every instance.” The 
principal symptoms of this dread disease have 
given it the common name of ** sleeping sick¬ 
ness.” The unfortunate victim at first* “be¬ 
comes dull and apathetic, with a certain 
amount of fever. *^Difiiculty in speech and 
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locomot^ion, .producing unnteady gait, tongue 
tremors, and tremor of the outstretched hand 
mark the next stage; the patient is oppressed 
by constant drowsiness, there is fever of an 
irregular remittent character, with accelera¬ 
tion of the pulse and rate of breathing, and the 
sufferer is only roused with the greatest diffi¬ 
culty to take nourishment. Finally complete 
somnolence sets in and no food is taken, while 
the body becomes emaciated and disfigured 
by skin lesions, patches of erythema on the 
thorax, &c., and the unhappy victim dies in a 
state of coma. 

This terrible disease, originally peculiar to 
tropical West Africa, has crept up the newly- 
opened trade routes of the Congo basin and 
spread through Uganda into British East 
Africa. In the west of Uganda since the 
disease was first noticed, in 1901, more 
than 200,000 people have died of it. Out 
of 300,000 living on the shores and islands 
of the great lake Victoria Nyanza less 
than 100,000 remain, the rest have perished 
within the last five or six years firom sleeping 
sickness. In every case the disease has been 
transmitted from one victim to another by 
certain species of true flies. The cause of the 
disease is the presence in the blood of cer¬ 
tain microscopic, motile, flagellate parasites 
called trypanosomes. These parasites are 
not confined to man, but are the cause of 
disease in horses, donkeys, mules, camels, 
monkeys, and other animals, and are known 
to be present in the blood of birds, reptiles, 
and fishes. 

The name of the fly that is the principal 
transmitting agent of the trypanosomes of 
sleeping sickness is the Glossina pa/pa/ts, 
a tsetse fly, and it is almost certain that other 
species of biting flies, though these have not 
yet been accurately deternfiined, are also con¬ 
cerned in the spread of the disease. 

The transmission of the disease is direct, 
the fly passing straight from the sick to the 
healthy persons. In fact it has been proved 
by experiments on aninials that the fly cannot 
infect a second animal, as the adherent try¬ 
panosomes are cleared off in the skin of the 
first animal bitten, and a fly that lias bitten a 
diseased animal ceases to be infective on the 
next day, probably much sooner. In spite of 
this fact, the trypanosomes are said to undergo 
.certain changes in the mid-gut^f the fly, two 
kinds appearing twenty-foifr hours after the 
fiy^ haa fed upon an infected subject; one 
A lirge fimt* with a short, flee flagellum, 
a , large spherical nucleusr somewhat 


slow in motion, considered a female; and 
another, the male, which is slender, active, 
with a more or less compressed nucleus, and 
long free flagellum, a common form in blood 
fiiftfs. In fdrty-eight hours, trypanosomes of 
a different type, with short, free flagellum, 
the type that is most prevalent in the blood, 
appear. In ninety-six hours, all trace of the 
trypanosomes disappears from the tissues of 
the fly. Whether development of the parasite 
continues in the tissue of the fly in some diffe¬ 
rent form, causing the fly again to become in¬ 
fective, is at present unknown. It is a curious 
fact, however, that a certain percentage of 
tsetse flies that have never fed on human or 
other blood at all, contain slender and stout 
forms of trypanosomes in their gut. From the 
presence of these curious, motile parasites, in 
blood of persons suffering from sleeping sick¬ 
ness, the disease is now called human trypano¬ 
somiasis. The particular species causing this 
terrible disease, is T. gambiensts. 

Trypanosomes are also present in the blood 
of the lower animals, causing various serious 
diseases, from which the majority of the 
creatures attacked die. Thus the fatal disease, 
Ngana and its varieties, so widely spread 
throughout Africa, is caused by the Trypano* 
soma brucei. Horses, cattle, and many 
other animals are attacked by it. This disease 
is transmitted from an infected animal to a 
healthy one, by several blood-sucking flies, 
those already known being GL morsitans^ GL 
LoneipenmSt and probably by Gl, paipaiis, 
the transmitting agent of sleeping, sickness in 
man, and by GL pallidipes. Cattle and 
horses become infected after passing through 
a “fly belt,’* that is a tract of country where 
these blood-sucking flies breed and abound. 
The flies transmit the trypanosomes which 
exist in the wild game to the domestic animals. 
Trypanosomes have been found in the kudu, 
bushbuck, &c.; and although infected the 
wild game are apparently healthy. Cattle 
suffering from a chronic form of the disease 
also serve to give a constant supply of the 
parasite. Cattle trypanosomiasis in the Sudan 
produces a disease which runs a chronic course 
and may prove fatal. On the other hand, 
spontaneous rocoveiy may r^ult, particularly 
if the affected animal is removed from the 
infected area and is well fed. 

T. evansi is the cause of Surra and its 
varieties, a very widely distributed disease, 
attacking horses, mules, camels, and to a 
slightly less degree cattle, in India, Bormat 
lodo-China, Javat the Philippines, MaitfiUus^ 
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and North Africa. It is transmitted by various 
species of Tabanus dies. 

In South Africa a cattle disease called gall- 
sickness (gal-zickte), caused by T, Theileri, 
is transmitted by one of the curious creeping 
flies similar to our forest fly, called Hi^pohosca 
rufipes, 

T. lewtst is to be found in the blood of a 
certain percentage of rats all over the world, 
and is transmitted by means of a rat flea and 
possibly by the rat louse. 

A curious parasite showing regular snake- 
like undulations in the same plane, present in 
the blood and causing relapsing fever, in 
Europe and various parts of the world, is called 
a Spirochicta, and is chiefly transmitted by 
ticks. In the European forms of the fever, 
bugs or lice are the probable transmitting 
agents. 

Spirochceta duifoni is the cause of African 
tick fever, and is transmitted by the tick Orni* 
thodorus moubata, in the adult and nymphal 
stage. 

Diseases transmitted by ticks amongst the 
lower animals are, Texas or red water fever, 
Rhodesian fever, or African Coast sickness, 
Trans-Caucasian fever in cattle, heart-water 
in calves, sheep and goats, **yellows” the 
malignant jaundice in dogs, biliary fever in 
horses, and the fatal spirillosus of fowls in 
Brazil and the Argentine. Evidence is also 
accumulating to show that the rat tick and 
not the rat flea may be the real agent in the 
spreading of plague. 

Yellow fever, that terrible disease of tropical 
South and Central America, and certain parts 
of the West Indies, &c., is transmitted by a 
black and white mosquito called Stegomyia 
calopus. Curiously enough the cause of the 
disease is unknown. The disease is trans¬ 
mitted by a stegomyia mosquito twelve days 
after biting a patient during the first three 
days of the fever. The stegomyia breeds, par¬ 
ticularly in “domestic” collections of water 
in pots, pans, tubs, cisterns, troughs, boats, 
and the like, but not so freely in natural 
puddles. The American Government have 
done magnificent woHr in stamping out this 
disease in Cuba/ and to a great degree in 
Panama, rendering it possible for the Canal 
cutting to be carried out. 

And now I come to one of the most familiar 
of our native insects which undoubtedly is a 
deadly transmitting agent of disease, the 
common house fly {Musca domesHca). The 
part which this insect plays in the transmission 
of symotic diseases is due to the peculiar habit 


it has of feeding or alighting on human 
excreta, decomposing matter, &c. In his 
“ Report to the Liverpool Health Committee ” 
on the habits and life cycle of this insect, 
Professor Robert Newstead states that the 
chief breeding places of the house-fly are;— 

1. Stable middens containing fermenting 
horse manure or a mixture of this and cow 
dung. 

2. Middens containing fermenting spent 
hops. 

3. Ashpits containing fermenting vegetable 
matter. 

Covered ashpits and middens were as badly 
infested as those which were open. 

Temperature plays an important part in 
hastening the life cycle of the house fly. 
Eggs hatch in 8 to 12 hours at a temperature 
of 75® to 80®, in 12 to 24 hours at 60®. The 
niaggots mature most rapidly in fermenting 
materials in a temperature between 90*^ to 
98®. Though closely resembling the larvae or 
maggots of the “ bluebottle ” or “ blow” fly, 
the house fly maggots are much smaller, and 
moreover are essentially vegetable feeders; 
they thrive and mature most rapidly in fer¬ 
menting materials, under such conditions 
completing the larval stage in five to eight 
days. From the somewhat barrel-shaped 
pupa or chrysalis, climatic conditions being 
favourable, the flies emerge in from five to 
seven days, but the pupal stage may last for 
14 to 28 days; indeed it is quite possible that 
some of the autumn insects remain as dormant 
pupse throughout the winter. Under the most 
favourable conditions, the life cycle from egg 
to perfect insect is completed in about 10 to 
14 days. A single fly deposits about 120 to 
140 pure white eggs, and probably more than 
one batch is laid during the life of the insect. 
The great damage to public health caused by 
the presence in large numbers of the house 
fly is due to that insect’s inordinate love 
of humus and decomposing matter. These 
insects, to quote Dr. Veeder, may, in a 
few minutes, “load themselves with dejec¬ 
tions from a typhoid or dysenteric patient, 
not as yet sick enough to be in hospital or 
under observation, and carry the poison so 
taken up into the very midst of the food and 
water ready for use at the next meal.” (M. A. 
Veeder, M.B., in “Medical Record,” Vol. 
L. I. V. (1898), pp. 429-430- 

The common “blow” or “bluebottle” 
{Calliphera erythrocephald) is also probably 
an important factor in the spread of zymotio 
diseases, for, if anything, it feeds to a greater 
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extent upon unclean decomposing material 
than .fhe house fly, and as it is very fond of 
ripe fruit displayed outside greengrocers’ shops, 
such as plums, pears, cherries, grapes, dried 
and green figs, dates, drc., it is obvious that 
this fly has the power to transmit the germs of 
-disease to the fruit. It is, therefore, most im¬ 
portant that fruit purchased from stalls or 
barrows, where it is exposed to contamination, 
should be carefully washed and thoroughly 
■cooked before being used for food. The eggs 
•of this fly are deposited upon raw and cooked 
meats, the dead bodies of animals, birds, fish, 
*&c. 

The stable fly [Siomoxys calcitrans) is very 
immerous in some seasons, breeding in fer¬ 
menting horse manure and vegetable refuse. 
It is a blood-sucking fly, and in tropical 
•countries is one of the recognised carriers of 
trypanosomiasis. 

Homalomyia canicularis is frequently mis¬ 
taken for the house fly and frequents and 
breeds in similar situations. Cases of intestinal 
myiasis in man have been attributed to the 
larvae of homalomyia. 

Such is a brief outline of our present know¬ 
ledge of insects as transmitting agents of 
•disease; but brief as it is I trust that it has 
aufflced to demonstrate fully what vital im¬ 
portance to mankind the biological study of 
insect life has become, that the future health 
and therefore success of our Empire, in a 
very great measure, is absolutely associated 
with it. 

Finally, I would tender my very sincere 
thanks to Mr. Henry S. Wellcome, and the 
Director of the Wellcome Research Labora¬ 
tories at Khartoum; to Dr. Stephens, of the 
•Liverpool School of Tropical Medicine; Pro¬ 
fessor Newstead; Mr. W. F. Cooper, of the 
Cooper Research Laboratory, Watford; and 
Dr. Duncan Reid, of the Lister Institute, for 
many specimens from which £ have been 
enabled to make photographs, and for much 
valuable information most generously and 
courteously given. 

The works that should be in the hands of 
all who are interested in this important branch 
of biology, are Sir E. Ray Lankesler’s King- 
dom of Man,” in which a very able and clear 
account of the sleeping sickness, and the dis¬ 
covery of the parasite producing it, is given. 
** Malaria: A Neglected Factorjn the History 
iOf%eede and Rome,” by W. 'H, S, Jones; 
and > t|ie Practical Study of Malaria and 
Blood '^aisasltes,” by Drs. Stephens and 
^^On^ph^s. • 


DISCUSSION. 

Mrs. Sinclair Stobart said she understood the 
author to say that malaria could only be caused after 
a gnat or mosquito had bitten its victim, and not 
even then unless a parasite were present* She would 
like to ask if the author could inform her where the 
first parasite came from, and what caused it ? 

Mr. R. Inwards sjiid it was within his rpcollec- 
tioD that at a meeting of the Royal Microscopical 
Society, something like twenty years ago, a paper 
was read in which it was stated that the house fly 
was, no doubt, an^agent in the transmission of febrile 
diseases. That paper, however, had been received 
with apathy and derision, and he did not think had 
even found its way into the pdflted Transactions of 
that Society. Inasmuch as Mr. Martin Duncan’s 
father was President of the Royal Microscopical 
Society at the time, perhaps he might remember 
the name of the author of that paper, for he 
thought that that gentleman, whoever he was, ought 
to have some little credit accorded to him for 
having foreseen then that things were quite possible 
that were now known to be true. Another point 
which was interesting from a literary point of view 
was the reference which was made in Defoe’s 
“ History of the Plague of London.” In that 
work Defoe bad stated that if a patient having 
plague breathed upon a glass and the glass 
were looked at through a microscope—^and micro¬ 
scopes at that time were very crude and ineffec¬ 
tive instruments — forms of serpents and dragons 
and other monsters might be detected upon it. 
That, he thought, was an extraordinary instance of 
a sort of scientific foresight on the part of Defoe, 
which, though no doubt it came out of his own bead, 
was very interesting, inasoauch as some of the parasites 
that had been thrown on the screen by Mr. Martin 
Duncan were very much of the form of dragons, serpents 
and other monsters. He was glad to hear that the 
Government were now going to take up the matter 
seriously and scientifically, for that good results 
would accrue were shown by the fact that, in Malta, 
what was koown as Malta fever had been entirely 
stamped out, principally, he believed, at the expense 
of the Royal Society—a society that well deserved 
its name, for it had done great service to humanity 
withdht any flourish of trumpets, and without re¬ 
ceiving any very large amount of praise. 

Dr. Duncan Rxxd remarked that the diaeases 
whMt the author had touched upon, at greatest 
length, had been mahiria and siee|^g sfokneis. 
Hejhfkd contrasted the condiUon of things in Ja|Ma, 
with thole in China, and had given the impimloii 
that China ^ iu a.ienihle state so fiur ai 
malaria yma v conceined. Chiua, ho#iv|r, ‘mx 
a large place* and diough midlgfiiiil fonua 
of aaalaiial fover were eerteialy vatyiiNeval^ hi the 
soutli^ la the north a better atata of ihhiti 
obtalhiii^M^ waaBia eifahi 

i 
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fts be well bnew, having lived there many years,—^in 
fact be could safely assert that no malignant form of 
malarial fever was prevalent there. Insurance com¬ 
panies were now getting rather better ideas on the 
subject, but formeiiy China was considered as a place 
where at was necessary considerably to increase the 
premiums of an assured resident. If the insurance 
companies had the idea that North China was in 
such a terrible condition as regards malaria, 
they would undoubtedly still go on charging 
extra premiums. With regard to the question 
of sleeping sickness, the author had referred to 
the transmission of the disease by the Glossina 
palpalis and other flies. In a lecture recently given 
by Colonel Bruce, that gentleman had given a very 
interesting account of how he had discovered that 
the Glossina palpalis^ and that alone, was the cause of 
the transmission of sleeping sickness to men. It was 
Colonel Bruce’s idea that it was conveyed by a form 
of tsetse Hy, for be had already discovered that the 
Glossina morsitans was the cause of tsetse fly disease 
in cattle and horses in South Africa, and he was also 
of opinion that it was a form of tsetse fly which was 
the cause of sleeping sickness, although he was not 
quite sure of it. Colonel Bruce had had collections 
of all the biting flies sent from different districts in 
Uganda, and had lists made of all the places where 
sleeping sickness was found; he then compared the 
list with the collections of the biting flies, with the 
result that he discovered that in every place where 
sleeping sickness was prevalent there also the Glossina 
palpalis was found. Colonel Bruce bad, therefore, 
come to the conclusion that the Glossina palpalis was 
the cause of the disease. 

The Chairman (Dr. Chalmers Mitchell), in bringing 
the discussion to a close, obserAed that the paper was 
so clear and so full of interest that very little remained 
to be said on the subject. There was one point, how> 
ever, which he should like to mention. For a good 
many years the extremely interesting relation which 
insects had to flowers had been known, as were also 
the various processes by which they performed the 
beneficent task of adding to the beauty of the world 
by fertilising flowers; but the knowledge that many 
species of insects in addition to playing that bene¬ 
ficent part in many different ways were^ active male¬ 
volent agents in the spread of disease was much 
more recent than was generally recognised. The 
importance of diseases, such as malaria, sleeping 
sickness, yellow fever, and so forth, had brought 
home to us, much mbre clearly than most new 
scientific facts were originally brought home to us, 
tie part played by fltes. When it first began to be 
suspected that flies played the part of active agents 
in the transmission of disease, it was found that 
notwithstanding the vast amount ofaoological work 
which had bate done biflhre> and was always going 
on throughout the %orld, the gaps in our know¬ 
ledge of the history of those flies were still 
vei^ gieat; |md many observers tried working at 


special problems in connection with particular diseasea 
were baffled, and for the time put off, and their 
energies dissipated, because, instead of being able to 
confine themselves to the precise problem of the 
disease, they had to set to work to find out the whole 
of the life history not only of the one particular fly, 
but of many different kinds. That led him to the 
point referred to by the author, viz., the formation of 
the new Bureau which had just been established by 
the Government. He did not, however, think that 
the anthor had quite done justice to earlier eflbrts 
on the part of the Government; for, although 
the Royal Society had done enormous work in 
this connection, it had been in active co-opera¬ 
tion all through with the Colonial Office, and 
with other Government Departments. It was im¬ 
portant to remember that, although that Buicau 
might, and no doubt would, be an extremely effi¬ 
cient instmment in investigating this particular 
disease, it was not merely necessary to have 
bureaux and agencies to work on special problems 
of the kind, but it was a vital and necessary thing 
that there should be continuous study of nil kinds of 
living things in the fullest and most elaHjrate way 
possible. Twenty years ago none would have 
had the faintest idea that the study of the life 
history of flies, and still less the life history of 
ticks and fleas and various other unpleasant ex¬ 
ternal parasites, could be any more than a rather 
distasteful piece of scientific curiosity. But suddenly 
the need had come upon us and we were not ready for 
it. He only desired to take the opportunity of ex¬ 
pressing his own conviction that it was necessary that 
every department of zoology should he pushed for¬ 
ward and maintained in every possible way, not merely 
because of its scientific curiosity, or merely as a part 
of the great study of life, but because it was never 
known in what obscure corner of zoology some 
tremendous problem of great practical importance 
might suddenly arise. It was only by the widest and 
most general study of the subject that we could be 
prepared for future emergiencies. In proposing a 
vote of thanks to the author of the paper, the 
Chairman said that Mr. Martin Duncan was the son 
of a distinguished man of science, that he was devot¬ 
ing himself to the study of living animals and plants, 
and that the improvements he had made in the appli¬ 
cation of photography to biology promised to bring 
it about that photography would become not merely 
a valuable aid to the exp{>sttion of science but a new 
weapon in the pursuit of biological knowledge, 

Mr. Martin Duncan, in reply, said that Mrs. 
SiQc||Ui;^tohfirt*s .question of the infection of malaria 
was a most difficult one to answer. As he bad 
pointed out, people suffering from malaria had gone 
to Mauritius and bad lived there comfortably and 
hniqpy for many )ears, but the disease had never 
spread tUl the introduction of the mosquito to which 
Im had referred in his paper. In malaria in man there 
was what was called auto-infection, in other words 
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tbe cycle continued in bi« blood, cimiing Wm to be 
unweU for a long period; but to coqattpiete the whole 
life cycle tbe germ had to pass from> tbe man to the 
mosquito, and from the mosquito, again, to the man. 
But bow tbe man first got malaria into his blood he 
could not say. With regard to the early Note 
on the fiy that Mr. Inwards bad lefeired to, 
it was certainly of great mterest,^ and be would make 
a point of looking it up in tbe proceedings of tbe 
Microscopical Society. He certainly ought to have 
remembered bis father speaking of it bad it occurred 
during bis period of presidency. With regard to 
Dr. Reid’s remark concerning malaria in China, it 
was certainly worse in tbe soutbeni portiou of that 
country; and, perhaps, in drawing comparisons 
between China and Japan he ought to have referred 
more particularly to South China. As far as the trans- 
missbn of sleeping sickness was concerned, he 
believed he had stated, or at any rate he intended to 
state, that the disease w^s transmitted by the Glossina 
palpaUs, and possibly by other flies, though at present 
it was uncertain. 

The vote of thanks having been passed unani¬ 
mously, the meeting terminated. 


THE AGRICULTURAL INDUSTRIES OF 
JAMAICA. 

The chief agricultural products of Jamaica are 
bananas, sugar, tobacco, coffee, pimento, cocoanuts, 
ginger, cocoa, logwood, cassava, cotton, and citrus 
fruits. Bananas are extensively cultivated, furnishing 
at present the chief industry and the leading article 
of export. For the successful culture of the banana, 
heat, moisture, and rich soil are necessary, all of 
which requirements are liberally afforded in Jamaica. 
The present area under cultivation of this fruit is 
given as 59,958 acres. The output for tbe fiscal year 
ended March 31st, 1906, reached a total of 14,981,145 
bunches, valued at j^42,b89, this being the largest 
export ever recorded from the island. The United 
States took 10,703,363 bunches, an increase of 
5,518,393 over the previous year. The United King¬ 
dom took 1,217,901 bunches, an increase of 522,949. 
^ still better record is shown in the statistics for the 
fiscal year ended March 31st, 1907. There were 
16,000,000 bunches exported, 14,600,000 of which 
went to the United States, and were valued at 
;f8i6,ooo. 

Oranges yield abundantly with little or no cuUiva* 
tion; 609 acres are devoted to their production. 
Improved methods of sorting and packing are being 
adi^ted, and exports are gradually increasing. Of 
the total output for the fiscal year 1906, 44,80,0000 
oranges went to the United States, 21,600,000 to the 
l^mted Kingdom, and 7,^500,000 to Qnnada; A con- 
ijdfxable increase occuned io riiipm^ts to the United 
Kjslgdom/and Canada, whl^in the shipments to the 
United S^t0s there was a decnease of 2,600,000. Of 
the output for the fiscal year 1907,18^000,000 went 


to the United States, 50,000,000 to England, .and 
10,QOO;000 to Canada. The cultivation of grape 
fouit, pmviously gathered from only wild trees, received 
aoc impetus some years ago owing, to the demandstof 
the United States market, although this is now largely 
supplied by Floridtan and Californkn groves. The 
firuit has become popular, and exports for 1906 show 
a valuation of ;^9,ooo. Pineapples are not cultivated 
to a great extent, past experience in the growing of 
this fruit in Jamaica not having been so successful 
from a business' point of view as in other West 
Indian islands. The exports of this fruit are at 
present small, having constantly decreased during tbe 
past five years—from 11,806 dozen in 1902 to 3*457 
dozen in 1906. Lime trees grow wild on the pasture 
lands, and yield fruit of good quality even on poor 
soil. As in the case of pineapples, the exports, how¬ 
ever, show a constant decrease both of fruit and of 
lime juice; 189,000 gallons of lime juice were exported 
in 1902, and in 1906 only 80,000 gallons, valued at 
j^3,ioo. A decrease is also shown in mangoes and 
ginger. The falling off in the cultivation of ginger is 
said to be due to the great amount of attention now 
being paid to banana culture, small settlers in the 
north-western portion of the island having recently 
largely adopted banana cultivation. There are 259 
acres under ginger cultivation, and the exports in 
1906 were valued at ^^26,000, and in 1907 at ^22,000. 

Vanilla is grown by a few small farmers, though 
not to any appreciable extent. It is surprising, says 
the Consul, that tbe culture of this valuable article is 
not more generally adopted in Jamaica, especially 
since it is said that in certain districts in the western 
portion of the island, the plant grows naturally, even 
climbing over rocks and trees in the pastures. It 
would seem that the curing of the vanilla bean as an 
article of export might prove a valuable industry if 
seriously undertaken. Pimento is a fluctuating crop, 
tbe value of which naturally varies with the yield. 
The annual production of pimento is from 50,000 to 
60,000 bags of 150 pounds’ weight. This product, 
owing to the comparatively cheap cost of labour for 
gathering, affords a good profit to the grower. Tbe 
pimento tree is a species of myrtle, grows to a 
height of about 30 or 40 feet, and begins to bear 
fruit when about eight or ten years old. The fruit, 
commercially known aa allspice,” is of a glossy 
black colour when ripe, and about tbe size pf a 
currant. The area devoted to pimento growing uf 
not at present officially shown. The total exports 
of pimento in 1906 were 91,736 cwt., valued at 
;^i,ooo. The United States took 34,935 cwt., 
)the United Kingdom 7,224, British possessions 
1,165, and other countries the remainder. The 
total exports for 1907 were 85,000 cwt«, valued at 
;^79,ooo, of which the United States took 40 
per cent. Jamaican coffee was exported in 1906 to 
the amount of 80,772 cwt., valued at ;ft30,aco. 
For ; the Blue Mountain coffee Jamaica holds a repu? 
titi^ of its own, and the claim is' made thet it ii' 
exoniled by no other berry« This pardcnlir coffke is 
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grown at an altitude of fyetween 3«ooo and 4,000 feet, 
and for most part on ^established plantations. 
bulk of the island’s coffee production, however, is 
grown by the peasantry. The total area under coffee 
cultivation is given as 27,765 acres. Cocoanuts are 
grown in nearly every portion of the island, the yield 
per tree being estimated at 100 nuts. The hurricane 
of 1903 devasted the cocoanut plantations greatly, the 
present yield being somewhat less than one-third that 
of four years ago. Careful replanting has, however, 
been done, and earnest efforts are being put forth to 
restore and extend cocoanut cultivation. About 
300,000 more cocoanuts were gathered in 1906 than 
in the year preceding. The shipmeiHs are given as 
7,100,000, the value being ;^28,ooo. Figures for the 
year 1907 show the value of total exports aSj^44,ooo, 
divided among the United States, the United King¬ 
dom, and Canada. The production of cocoa is on the 
increase in Jamaica owing to the establishment of 
cacao plantations by the banana growers in connection 
with the banana industry. Still further development 
in this direction is assured, as such method of cultiva¬ 
tion has proved satisfactory. An area of 6,021 acres 
is now under cacao cultivation, while the exports for 
1906 were 31,066 cwt., valued at ;f53,ooo. Exports 
of cocoa to the United States in 1907 were valued at 

jf29,000. 

One tea plantation exists on the island, comprising 
about 80 or 90 acres. Tea growing would, it is said, 
be much more largely extended were it not for the 
expense attached to the cultivation of the plant 
while waiting for maturity, the time required being 
about five years. The plantation in question is 
situated in the parish of St. Ann, The factory in 
which the tea is cured and prepared for market is 
equipped with improved machinery, and an article of 
good flavour and quality is turned out. Tobacco in 
Jamaica is cultivated on about 260 acres. The 
tobacco districts are situated in the parishes of St. 
Andrew, St. Catherine, and Clarendon, in the 
southern part of the island. In 1906 the number of 
cigar factories in the island was sixteen. The 
following quantities of tobacco were exported in 
1906;—Cigars, 40,325 lbs.; cigarettes, 11,261 lbs.; 
leaf, 6,554 lbs.; the total value being ;^2,ooo. 
Under sugar-cane cultivation there are at the present 
time 26,838 gcres, Westmoreland, Hanover, St. 
James, Trelawny, and the southern portion of 
Clarendon being the principal sugar-growing dis¬ 
tricts. Cane cultivation is increasing, and the intro¬ 
duction of improved machinery is gradually tending 
to lessen the cost of production. In 1906, 238,690 
cwt. of sugar, valued at 23,000, were exported, 
the greater part being taken by British Possessions 
and the United Kingdom. For the fiscal year 1907, 
exports of sugar amounted to 278,000 cwt. Of rum, 
1,130,500 gallons were exported in 1906, the value 
being about 100,000. The value of rum exported 
in the year ended 31st March, 1907, was jf 435 »oo^» 
most of which went to the United Kingdom, 
Jamaica affords good opportunities for cotton-grow* 


ing, although its cultivation was largely abandoned 
for many years and the attention of growers given to 
cane. About 500 acres are now under cotton cultiva# 
tion, and the returns per acre have proved satisfactoiy.r 
The rearing of cattle, horses, and mules is an im¬ 
portant industry in Jamaica. Dairying is not carried 
on to any. great extent, the native cow not being a 
good milker. Jamaica must, therefore, draw largely 
upon foreign supplies for butter and cheese. Bee 
keeping resulted in export returns of honey amount- 
ing to 10,000 in 1906. 

THE LIQUOR TRAFFIC IN 
SWITZERLAND. 

In Switzerland, the laws governing the sale ot 
intoxicants are cantonal, each canton legislating 
on the subject in a way that is considered best for 
the locality. The general plan is to limit the number 
of drinking places, or bars, in proportion to the 
population. The average is one for about five 
hundred inhabitants, although in some towns and 
cities the proportion is one for each two hundred^ 
while in the rural districts, the basis is not infre¬ 
quently as high as one per thousand. In the canton 
of Lucerne, the cost of a license is comparatively 
high. Drinking-places are classified, the privilege of 
opening a bar in a first-class hotel costing much more 
than in the case of a small lestaurant or public house* 
The American Consul at Lucerne says that each muni¬ 
cipality or community decides the number of places 
to be licensed, based upon the number of inhabitants, 
and when the number prescribed has been reached^ 
no influence, political or financial, can secure an 
additional privilege. The hour for closing is gener¬ 
ally 12 o’clock at night, and as a rule it is strictly 
observed, any violation of the law resulting in 
forfeiture of the license. Any special pririleges de¬ 
sired by the holder of a liquor license must be applied 
for to the proper authorities, and, if granted, they 
must be paid for in addition to the regular annual 
fee. All license fees in Switzerland must be paid 
one year in advance, and any neglect on the part of 
the holder to comply with this requirement results in 
a forfeiture of the license. There are are no techni¬ 
calities of the law governing the traffic whereby the 
holder of a license can avoid a strict compliance with 
its requirements. The limited number of licenses issued 
also encourages the strict observance of the law, as the* 
license is considered valuable because of the fact that 
when the maximum number allotted to a community 
has been issued, it is impossible to secure an addi¬ 
tional privilege, until one is surrendered or forfeited. 
All the revenues derived from liquor licenses are ex¬ 
pended upon public schools, and the improvement of 
roads in the canton where the privilege is granted. 
Three-fourths of the money thus collected are appor¬ 
tioned for educational purposes, and the rerriaindcr 
for public highways. The drinking of alcoholic 
beverages is general, but not excessive, among the 
male, though not common among the female Swls» 
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population* There is little drunkenness in the 
country, especially in German Switserlandi where the 
beverages most commonly consumed are beer, light 
Wines, and cider. An intoxicated person is rarely 
seen In the streets of Lucerne) according to tl^ 
Consul. The net resali of the liquor traffic in 
Switzerland would seem to be that it is regulated so 
as to secure a large revenue which is applied mainly 
to a maintenance of public schools, and at the same 
time so restricted as to prevent any abuse of the 
privileges granted with a license to engage in the 
busness. 


THB RAILWAY TO JfiRUSALEAA, AND 
ORANGB CULTIVATION* 

Reporting on the trade of Palestine for the past 
year {Annual Series, No. 3974) lifr. Consul Blech 
refers to the projected railway from Haiffa to 
Jerusalem. He says this undertaking has been de¬ 
cided upon, and that it is to be completed wltlun 
two years. A new means of noeess to JttNHliltf will 
thus be afforded, which should prove a^great boon, as 
the dangerous and frequently impossible landing at 
Jaffa will be avoided. But it will be necessary to 
build a port at Hafffa which, though possessing 
natural advantages, is at present but litUe better than 
Jaffa. The construction of the projected railway, 
which will probably be some 100 to 120 miles in 
length, wilt no doubt injure Jaffa by diverting from 
it a portion of the pilgrim and passenger traffic, and 
it is feared that the Government will do all in its 
power to favour Ha'iffa at the cost of Jaffa, in the 
interests of the Hejaz State Railway. But it is 
unlikely that Jaffa will ever lose its position as the 
port for Jerusalem and the nmghbouiing regioD, 
while the grpwtng export trade in oranges will main- 
tain its importance as long as the fruit finds a ready 
sale in the United Kingdom. The fiiture prosperity 
of the plain of Sharon seema in great measuie to 
dq)end on the orange export. In 1897, only 290,000 
cases were exported; the total has now nsen to 
630,000 cases, and it is confidently expected that 
within a very few years the output wiU teach 1,000,000 
cases. The cme contains from 100 to 150 oranges, 
according tp the size of the fruit; the weight isabout 
fio lbs., and the freight to Liverpool about is. 3d. per 
case. It is usual for the owners of orange gardens to 
sell the produce long before it is ripe to speculators 
who thus take off their hands all further trouble and 
responsibility. The price so obtained by the grower 
is about 2s. 4|d, per case; the cost of pacldag is 
estimated at is. 2d* Anything obtained over 43. qjd. 
per case at Liverpool represents the speculator’s 
profit, on whom, however, falls all loss incurred 
^luough storms, such as have lately prevailed, as 
well aa 0 other risks, until the fiuit ii shipped. It 
would mm from these figures thtU t& gro^ gets a 
lltfle to a farthing apiecg for ontages sold la 
Londoo twopence. 


HOIHUB INDUSTRlfiS. 

The Hap Industry Crisis.^Tm critiecit position 
of the hop industry is exciting unusual attention just 
now. Last week there was a debate in the House 
Lords upon it, the Select Cooivlttee fippplnted by 
the House of Commons tookluiibrtkttt eildeace, and 
on Saturday tome 50,006 workm met in Trafalgar^ 
square for the puupose of influencing Parliament t6 
do “ somethin! to save the industry. Unfortu¬ 
nately, no one is clear as to what that some- 
thing—the something being practicable—is. The 

hop - glowers want a duty on foreign hops; but 
whatever* may be said far or against the suggestion^ 
there is no likelihood of it whilst the present 
Parliament lasts. There is strange difference of 
opinion upon salient facts bearing upon the situation. 
For example, both in the House of Commons and 
in the House of l.ords, leading speakers attributed 
much of the trouble to increase in the importation of 
foreign hops, but available statistics show that this 
import has not been abnormal, and if it has been 
during the last few weeks that would not explain the 
present distress and the grubbing of 5,000 acres since 
October. Then as to the cost of cultivation, the 
President of the Board of Agriculture, speaking in 
the House of Lords, put it at *^from ;£'50 to ;^6o 
per acre,” whc.eas in fact, as other speakers in¬ 
sisted, it is not much more than £40, Expert 
evidence given before the Royal Commission of 
some years ago, put it at about that figure, and 
Mr. Charles Whitbread, in his paper on Fifty 
Years of Hop Farming,** read before the Royal 
Agricultural Society, put it considerably less. The 
average yield, taking the last ten years, has been 
a fraction over 8 cwts. per acre. For last year 
Kent reported an average for the year of 6} 
per cwf., with variations of from 7^ to 10 cwt.; and 
Worcester and Herefordshire of 7^ to 8 cwt. per 
acre. Given an average crop of 8 cwt., and putting 
the cost of production at ^^40 per acre, the average 
price got must be lets than per cwt, before 
expenses can be covered. The present quotation for 
hops can leave no profit. The price of bops hai varied 
considerably in the past. It has touched j^23 per 
cwt., and it has been as low as ^3 15s. The average 
price for twenty-eight years after the repeal of the 
hop duties, ended 1889, was £6 17s. 6d. per cwt., 
indttding the high average of ;^i8 10s. made in 1882. 
In most parts, therefore, taking one year with another, 
hop coltivatiofi would seem to have returned a hand* 
some profit to the grower. And very large pcolits 
have ton made; ;^ioo per acre has frequently beefi 
reidlied, and crops 6f a ton per acre hate been 
known. Bnt it must not be asmmed that a bif mp 
necestorily means a big profit Here, as in ether 
ways, the hop is peculiar. It la in ^ short 
cropping years that hitherto the iaam o£ other yean 
have been made up. For instance, tto the cost of 
ptongeloae. On veiy mnaff acreage it to ceoto** 
times come to as much as ^400 our a Imge etopi 
whetoe ton a smaller crop of from 5 curKbtt fOL 
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per acre, instead of 18 cwt., it would be reduced by 
half. It does not follow that because a crop is a 
•small one, therefore it is an unprofitable one, or 
because it is a large one, it must necessarily be a 
very profitable one. Quality, which is dependent 
upon the atmosphere and price, to some extent 
affected by imports, are the determining factors, 
assuming the demand to be unchanged. 

What the Loss of the Industry would Mean ,— 
Unfortunately for the hop grower the very high prices 
of the past are not likely to recur. The brewer uses 
less hops than he used to do, and he has better means 
of carrying them from one season to another, which 
makes it easier for him to keep out of the market 
when prices are abnormally high. And this is 
amongst the most important factors in the situation, 
and makes it more than anything else a seemingly 
hopeless one for the grower, for he cannot reasonably 
expect in the future those very high prices in excep¬ 
tional years, which, in the past, made the price over 
an average of years sufficiently high to insure a fair, 
and, in many cases, a handsome return upon capital. 
It is most earnestly to be hoped that some means may 
be derised to preserve the hop industry from extinc¬ 
tion, and the report of the Committee now sitting is 
awaited with anxiety in order to see whether it is able 
to make any practical proposals on behalf of the 
industry. What its extinction means to a locality 
may be gathered from a statement recently made by 
Mr. A. W. Herdman, of Ewhurst-place, Haukhurst, 
who has decided to relinquish farming on account of 
recurring losses on his hops. Until this year, Mr. 
Herdman had 25 acres under hops, and taking the 
cost of production at ^45 per acre; inclusive of pick¬ 
ing and drying, his total outlay was ^^1,125, or 
deducting manures, ;fboo in labour, 400 of which 
was paid to local or permanent labourers. He has 
let his farm, but the new tenant has stipulated that 
he shall be allowed to grub all the bops. For the 
present the tenant is to retain the 25 acres under 
rotation cropping, and this will mean an expenditure 
in lajour of about 100, instead of ^fboo on that 
portion of the farm, and of the fyoo will be 

lost to the village. 

Dust in Card^roomsa —As was to be expected, the 
deputation that recently waited upon the Home 
Secretary on the subject of dust in card-rooms was 
received very sympathetically. There seems to be 
little doubt that conditions might in many cases be 
improved. One mill differs materiMly from another 
in this respect, and allowances must be made for 
differences in the character of the raw material, but 
existing cmiditions might in many cases be con- 
sideraMy improved by the introduedon of an ade¬ 
quate sjrstem of ventilation. It is generally admitted 
that the conditions prevailing in some mills are 
injurious to health, and though it may be difficult to 
provide a remedy it ought not to be impossible. 
tnde<^, mechanical contrivances already exist which 


are of proved value in this direction. As the Man^ 
Chester Guardian points out, the improvement effected 
in respect of the removal of fluff from certain flan¬ 
nelette raising-rooms by an adequate system of 
exhaust, may well serve as an object-lesson to 
spinners and others who may require convincing. 

Fire Insurance and Earthquake Risks. —The 
Tariff Fire Offices have decided to insure property in 
the United Kingdom against loss by fire arising out 
of earthquakes. It would seem to be a safe develop¬ 
ment seeing how little the United Kingdom suffers 
from earthquake upheavals, and probably the mini¬ 
mum rate of 6d. per cent, decided upon will prove to be 
ample to cover the additional risks. Until recently 
the Associated offices refused to underwrite this risk 
on any conditions, but the public misgivings occa¬ 
sioned by the disasters in San Francisco and Jamaica, 
and the complications arising therefrom, have induced 
a change of policy. It remains to be seen whether 
the home public will be willing to pay the additional 
rate to cover a risk that most of them may think too 
remote to be seriously reckoned with. If, however, 
there is general, or considerable response on the part 
of insurers, it may be taken that it will not be very 
long before the conditions attached to all policies 
exempting the offices from liability in the event of fires 
occasioned by riot, foreign enemy, or military or 
usurped power will also be taken out of fire policies 
on payment of a slight additional premium. 

I'he Patent Acts and Appeals, —In commenting 
upon the working of this Act Mr. E. Lunge points 
out that although many, and very complicated ques¬ 
tions arise on the interpretation of Section 27, the 
patentee has no right of appeal beyond the one Judge 
to whom the matters are assigned. A County-court 
action may be taken to a Divisional Court and the 
Court of Appeal, but their protection is denied to the 
whole class of patent cases under notice. In carrying 
the Consolidation Bill, Mr. Lloyd George inadver¬ 
tently abolished the right of appeal on all petitions 
for revocation. Lord Granard'^s “ Interpretation Bill,” 
now before the House of Commons, does indeed 
attempt to correct the error to some extent, but still 
leaves the inventor without the protection of the 
Courts of Appellate Jurisdiction when a patent is re¬ 
voked, as an alternative to a compulsory license, or on 
the ground of inadequate working in the United 
Kingdom. 

The Shipbuilding Dispute —To-morrow, the ballot 
among the shipyard workers, on the terms submitted 
for a settlement of the dispute, is to be completed, 
and the papers are returnable to London on Monday. 
It is feared that the majority of voters will reject the 
terms, and that the result will be agpinst a settle¬ 
ment. The men on the north-east coast are ^^d to be 
determined to accept no reduction, and it is not un¬ 
likely that the men on the west coast, resenting the 
action of the employers in locking them out after they 
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had accepted the reduction, will show themselves to 
be of like mind. It is earnestly to be hoped that the 
men ^vill listen to the counsels of conciliation and 
prudence, for it is impossible to deny a genuine de¬ 
pression in trade, and it is hard to see how the men can 
succeed if they push matters to extremity. It is ill 
striking on a falling market. 


CORRESPONDENCE 

MODERN ROUMANIA. 

Sir Henry Trotter writes As the condensed 
report ot my remarks in the discussion on Roumania, 
in the Society’s Journal (May ist), p. 627, gives 
a misleading impression of what I said about M. 
Sturdza, will you allow me to supplement and correct 
them by the following explanationWhen, as Prince 
Charles, the present lOng first came to the country, 
he was a very young man, and had great difficulties 
to encounter, which he had overcome by his personal 
ability. In 1870 there was a conspiracy to remove him, 
said to have been instigated by M. Bratiano, and led by 
a hot-headed lawyer, Candiano Fopesco. It failed, 
but it may be noted, as showing the magnanimity of 
Prince Charles, that Bratiano lived as Prime Minister 
to render the greatest service to his Prince and 
country, while Popesco, some years later on, during 
the Turko-Russian war, led the Roumanian battalion 
which stormed and captured the famous Gri^itza 
Redoubt at Plevna. As regards M. Sturdza, the 
present Prime Minister, he was a man of very great 
capacity, and one of the most energetic and hard¬ 
working men he had ever met. In and out of office 
he was never idle, and although short of stature he 
was head and shoulders above his contemporaries in 
administrative ability. 


GENERAL NOTES. 

River Connection between Rome and the 
Sea. —K Royal Commission was appointed some 
time ago to study and report upon the important ques¬ 
tion of the proposed river communication between 
Rome and the sea. Up to the present all goods sent 
by steamers from Rome and its district are either 
unshipped at Civita Vecchia, a distance of some fifty 
miles, or at some other more' distant port. Two 
schemes were submitted to the Govmnment for con¬ 
necting the city with the sea, which is only at a short 
distance, and the Royal Commission has now adopted 
the one prepared hy the Italian Board of Works, who 
advocate the dredging of the Tiber to a depth suffi¬ 
cient to allow ordinary steamers ti approach Rome. 
In his report just issued (Annual Series, 3987), Mr. 
Consul Morgan, referring to the matter, says that 
importhht works are to be carried out at the river’s 


mouth (Fiumicino) so as ^ 

vessels. The idea of excatto facilitate 
Rome to the sea without in 'gating a large caiw * 
the river has been abandoned aithe least interfering 
out of proportion to the commere much too cost y. 

the district. Hriteqaitementsof 

Tea Consumption.— It is satisfactory to- 
increase of seven million lbs., during 1907, in 
world’s use of British-grown tea, and that consump-' ^ 
tion showed an excess, over production, of 8f million 1 
lbs. The total exports from the two producing 
countries were rather heavier, but the increase is 
moderate when compared with that of 1906 over 1905. 
Figures compiled by Messrs. Gow, Wilson, and 
Stanton show that the exports of tea from India and 
Ceylon, in 190;, amounted to 413,715,009 lbs. as 
against 403,517,388 lbs. in the preceding year, and 
329,112,682 lbs. in 1902. Of last year’s exports, 
249,568,693 lbs. (not counting ships’ stores) were 
consumed in the United Kingdom. With a steady 
expansion in the demand for Indian and Ceylon teas 
in foreign countries, and with no material increase in 
the planted area, a repetition of the unsatisfactory 
position which ruled during 1903, 1904, and 1905. 
appears unlikely. The Ceylon exports for February 
are wired as 8,000,000 lbs. against 8,850,498 lbs. for 
the corresponding month of last year, and from 
Northern India, 43,000 lbs, against 491,000 lbs. 

This practically closes the Indian crop, the total to 
the United Kingdom being 160,938,000 lbs. against 
169,070,000 lbs. last season . 


MEETINGS FOR THE ENSUING WEEK. 

Monday, May *5 ..Geographical. University of London, 
Burlington • gardens, W., 3 p.m. Anniversary 
Meeting. 

Tuesday, May 26 Royal Institution, Alberaarle-street, W.. 

3 p.m. Prof. W, Stirling, “ Animal Heat and 
Allied Phenomena.” (Lecture I.) 

Zoological, 3, Hanover-square, W., 8^ p.m. 

Faraday Society, in the Library of the Institution of 
Electrical Engineers, 92, Victoria-street, . SW., 

8 p.m. Presidential Address by Sir Oliver Lodge, 
“ Some Aspects of the Work of Lord Kelvin.” 

Wednesday, May 27,..Royal Society of Literature, so, Han- 
over-square, W., 8} p.m. 

British Astronomical, Sion College, Victoria- 
embankment, E.C., 5 p.m. 

Thursday, May 2i>... Electrical Engineers (at the Housb’of 
THE Royal Society op Aris, John-street, 
Adelphi, W.C.), 8 p.m. Annual Meeting, 

Royal, Burlington-house, W., 43^ p m. 

Royal Institucion, Albemarle-street, W., 3 p.m. 
Dr. A. Scott, *' The Chemistry of Photography.” 
(Lecture II.) 

Friday, May 29 ..Royal Inttitution, Albemarle-street, W., 

9 p.m. Sir Ralph Payne-Gallwey, ** Ancient and 
Mediaeval Projectile Weapons other than Firo- 
arms.” 

Art Workers’Guild, Clifford’s Inn-hall, Fleet-street, 
E.C., 8 p.m. Paper on ” The Influences affecting 
Modern Design.” 

Saturday, May i 6 .,.Kay»l Institution, Albemarle-street, 
W. 3 p.m. Dr. H. W, Davies,' ” The Art of Bach 
and Future Developments.” (Lecture I.) 
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contamination, unless it met with contaminated water 
some whet e near the point at which it was about to 
be discharged. Reference had been made to the use 
of eosin for detecting the travel of water. He 
believed either eosin or duoresein could be de¬ 
tected in very minute quantities in water, especially 
by means of spectrum analysis, and consequently 
could be used as a means of testing the direction 
in which the water wa^ travelling; but in some 
instances, at any rate, where water percolated 
through certain kinds of strata, the colour was re¬ 
moved from the water very readily; so that in regard to 
chalk or where, the water was freely passing under¬ 
ground, eosin remained in the water, but under 
several circumstances it seemed to be very readily 
removed, in regard to the actual amount of water 
which was being removed from the district in ques¬ 
tion in comparison with what appeared to be the 
average pet eolation, nobody as yet could say with 
any degree of certainty what the percolation was 
and how much of it could be relied upon for 
the purpose of pumping, so that they were very 
much in the daik. It did appear, however, that 
what might be called a maximum figure might 
he established by means of percolation gauges, 
beyond which it would be impossible to obtain 
additional supplies of water without continually 
depleting the amount of underground water. It was 
very significant, howevei, that the amount of 
walei which was being removed, when the records 
were taken, from this particular district, amounted to 
about 10 inches of water percolating per annutd, this 
is a very high figure. He had only heard of the use 
of ozone for the purpose of purifying water, in con¬ 
nection with the water supply to Nice, where he 
understood it worked very well, and be was glad to 
hear what Mr. Gaster said about the economy of the 
piocess. 

KHORASAN. 

Khorasan is one of the places in Persia, the 
value of whose exports (precious stones, cotton, 
skins, wool, carpets, &c.) largely exceeds that of 
the imports, but owing to the difficulties of trans¬ 
port, it is not favourably placed for the develop¬ 
ment of Indian trade. For instance, in 1906, 
sugar prices ruled very high at Meshed, but a 
consignment sent from India was so long en route 
that on Its arrival, several months later, the prices had 
fallen, and the sugar had to be disposed of at cost 
price. Wool and hides and other raw products of 
Khorasan are too bulky, and of too low a specific 
price to stand heavy transport charges. The con¬ 
sequence is that, caravans from India or the Persian 
Gulf are compelled to return empty, thus doubling 
the transport charges on Indian goods* In the 
matter of tea, spices, and indigo, India manages to 
hold her own, though synthetic indigo continues to 
fend favour in certain parts of Persia, owing to its low 
price and uniformity. The various routes by which 


British and Indian goods reach Khorasan are all very 
long aili tedious, varying from fifty days (Bombay to 
Batoum) to 180 to 220 days from Trebizond viA 
'I’abriz and Tehran. For parcels up to ii lbs. in 
weight the parcel post is incomparably the quickest 
mode of transit, this being by way of Askabad, and 
working out to 6Jd. per lb., while the time occupied 
to Meshed is about five weeks. Persian shopkeepers 
are beginning to utilise this route for watches especi¬ 
ally, and if only there ere suitable agents, much trade 
might be done in this direction. 

Under present conditions, the bulk of the trade 
of Khorasan, both imports and exporU, is done with 
Russia, and the ads’^ance in imports from that country 
during 1906, more especially in sugar and petroleum, 
was remarkable, tea showing a decline, owing to the 
disturbed state of the land loutes from China. Simi¬ 
larly, in regard to tea exported to Russia, there was 
a decline owing to the Batoum route having super¬ 
seded that via Bunda Abbas for green tea. But all 
other exports increased, viz., carpet^, cotton, i^ried 
fiuils, wool, and shawls. To Afghanistan sugar and 
cotton tissues are the chief exports, while practically 
the only product received from that counlrv is wool. 
A rather odd product from this part of ik’rsia is an 
edible earth, the chief constituent of which, on 
analysis, proves to be silica. It ha** found favoui 
with the people for many centuries both a food 
and a medicine. Lastly, mention nuy be ma le of an 
interesting fact lepoitcd by correspondents fiom the 
same region, i.c., that a lucrative trade in Indian curios 
could be opened up with Russia. The Volunteer 
Fleet could provide cheap transit between Colombo 
and Odessa, which is close to A^alta, the Ruiera of 
the country. Russians are struck with admiration 
for even the more common Indian art products, and 
it is believed that the opportunity would w'ell lepay 
attention and possibly lead to larger and more general 
trade between the two countries. 


SARDINE PISHING. 

The sardine fishing off the coast at St. Xazaire 
has been very bad, and to remedy this slate 
of affairs St. Xazaiie films engaged in sardine 
packing have established branches at Tangier 
(Morocco), on which coast the fish is plentiful 
and exactly the same quality as the sardine pre¬ 
viously fished off the coasts of Brittany and Vendee. 
They have their own packers, generally Breton people, 
and nse their own oil, which they import from Mar¬ 
seilles and Nice. In his report on the trade of Nantes 
and St. Nazaire (Annual Series, Xo. S 97 ^)> Mr. Vice- 
Consul Trillet says there is an opening for firms who 
could instal tinned sardine factories on the coasts of 
Morocco and send the sardines direct to the consumers 
abroad, instead of exporting them to France first. 
It is probable that fishers and tinners m Brittany 
would be glad to accept employment, as they have 
so long been out of work in their own country. 
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HOME INDUSTRIES. 

The Shipbuilding Trouble, —At the time of writing, 
the likelihood of a settlement in the shipyard strike 
is not assured. The number of trades that may 
be involved in the dispute is very large, and the 
injury^ done to trade if the dispute is not quickly 
settled must be very great. The strike of the 
associated shipwrights, joiners, drillers, cabinet¬ 
makers, and wood-cutting machine men has been 
going on since January. It aifects some 5,000 men. 
Then there are the engineers; 14,000 of these have 
been on strike since February. And there is the 
strike at the graving docks of the North-East coast, 
arising out of the shipyard dispute. All told, some 
83,000 members of the various trades involved are 
affected. The membership of the principal trade 
societies concerned numbers 201,320, and with funds 
amounting in the aggregate to 1,318,000. The 
present deplorable position is at least very largely 
due to the refusal of the North of England men to 
accept a reduction that the other workers have 
accepted, and that the employers insist on as im¬ 
perative. The North-East coast shipbuilders have 
been paying higher wages than have been paid on 
the Clyde, and they fear that their trade will dis¬ 
appear if they continue to do so. In these circum¬ 
stances they are not likely to concede much for 
no time could be more opportune to insist upon 
reduction. Not for many years has the depression in 
the shipbuilding trade been so great and the prospect 
of improvement so remote. Moreover, the employers 
are well organised, whilst the men’s trade unions 
possess little in the way of federated organisation. It 
is seldom or never that a strike on a falling market 
succeeds. The demand for industrial products is 
decreasing, and the men come out on strike when 
there is not employment, at any price, for all their 
own members. - And the strikes have done some¬ 
thing to alienate public sympathy. The engineers re¬ 
jected the surrender of the federated engineering 
employers on the subject of arbitration, and repudiated 
their own executive officials. And so with the wood¬ 
workers. In each case the men have refused to follow 
the central authority of their own trade unions, and 
have acted in a way so strongly resented by Mr. G, N. 
Barnes, M.P., that he has felt himself compelled to 
resign the position of their official representative. 
The engineers have a large accumulated fund— 
roughly, ;f77S»oa>—but it may be doubted wheth» 
the large membership, spread all over the country, 
will long be willing to expend their funds in keeping 
the North of England marine engineers on a hopeless 
strike. A good deal is being made of the refusal of 
the federation of employers to submit the matter in 
dispute to arbitration, A conference was held in 
Edinburgh between the executive of the Federation, 
and representatives of the trade unions concerned, at 
wl^ the Utter were informed that this is a case in 
which arbiti^ion is impossible, because the issue is 
simply whether wages shall be, or be not, reduced to 
the wood-wipriSsrs imd other workers in the hidustry, 


and employers have decided that reduction is abso¬ 
lutely imperative. But if the need is imperative and 
demonstrable, it is not clear why arbitration should be 
refused. [Since the above was written there have 
been further negotiations which strengthen the hope 
of ultimate agreement.] 

Trade Reference has more than once of 

late been made in these Notes to the complaints of 
British traders as to the Japanese practice of imi¬ 
tating trade marks, indeed, adopting them as their 
own, and the difficulty of meeting the complaint. It 
would seem, however, from an inciddht reported by 
the Japan Chronicle^ that this dishonest dealing is 
not only not officially countenanced, but that, at any 
rate in places, official assistance may be relied upon 
to stop it. It appears that certain Coventry cycles 
are very popular in Nagoya and its neighbourhood, 
which led persons in those districts to imitate the 
trade mark, attaching it to other cycles. The sole 
agent in Japan for the Coventry firm discovered this 
and immediately communicated with the proper 
authorities, with the result that within two days 26 
persons were arrested by the Nagoya police. “ The 
prompt action of the Nagoya police,” remarks the 
Japan Chronicle^ “ certainly deserves commendation, 
and, in view of the circular issued by the Government 
recently, foreigners who find their trade marks tam¬ 
pered with should make complaints to the proper 
authorities, who seem to have instructions to deal 
with the matter very strictly.” 

It is not only in Japan that the British manufac¬ 
turer has had cause to complain in the matter of trade 
marks. Several cases of infringement have recently 
come before the Egyptian Courts. In one a North¬ 
ampton firm of bootmakers prosecuted a number of 
retailers for selling goods counterfeiting their brand. 
Another case was brought by a well-known firm of 
Scotch whisky distillers, by whom it had been dis¬ 
covered that an illicit manufacture of whisky spirit 
was being carried on in Cairo, the product, an 
inferior spirit, being sold in the Scotch firm’s bottles 
bearing the original lables. The Egyptian courts 
have ruled that while in Egypt there is no iegislation 
on patents of inventions, the law is strict on the pro¬ 
tection of lawful foreign trade-marks and inventions, 
and will be rigorously exercised in defending them 
from counterfeit. 

Textile Machinery, is a little surprising, 
having regard to the slackness of trade not only in 
the United Kingdom but abroad, that exports of 
British textile machinery should continue to shew 
large expansion. If the minor countries of Europe^ 
and China, and Ceylon are excepted, there is con¬ 
tinued growth in every direction. Comparing tho 
figures of April, 1907# with those for the same month 
of iqo 8 , it will be found that the increase in the 
exports of British textile machinery to Russia hat 
been from ^^34,447 to ;i‘47,96i; to Germany, fifom 
to to the Netfaeriands, 
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*0 to France^ from 67,721 to 

;f74,898; to Japan, from ;^ 34»*84 to ;f84,i26; to 
countries in South America from 15,584 to ;f35,585, 
to British India, from 146,699 to 162,859. 

Ir&n and Steel .—The outlook for these trades has 
not improved either in the United Kingdom, or 
abroad. In April, there was further substantial 
shrinkage in the number of transactions in crude iron 
and in finished iron and steel. Many works and blast 
furnaces are still fairly well off for orders, but with 
many more there is growing anxiety as to the future. 
Experts are pretty generally of the opinion that busi¬ 
ness must remain very dull, and of small proportions, 
at least until the end of August. The position is 
much the same in Germany as in the United King¬ 
dom. Domestic work has been contracting in volume, 
and almost all departments show weakness. No 
serious reduction of the German output of pig iron has 
yet been attempted. In order to meet the depression, 
America reduced her pig iron output at the rate of 
over ten million tons per annum; Germany is reducing 
hers by 37,000 tons only. It may be taken that 
when the old shipping contracts are disposed of, 
Germany will cease to be a large buyer of Cleveland 
pig iron. 

Shiptnvners and the Ilorhmen'i Compensation 
Act .—At the time of the passing of the Workmen’s 
Compensation Act many representative shipowners 
expressed the opinion that the additional burden im¬ 
posed upon them by the Act would be a very heavy 
one and seriously handicap them, but so far as 
it is possible to reach a conclusion at present it would 
seem that their fears had little foundation. The risks 
covered by the various protecting and indemnity 
associations work out at an insignificant percentage, 
and it is quite possible that experience of the working 
of the Act will lead to a further reduction. Claims 
have for the most part been settled promptly and 
generously. Shipmasters receiving more than £2^0 per 
annum are excluded from compensation but are being 
fully covered by the indemnity clubs and by the Ship¬ 
ping Federation. Shortly after the Act was passed a 
notice was issued by the North of England Associa¬ 
tion to the effect that captains and officers whose 
remuneration excluded them from benefit would be 
protected provided that each was the holder of a 
Shipping Federation certificate, and that in engaging 
crews they acted through the registry offices of that 
organisation. All the protecting and indemnity asso¬ 
ciations, with the exception of those of Liverpool and 
London, have since followed suit. 


OBITUARY 

Charles Edwin Layton.-—M r. C. E. Layton, a 
member of the Society of Arts since 1866, died on 
29th April at his residence, 17, CornwaU-terrace, 
Regem’s-park, at the age of 65. Until 1897, when 


he retired, he was a member of the firm of Charles 
and Edwin Layton, printers and publishers, 56, 
Farringdon-street, which business was founded in 
1835 by his father and uncle. He was a director of 
the old New River Company and of the Company of 
the same name which was formed to manage the 
properties not taken over from the old company on # 
the formation of the Water Board. He was also on 
the Court of both the Habersdashers’ and Stationers*’ 
Companies, and, since his retirement from active 
business life, had devoted much of bis time and 
thought to philanthropic work, especially in connec¬ 
tion with the various charities connected with the 
Haberdashers* Company. He was an associate of 
King’s College, a member of the House Committee 
of St. Bartholomew’s Hospital, a member of the 
Council of King’s College Hospital, and associated 
with many other institutions. He was a generous 
supporter of the trade charities, and founder of the 
C. E. Layton Fund in connection with the Printers*^ 
Pension Corporation. 

Richard Anthony Thompson.— Mr. Richard 
Anthony Thompson was one of the very oldest mem¬ 
bers of the Society, as he W’as elected in 18^7, over 
fifty years ago. He was born on the 30th March, 1819,, 
and at the date of his death, on the 25th March last,, 
was, therefore, only five days short of 89 years of age. 

He was the third son of John Thompson, the well- 
known wood engraver, and received his early education 
at Dr. Birch’s Academy in Kensington. For some 
years he successfully followed the same profession as his 
father, but in 1850 he was appointed to the staff of the 
Commissioners for the Exhibition of 1851, where he 
had charge of a section. In 1852 he accepted the 
office of Superintendent of the Great Industrial Exhi¬ 
bition about to be held in Dublin. It w'as there that 
he had the opjx)rtunity of independently demon¬ 
strating the gift of organisation that was in after years 
to stand him in such good stead. On the close of 
the Dublin Exhibition Mr. Thompson was ap¬ 
pointed as an assistant to Mr. Cole (after¬ 
wards Sir Henry) in the management of the 
British section of the Paris Exhibition of 1855, and 
for the services then rendered received the thanks 
of the Lords of the Committee of Council on Edu¬ 
cation who then controlled the Department of Science 
and Art, in connection with which Mr. Thompson 
was engaged to arrange the Educational Museum, 
at the South Kensington Museum, the nucleus of 
which had been derived from the exhibits shown in 
the Crystal Palace in Hyde-park. Mr. Thompson 
was appointed on the staff' of the Museum at South* 
Kensington on the ist January, 1857, serving con¬ 
tinuously until the date of his retirement in 1891, 
and discharging during the absence of Sir P. Cunliffe 
Owen on service in connection with the International 
Exhibitions in Vienna (1875), Paris (1878), and later, 
the important duties of Director of the Art M «seum. 
During Mia Thompson’s association with Sir Henry 
Cole and Sir Philip Cunliffe-Owen, the museum 
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Steadily advanced to its magnificent proportions of 
the present day, and to Mr. Thompson’s capacity 
for aitangement, as well as to his well-ordered taste 
for applied arts, may be attributed much of the 
success attending the display of its many treasures, 
until want of space led to the congestion that has 
only now been provided for. 

Ever attentive to his duty, invariably of an even 
temper, with a talent for securing the best services 
from his junior officers and the friend of all, Mr. 
Thompson’s retirement was a loss keenly felt by his 
colleagues of all ranks in the Department. In 1862 
he assisted in the management df the great Inter¬ 
national Exhibition, held on the estate of the Royal 
Commission of the 1851 Exhibition, and received the 
thanks of the Royal Commissioners and a particu¬ 
larly appreciative acknowledgement from Sir Francis 
Sandford, He acted as Assistant Executive Com¬ 
missioner, in company with Mr. Cunliffe Owen, 
to Mr. Cole at the Paris Universal Exhibition of 
1867. On taking his pension Mr. Thompson retired 
to Sutton where he resided until the day of his death. 
In i860, he joined the ist Middlesex Engineer Volun¬ 
teer Corps, in which he seived for many years, be¬ 
coming captain of the 3rd, or South Kensington 
■Company in 1S63. 

MEETINGS OF THE SOCIETY. 

Ordinary Meetings. 

Wednesday evenings, at 8 o’clock :— 

May 20.—“ Industrial Entomology: or the 
Economic Importance of a Study of Insect Life.” 
©y F. Martin Duncan. 


Indian Section. 

Thursday afternoons, at 4.30 o’clock ;— 

May 21.—“The United Provinces of Agra and 
•Oudh.” By Sir Jamks Digoes La Touche, 
K.C.S.I., Member of the Council of India and late 
Dieutenant-Govemor of the United Provinces. Sir 
William Lee-Warner, K.C.S.I., will preside. 


MEETINGS FOR THE ENSUING WEEK. 

Monday, May x 3 .-.British Architects, 9, Coadnit-street, 
W., 8 p.m. Professor Beresford Pite, “London 
Bridges.” 

Medical, xi, Chandos-street, W., 8| p.m. Annual 
Oration. 

Victoria Institute, 8, Adelphi-ten^ce, W.C., 4I p.m. 
Mr. F. W. Christian^ “The Evidence of Malay, 
Javanese, Arabian and Persian Admixture in the 
lfic|i or Keshna Language of Pera)^ amongst the 
the Language of the Peasant CUfs.” 


Tubsoay, May 19 ..Royal Institution, Albemarle-street, W. 

3 p.m. Prof. F. T. Trouton, “What is it which 
Vibrates ” ? 

Statistical, 9, Adclphi-torrace, W.C., 5 Mr. 

Simon Rosenbaum, “ Statistics of Food Taxation 
in the United Kingdom, France, Gk;rmany, and the 
United States.” 

Anthropological, 3, Hanover-square, W., 8J p.m. 

Wbdnksday, May ao...ROYAL SOCIETY OF ARTS, 
John-street, Adelphi, W.C., 8 jl.m. Mr. F. Martin 
Duncan, “ Industrial Entomology .* or the Eco¬ 
nomic Importance of a Study of Insect Life.” 

Geological, Burlington-house, W , 8 p.m. 

Meteorological, 70, Victona-stivet, S.W., 4} p.m. 

I. Mr. B. F. E. Keeling, “ Upper Air Observa¬ 
tions in Egypt.” 2. Professor J. P. d’AIbuquerque, 

“ Balloon Experiments in Barbados, November 
6th-8tli, 1907.” 3. Mr. .Spencer C. Russell, 

“Observations on the Colour of Lightning, 1903- 
1907.” 

Royal Microscopical 20, Hanover-squrtre, W., 8 
p.m. Exhibition of Microscopic Aquatic l.ife. 

British Arch.Tological Association, 32, Sackville- 
street, W., 8 p.m. 

Thursday, May 21 .ROYAL SOCIEIV OF ARTS, 
John-street, Adelphi, W.C., 4J p.m. (Indian 
^)ectlon.) Sir James Digges La Touche, “The 
Ignited Provinces of Agra and Oudh.” 

KoyM, Burlington-house, W., 4^ p lu. 

Antiquaries, Burlington-house, W., p.m. 

Chemical, Burlington-house, W., 8^ p.m. 1. Messrs. 
A. W. Crosslcy and C. Gilling, *• Hydroaromatu 
Ketones.” (Pfelimniary Note.) 2. Mr. j. H. 
Fenton, “ Titani-dihydrox>maleic Acid and the 
Detection of litaniom.” 3. Mr. K. Ihrelfall, 

“ Some Experiments on Carbon at High I'cinpora- 
tures and Pressures, and Apparatus therefor.” 4. 
Messrs. 1 , G. Rankin and S. M. Kevington, “The 
Sulphides and Oxy-Sulphides of Silicon.” 

Royal Institution, Albcraarlc-streut, W., l p.m. 
Dr, Alexander Scott, “ i'he Chemistry of Photo¬ 
graphy.” (lascture 1.) 

Optical, 20, Hanover-square, W., 8 p.m. x. Mr. 
Frederic J. Cheshire, An Experimental Demon¬ 
stration of “ Some Now Optical Projection Appa¬ 
ratus.” a. Mr. Val. H. Mackinney, “ The Optics 
of Light Projection.” 

Electrical Engineers (at the Housk of thb Royal 
SocJKTY OF Arts), John-street, Adelphi, 'W.C., 

8 p.m. Mr. H. Hirst, “ Recent Progress in Tung¬ 
sten Metallic Filament Lamps.” 

Historical, Lecture-hall, Field-court, Gray*s-inn, 
W.C., 5 p.m. 

Numismatic, as, Albemarle-street, W., p.m. 

Friday, May 22.. .Royal Institution, Albemarle-street, W., 

0 p.m. Professor Dr, J, C. Kapteyn, “Recent 
Researches in the Stmeture of the Universe.” 

Qnekett Microscopical Club, so, Hanover-square, 
W.C., 8 p.m. 

Physical, Royal College of Science, South Kensing¬ 
ton, S.W., 8 p.m. X. Mr. G, P. Sexton, “The 
Spectrum Top.” 5. Mr. B. W. Clack, “The Co¬ 
efficient of Diffusion “ 3. Mr. B. S. Cohen, “ The 
Production cl Small ARemating Currents of Vari¬ 
able Frequency suitable lor Telephonic and other 
Measurements.” 

SAtpausAV, May Ha...Royal Institution, Albemarle-street, 

‘ i ®loyo»# “Japilneie 

(Lecture 11.). , ' ^ 

-Rotaaip, Inner Circle, Regent* s-park, ,K.W.>.3| 
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NOTICES* 


INDIAN SECTION. 

Thursday afternoon, May 21; Sir William 
Lee-Warner, K.C.S.I., in the chair. 

The paper read was The United Provinces 
of Agra and Oudh.** By SiR James Diggbs 
La Touche, K.C.S.I., Member of the Council 
of India. « 

The paper and report of the discussion will be 
published in a future number of the Journal, 


CONVERSAZIONE. 

The Society’s Conversazione will be held, 
by permission of the Trustees of the British 
Museum, in the galleries of the Natural 
History Museum, South Kensington, on Thurs¬ 
day evening, July 2nd, from 9 to 12 p.m. 

I'he following portions of the Museum will 
be open:— 

The Central Hall, containing cases of speci¬ 
mens illustrating Mimicry; adaptation of colour 
to surrounding conditions; protective resem¬ 
blance, cSrc. Also models of the Tsetse-Fly, 
the Malaria Mosquito, and the life history of 
the Malaria Parasite. A splendid specimen 
of the Sea Elephant has recently been placed 
on exhibition here. 

The North Hall, containing the collection of 
Domesticated Animals. 

The Bird Gallery, containing groups of 
British Birds and Nests; and in the Pavilion, 
at the West end, an] exhibition of the Land 
and Fresh-water Vertebrated Animals of the 
British Isles. 

The Gallery, containing the Reptiles, in¬ 
cluding the three gigantic fossil forms Diplo^ 
docus and Trtceratops from Wyoming, 
U.S.A., and Iguanodon from Bemissart, 
Belgium. 

The East and West Corridors on the First 
Floor, containing the Okapi, African Ante¬ 
lope^, and Qirafl^s* 


The Reception, by Sir Steuart Colvin 
Bayley, K.C.S.I., C.I.E., Chairman, and the 
other Members of the Council, will be held 
in the Central Hall from 9 to 10 p.m. 

A Selection of Music will be performed by 
the Baud of H.M. Royal Artillery, in the 
Central Hall, commencing at 9 o’clock. 

A Vocal and Instrumental Concert, under 
the direction of Mr. Harry Tipper, will be 
given in the Reptilia Gallery from 9.15 till 
10.15 p.m., and from 10.30 till 11.30 p.m. 

A Gramophone and Auxetophone Concert, 
under the direction of the Gramophone Com¬ 
pany, will be given at the Western End of 
the Bird Gallery at intervals from 9.15 p.m. 

Light Refreshments will be supplied at 
Buffets in the North and South Corridors 
on the First Floor of the Museum. 

Each member is entitled to a card for him¬ 
self (which will not be transferable) and a card 
for a lady. In addition to this, a limited 
number of tickets will be sold to members of 
the Society, or to persons introduced by a 
member, at the price of 5s. each, if purchased 
before the day of the conversazione. On that 
date the price will be 7s. 6d. 

Members can purchase these additional 
tickets by personal application, or by letter 
addressed to the Secretaiy at the offices of the 
Society, John-street, Adelphi, W.C. In all 
cases af application by letter a remittance 
must be enclosed. Each ticket wnll admit one 
person, either lady or gentleman, and must be 
signed by the member applying for it. 

Tickets wnll only be supplied to non-members 
of tbe Society on presentation of a letter of 
introduction from a member. 

It will greatly facilitate the arrangements if 
members requiring additional tickets will apply 
for them at as early a date as convenient. 

The Council reserve the right of stopping 
the sale of tickets or of raising the price, if it 
is found necessary, in order to restrict the 
number of visitors within reasonable limits. 

A programme of the arrangements for the 
evening will be published in due course. 
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PROCEEDINGSOF THE SOCIETY. 

APPLIED ART SECTION. 

Tuesday evening, April 28 ; Alan S. 
Cole, C.B., in the chair. 

The paper read was— 

LACE AS A MODERN INDUSTRY. 

By Miss Isemonger. 

The last ten or twelve years have seen a 
marked revival of many of the old handicrafts, 
which had fallen to decay through the 
substitution of machinery for every variety of 
hand labour. A reaction has set in, during 
the past decade, in those branches of labour 
where manual skill and individual intelligence 
can never be entirely replaced by mechanical 
contrivance, and in no held has this reaction 
told more extensively than in lace-making. 
Fifteen years ago English lace was almost 
extinct; to-day it is a recognised industry. 

So much has been written on the subject 
lately that it is unnecessary to describe the 
origin and history of lace-making in this 
country, it is sufficient to remind you that' 
there are only two distinct types of fine 
English lace, both of which belong to the 
Flemish school. Devonshire lace, commonly 
called Honiton, which is, both pillow and 
point, of the same kind as Brussels, and 
the lace of the Midlands, generally known 
as Bucks point,'* which belongs to the 
genre of Mechlin, Valenciennes, and Upper 
Flanders. Besides these, some tambour work 
is to be found in Essex, and various coarse 
laces, such as torchon and Maltese, are made 
alongside of the fine, in the same districts. 
This is the case in all lace-making countries, 
the coarser varieties representing the lower 
grades of Skill in lace craft. They are of 
little value artistically, and are frequently a 
source of deterioration to the industry as a 
whole, but that is a point 1 must illustrate 
later. The lace revival h chiefly concerned* 
with the two principal varieties already 
mentioned, and has taken place simulta¬ 
neously in the old centres of the industry. 
East Devon, with the neighbouring districts 
of South Somerset and South-west Dorset; 
and that part of the MidMhds* that in¬ 
cludes the north of Oxfordshire and Bucks, 
the adjbining dUtricts of Northamp- 
Imnshire^ ^d Bedfordshire. Its history is 


much the same everywhere. Sometimes- 
singly, sometimes in groups, as small so¬ 
cieties or associations, those interested in 
English lace set themselves to promote and 
improve its production by supervising the 
work, supplying good designs and mate¬ 
rials, and by obtaining a sale for the 
lace that would ensure sufficient wages 
to the workers. These enterprises were, 
in the first instance, purely philanthropic, 
for the industry had sunk to a level 
at which it bad. almost entirely ceased to 
attract commercial investment. But from 
very small beginnings, the revival grew ; 
between 1897 and 1904 a good deal was 
accomplished, a steady, though limited, 
supply of really fine work was established, and 
secured its market. Since then, within the 
last four years, a very noticeable advance has 
been made. It may be measured by the 
numbers that the industry employs, the im¬ 
provement in the texture, quality and design 
of the lace, and by the rise of the lace-makers' 
wages. The slides now shown illustrate three 
typical pieces of Devon lace, the first a collar 
made in 1830, three specimens of recent work 
and the sprigs used in Devon lace. Then we 
have three representing the fine lace of the 
Midlands, and one to show the Essex tambour 
work which closely resembles Limerick. 

To take the first point, it is very difficult to 
obtain exact figures, but to quote typical 
instances, Miss Audrey Trevelyan tells me 
that she started work in Beer and Branscombe 
in 1894 with a mere handful of old workers; 
she has now 80 in the former, and 60 in the latter 
village, not counting children. The North 
Bucks Lace Association in 1897 collected 
with difficulty fifty lace-makers of whom the 
majority were over sixty years of age, in 1902 
there were about 200, many of whom had been 
reclaimed from making coarse lace. This* 
year there are over four hundred workers of 
fine lace employed by the Association, of 
whom at least half are young women and 
girls and another 25 pbr cent, middle-aged' 
workers who had learnt in their youth and* 
hive now taken'to it again. It is estimated 
that ** Bucks point" gives employment to 
upwards of fifteen hundred workers in the 
Midlands^ for besides the N.B.L«A. there is a 
similar society lq Northamptonshire, and six or 
sdven ''free lances," who employ from 100 to 
150 workers each, such as Mrs. Harrison/at 
Faulerspury, Miss Sivewright, at Thame, and 
M^ Burrowes, at Buckingham. The locaU 
dealers also take a little fine lace, 
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little compared with what they buy of the and Newport Pagnell, but the attendance was 
coarse varieties. The number of workers small and irregular, and the classes have 
increases steadily, and will continue to do so, since been discontinued. At present the 
for all through the Midlands the women are Oxford County Council provides lessons at 
teaching their children to make lace, and Wheatley for a class that consisted last year 
this, in my opinion, is the most significant of nineteen pupils. A lesson of an hour is given 


Fio. * 



LiHsaxcK Run and Tambour. 


feature of the movement It was a matter of 
great difficulty, even as lately as 190s, to get 
the children to leatn to make fine lace, even 
When classes were providedby the Associations, 
^r by the County Councils at their instance. 

: During to ^904 the Bucks County Council 

firovided lUcW instruction at Stony Stratford 


once a week during nine months of the year. 
This is the only instruction in lace provided 
'by public money that I can hear of in-three 

\ 7 reproduce the couriesi/ ef tl»e 

directors from the Catalogue of the^ “ Daily Mail ” British 
ud Irish Lace Exhibition; and t^e blocks of Figs, a to 6 a^ 
-eare kindly lent by the Nbrth fiutks ^ce Association. 



JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


May S9y 1908. 


out of four of the Midland counties, and I in the week, and according to the letter of the 

must say that elemental^ instruction in lace- educational law, that is all a County Council 

mating limited to one hour a week, is simply is permitted to give to children pf school age. 

waste of time and money. If the lesson is in If a girl is to become a good lace-maker, if 


Fig. 2. 



Bucks Pillow-point (the first three show the tuKp pattern). 


the higher grades of lace-craft for advanced she is to earn anything appreciablei she must 
. pa|»ils it might be of service, but it is as futile be taught quite young, and practise the wesit 

to; try to train a child as a lace-maker as it evety day under supervision, otherwise it is 

would bje^^to expect her to become a pro- impossible to acquire the skilled tout^ mi 

lessiotial pianist, with one lesson of an hour whk^h the quality and value of the lace so 
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largely depend, or the speed, without which 
her earnings would be infinitesimal. It is far 
more satisCsctoiy firom every point of view that 
the lace-makers should themselves teach their 


the child’s interest in home that State educa¬ 
tion does so much to destroy. 

Bedfordshire is an exception among the 
Midland counties, in that its County Council 


Fig. 3. 



Naeuow Edgings and Insbktions of Midjland Lace. 


children; as far as manual skill is concerned, 
the result is better and much more likely to be 
permanent, and it tends, moreover, to quicken 
hoth the parents'se^nse of responsibility and 


actively aids the lace industry. The con¬ 
ditions of the industry in this county 
have been slightly different, for its trade 
in cheap coarse laces has been brisk for 
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many years with the result that Bucks 
poinjt was even more completely extin^ished 
here than in the neighbouring counties. It 
was not until 1903, when the revival of fine 


organisation, and supplied teachers and 
patterns, in return for an annual subscription 
to the general fund. Recently a Lace Educa» 
tion Committee has been formed under the 


Fio. 4. 



Scarves vh Bacics Lace. 


lace in Northamptonshiiw and Bocks began to au^ices of the Beds County Council, whicb io 
alfticf general attentidn, tbit eftoits were- elitrMed with ^ ye«f to ORjieiid 

lo restore it aW in Bedlbrdsliire^ ^ 0uttiig the« last sia. inoatlik 

Atf^lUpli^dtlbn wa^ fmfmed, affiiated to tha have been started In vaiioos 

N^®tLi|L*>aad the latter lent the help of its and Mackenzie, chairmaa "Jthk 
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qnittee, informs rae that there are many more 
4ipplicants than can at present be provided for, 
as teachers are scarce, and also the classes 
are strictly limited in the number of pupils 


on their own account; Lady Mackenzie herself 
has a class of seven little girls at Tempsford. 
It is too soon yet, of course, to show results, 
but much may be hoped for in time. 


Fig. 5. 



Bucks Lack, kklakosd to show Thksads of Edging and Lack. (Natural size in comer.) 


taken, the first lessons being giVen' to only 
two at a tithe, and the number gradually 
increased ai is made, but finally 

limited to tweh^. To ^event disappointment 
severalla^es have vblebteeted to give lessons 


A pro^9s of the difficulty of obtaining 
teachers, the established industries have re¬ 
ceived during the last two years an ever-increas¬ 
ing number of requests for teachers and pat¬ 
terns that they are quite unable to meet. These 
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requests come from all parts of the country, 
atld even from India and America, but foreign 
demands are naturally refused; the English 
industry cannot afford to create prof^ttive 
rivals. 

In Devonshire, also, the children are begin¬ 
ning to be taught at home, but the Devon 
County Council has done a great deal to 
encourage the Work and supplement private 
instruction. It provides teachers for classes 
twice a week, of two hours each, at Brans- 
combe, Bicton, Woodbury, Awliscombe, Broad¬ 
cast, Sidbury, another village of the name of 
, Woodbury, where the second lesson lasts three 
hours, and onc^ a week for two hours at 
Belstone and Sampford Courtenay^ Both 
children and women attend these classes ; the 
pupils number on an average eight at each 
place named, except Awliscombe, wlfere there 
are nine. 

The Somerset County Council gives no grant 
for lace instruction, but has offered this year to 
remit the fees of the six best workers in the 
lace class at the Taunton School of Art. This 
class, started in 1902, by members of the 
school, works only from new and original de¬ 
signs prepared by the teachelrs, who are all 
prizewinners in the national competition, and 
it has produced some very good work. 

Beyond the two principal centres of the lace 
indi^try, very little lace worthy of notice is 
made yet, though the rise of lace-making 
has induCNi^,, attempts to establish it in other 
parts of the 'cc^tiy,,such As Lady Thiselton 
Dyer’s Industry it Wilcon^be, Gloucestershire, 
the Winchelsea Industiy ^i^^ussex, both of 
which work Bucks point; anft the Honiton 
Settlement (for which Workers were brought in 
from Devonshire! in 1901), at Diss, in Norfolk. . 
This last-name 4 now employs fifty locally- 
trained workers, ind has twenty children under 
instruction, but is obliged to limit its numbers 
as the sale of the lace is uncertain. The 
Norfolk lace is very fair, but cannot as yet 
compete with Devon lace. Heredity has a 
very definite value in lace^maiking—where the 
craft is indigenojus v^uable WO^ is produced < 
with much less tirbuble than where 

it is introduced as a. new fotm of llbout. At ' 
Malmesbury, Warminster, and Downton, in 
Wiltshire, efforts have been made to revive 
the local lace, which I can only describe as a 
, degenerate form of Bucks^ point, or a cross 
between that and torchon. At Malmesbury, 
Suffolk has established a lace school, 
to i^ich are now attached 37 workers; at ' 
Downton gratuitous teaching is ^ven privately 


to a class of about twenty young girls, between 
the ages of ten and sixteen, and there are 
perhaps as many older workers scattered about 
the out-lying hamlets. 

There are also two entirely foreign 'forms of 
lace that are made, each in a small isolated 
district, from which neither has spread : the 
French tambour lace made at Coggeshall, 
Essex, that employs from fifty to sixty workers, 
and the thick linen lace of the Milanese type 
that is produced at Winslow, and a few neigh¬ 
bouring villages in Bucks, under the direction 
of the Hon. Rose Hubbard, by 150 women 
and girls. Point lace,'that is needle-point, 
has practically disappeared. A very little of 
inferior quality is made in Devonshire, but it 
is ao badly paid, and so injurious to eyesight, 
that it is only to be obtained nowadays from 
convents. 

The improvement in quality and texture of 
English lace is due largely to the improvement 
in the materials used. During the nineteenth 
century cotton came to be used everywhere (as 
it still is used in Belgium) in the place of linen 
thread, and at first the manufacturers refused 
to attempt to supply fine flax thread, saying 
that the demand for it was not sufficient to 
repay them. But as the demand came by 
degrees from several quarters, the thread was 
made, and during the last three years special 
attention has been given to the subject. Two 
Irish firms in particular now supply fine thread 
of exceltent quality, and the difference it makes 
in the texture of the lace is very noticeable. 
It now bears comparison, in this respect, with 
the sixteenth and seventeenth century lace, 
which Was of course made always of linen 
thread. In the same way cardboard had been 
. ^bstituted in the Midlands for parchment, by 
reason of its cheapness, and the restitution of 
the ol^ will^rial, which is much firmer as a 
foundation to work pn« has only been gradually 
achieved, These may seem trifling matters, 
but the use of proper materials affects not 
only the texture of the lace, but also the 
worker’s touch, on which the beauty and value 
* of the Jace so largely depend. From these 
fO come to the atl^essential matter of design, 
and here it must be confessed, although some 
advance may be shown, is the weakest point 
of the modem lace industry. 

1 have been reading, with veiy great interest, 
a paper on this subjoct written by Mr. Alan 
Cdh for this Society four years ago. Ho com- 
^ ptsuned of the general poverty of modern lace 
design, and of the habit of using for it only 
cortaiw stereotyped forms. and fillings ; he 
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spoke then only of Devonshire lace, but his 
criticisms apply e<}ualty to other V^ieties, and 
are still to a fi^reat extent just. He pointed 
out the advisability of procuring professional 


for him exclusively, but it must be remembered 
that design i8 the most-sKiUed and the most 
costly branch of the industry, and therefore 
the first to be neglected in time of depression. 


Fio. 6. 



Miss DELVss-BapuoHTON’s Paizx Desioit, 1904* 


work for this department of the industry, of 
having patterns prepared by trained designers, 
as is done on the Continent. In Belgium, and 
also 1 believe in Ireland, every lace dealer of 
any standing employs a designer who works 


Until it is definitely profitable to design lace, 
it is not to be expected that professional skill 
will be devoted to it, and as yet the lace 
industry in England has been able to afford 
comparatively little. But even] that little 
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6hows progress in the right direction# and 
material help has been given by the Board 
of Education in offering prizes in this section 
of design in the annual national competition. 
In 1903 the gold medal was won by Mrs. 
Mason, then a student, now a teacher of the 
Taunton School of Ast. Her services were 
subsequently obtained by Miss Trevelyan to 
devise the lace to be exhibited by the Beer 
and Branscombe Workers at the St. Louts Ex¬ 
hibition, where it took the Grand Prize. 

The Taunton School of AYt, as I have 
already mentioned, devoted special attention 
to the subject of "dace, and its students have 
been noticeably successful in the national 
competitions, catrying off the gold medal 
in 1903, the silver medal in 1904 and 1906, 
besides smaller prizes every year for the 
last ten years iti the section of lace de¬ 
sign. The gold medallist df 1904 was Miss 
Delves-Broughton, a student of Battersea 
Polytechnic, and her successful design shown 
on the next slide (Fig. 6) was bought and 
carried out by *the North Bucks Lace 
Association. This lady has since under¬ 
taken all the nejw designs required by the 
Association, besides several for the Paulers- 
pury industry, adH the lace made from her 
patterns has taken prizes in two succeeding 
years at the Albert Hall Exhibitions of Home 
Arts and Crafts, hnd several provincial ex¬ 
hibitions. A wide flounce of her designing 
has only recently'been completed in the finest 
hand-woven lineh ^thread, and is being ex¬ 
hibited in London. I may add that since her 
marriage, three ypars ago, she has given her 
valuable services |pee. 

Besides new dpsigns, many characteristic 
old patterns have Mfen reproduced and adapted 
to modem fashiop in the Midland industry. 
Bucks point is, byl^ nature, less variable than 
Honiton, and mt^h that is of value has been 
found among th^ iparchnrents handed down 
as heiriboms^in IUice<^making families: For 
instance, the tuiip<ipittefi^, m standard design; 
perhaps three hifil^ed years old, has 
adapted to colkrs, scarves, and berthas, 
besides its perrns^bimt use as ^ flounce or 
insertion. In thiliagitituiiit important 
that expert opinion should decide what to use, 
and what to discard. 

Of late years English lace has gained recog¬ 
nition abro^, Miss Trevelyan’s workers have 
iwatdind the Bronze Medal tt Chicago, 
Medal in Paris, G^and Prize at St. 
and ilhe Diplbme d’JHonn^ur at Milan, 
0^1 i^alian design. 


But foreign tariffs shut out English work 
almost entirely, so that we must look for a 
market for our home products within the 
Empire, and in this the home exhibitions are 
most useful. Within the last fifteen months 
English lace of good quality has been shown 
at the Albert Hall Exhibition, and at those of 
the Artists at Work {London and Glasgow), 
Amateur Arts (London and Brighton), and a 
large Lace Exhibition, organised by the 
Daily Mail, in London, also at Edinburgh, 
Newcastle, Bristol, Winchester, Aldeburgh, 
Lowestoft, Tunbridge Wells, Bishopsgate, 
Blessingboutne, and Luton ; and at Christ- 
•bhurch (New Zealand), not to mention the 
niany smaller ones in the provinces, especially 
in rtm lace districts. 

These exhibitions of handicrafts are of dis¬ 
tinct value to the lace industry in arousing 
wholesome competition on the one side, and 
public interest on the other. They serve also 
to educate the public taste, which in all 
branches of art is somewhat indiscriminating. 
One great difficulty that the promoters of lace 
as an art have had to encounter is that a large 
section of the public that buys, is absolutely 
ignorant as to what is good or bad, and 
merely wants something showy and cheap. 
But here genuine philanthropists have done 
good service, for they recognised that to re¬ 
establish the lace industry on a secure footing 
they must satisfy, not the ignorant buyer, but 
the connoisseur; they did not seek, as the small 
trader must, immediate and pecuniary profit, 
but yrere content to look to the ultimate benefit 
of the workers. In this connection it is worth 
while to note what has happened in Belgium 
in the last ten years. While the English 
industry 'has risen, that of Belgium has 
deteriorated. A decade ago quantities of fine 
pillow lace were made in the districts round 
Brussels, though the miserable wages—half a 
franc for a summer day’s work, out of which 
materials had to be paid foiS—discouraged the 
risii^ gener^Uion from lace-making. In 1895, 
cheapnesls of the supply, 
vatfmiB^ngliw dealers placed agents to buy 
up the lace, and gzadually whole villages came 
to amrk .exqlotii^ lor Aem. They wanted 
lace in quantities, and were not in the least 
particular as to the quality; the natural result 
was that fine work was speedily discarded; to 
the ^eat discomfiture of the Brussels lac#« 
deidflrs wbd have, on the Contiiient, more 
esp«pi|a(]r in >«ri8. n cUtnUk. 

BrawelK ^aler« and also tiie ivgw 
for -most iiopoctaat 
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houses, has told me that, except for convent 
work, the end of the supply of fine duchesse 
(pillow Brussels) is in sight. Through the 
short-sightedness of the dealers who cnier- 
paid the work, the industry has been exploited 


mercial side, and possess sufficient knowledge 
and influence to guide its patrons. Cause and 
effect ar t bound up in an eternal circle, the 
relation of skill in work to rate of wages, and 
of sVages to demand, act and react, one^upon 


Fig. 7, 



I. Irish (Yougbal), fiat needle-point. 2. Irish (Innisbmacsaint), raised needle-point* 

3. Parchment Pattern. 


by those who cater for a vulgar demand, and, 
as an ait> destroyed. 

There is always the danger of the same 
thing h^p^ng in Sngland unless the in- 
is t^rected .by persons recognise 
the meriti of its artistic as well as of its com- 


another. The standards of skill, in the classes 
that supply, must depend, ultimately, on the 
standards or taste among the classes that 
demands, but standards of taste can be largely 
influenced by the middleman. 

I have only referred incidentally to the. lace<^ 
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makers^ earnings* The rate of pay has risen 
from id. an hour, at which it stood for the last 
thirty years of the nineteenth century, to 2d. 
an hour, while highly skilled work is slightly 


not earn more than 7s. a week, many only 
make 4s. to 5s., though I have known ex¬ 
ceptional cases where highly skilled lace- 
makers, by devoting all their time to the 


Fig. 8 . 



A IJLCB-WOXKE& M) H$R PltLOW. 


better paid. Lace-makihg is so entirely a 
cottage industry, and so largdy a married 
woman’s trade, that it does not engage the 
ivotker’s whole time, and the earnings remain 
lot the most part a suppletnentaiy, not a living 
wage. 'FfObably eight out of ten workersJdo 


pIQlOw, have earned 12s. to 15s. a week, but 
^8 means ten hours workaday, sometimes 
more* Wages have not increased in proper* 
iloh to the increased demand lor English lace); 
and this is chiefly because of the ruinous 
competition to which the industry is exposed* 
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throughr convent labour. The competition of 
the cheap Belgian work is surmounted by the 
superiority of the British work, but convent 
lace, both Continental and Irish, is a serious 
obstacle to any rise of wages. These commu¬ 
nities, that are factories and retail houses in 
one, have a minimum of working expenses, 
and a practically unlimited supply of unpaid, 
or almost unpaid labour. Many convents that 
trade in lace <:apd fine needleivork take in 
foundling girls and bring them up to one 
branch of work only ; they become very highly 
skilled in that one branch, and often work 
simply for their keep, v^ich costs an endawed 
community very little. The result is that the 
work is sold at prices that undersell outside 
labour, while it affords an almost clear profit 
to the convent. Several of these lace-making 
convents, expelled from France, have settled 
in England, and I know of more than one in 
India, while there are many in Ireland. They 
constitute a very serious danger to the English 
industry and one that is likely to increase. 

The next slides show the beautiful needle¬ 
point made at Youghal convent, after which 
we have pictures of lace-workers of all ages. 

The industry stands in a peculiar and 
somewhat artificial position ; its production is 
largely stimulated by private and disinterested 
efforts, its trade is divided between small 
provincial dealers on the one hand, who 
find a ready market for cheap, inferior 
work, but are, with few exceptions, frankly 
ignorant of lace as an art, and philan¬ 
thropic and artistic enterprise on the other, 
which, regarded from the strictly commercial 
point of view, has so far carried on business at 
a loss. Between the two there are certain 
ladies to be reckoned with who dabble with the 
industry to supplement their incomes, and mix 
up pbilanthrophy and trade in inextricable con¬ 
fusion, to the detriment of both. For as they 
do not depend on lace-dealing for a living they 
are content to take a smaller profit than would 
be necessary for ordinary business, but since 
they wish to make a profit they economise over 
materials and designs and tend to keep both 
work and wages at a dead level. 1*he lace- 
makers have little choice of a market, ^nd are 
incapable of combining amongst themselves; 
their beautiful craft stands perpetually between 
the devil, in the shape of the speculative dealer, 
and the deep sea of oblivion, and only public 
appreciation of its value can make its pre¬ 
carious ppsttion secure. Like all skilled 
handicrafts, it represents, not merely the ad¬ 
dition of a few sbillings to the weekly eaminigs 


of working people, but the love of beauty, the 
joy and honest pride in work of many genera¬ 
tions past and gone ; it affords a better school 
for those same refining qualities than most of 
the occupations opened to the wives and 
daughters of agricultural labourers by free 
education. 

I should like to see a national Lace Guild in 
England, that should uphold the standards and 
best interests of the industry, while relieving it 
of the (fisproportionate trouble and outlay so 
often attendant on the sale of the lace. I am 
not at liberty to quote financial detaiFs, and in¬ 
deed .they would be out of place here, but there 
is no doubt that the small trader is almost 
inevitably parsimonious in his methods, 
while the amateur in trade is inevitably 
wasteful, and there is also no doubt that 
the lace industry is not yet strong enough 
to flow through the ordinary trade chan¬ 
nels. It will not, as prices go, bear 
more than one profit, and that profit, unless 
economy is effected, will not suffice both for 
ordinary working costs and for expensive 
aesthetic advance. A Lace Guild might meet 
the situation, and enable the recovered in¬ 
dustry to stand alone, and to keep an honoured 
place through many future generations. 


[The paper was illustrated by a series of lantern 
slides, specimens of Devonshire, Buckinghamshire, 
Northamptonshire, Suffolk, and Essex laces, lent by 
the Board of Education. Also by further slides of 
Buckinghamshire and Irish laces.] 


DISCUSSION. 

The Chairman (Mr. Alan S. Cole, C.B.), 
thought the Society was much indebted to Miss 
Isemonger for her most interesting paper, the slides 
and the specimens of work with which it had 
been illustrated making what she had said all the 
more real. Miss Isemonger seemed to think that the 
teaching of lace-making, as at piesent carried out in 
elementary schools, was useless, but be was not 
quite sure about that himself. Sincfe 1902 the nation 
had become possessed of local education bodies, 
which could be called upon to give suitable teaching 
for the particular districts with which they were 
concerned. He apprehended that if the local educa¬ 
tion authorities in, for instance, the Midlands, 
Devonshire, and Somersetshire, fpaew' what was 
wanted, they could easily initiate iustruetton in 
lace making in a most useful way, and provide for 
three or four hours’ instruction a week being given 
instead of one, as appeared to be the case in the 
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exceptional instance referred to. He was placed in 
rather a difficulty in speaking on the question of ele¬ 
mentary schools, because he was an official of the Board 
of Education, but he did not think he would be ex¬ 
ceeding his privileges or his restrictions if he referred 
to the introduction to the code of regulations for 
elementary schools which the Board issued, in which 
it was specifically stated that the elementaiy school 
was intended to develop the manual dexterity of 
children as well as their intellectual ability, in fact it 
was to cultivate the hand and the eye as well as 
the mind. He could quite imagine that in the lace¬ 
making districts the cultivation of the hand and the 
eye might be as important as the cultivation of the 
child’s capacity to know history or to be able to recite 
Milton, but it was a delicate question for him to dis¬ 
cuss, and he would much prefer that the people who 
were interested in lace-making in different districts 
should go to their own education authorities, and 
impress upon th«^m what it appears could be done, even 
under the present regulations, which were probably not 
so restricted as had been hinted, since it was possible 
to read a good deal of freedom into them. Lace¬ 
designing was not in a very high state of perfection in 
England, although it was better perhaps than it used to 
be. Miss Isemonger seemed to think that lace-making 
was nearly extinct in England fifteen years ago. On 
the contrary, he should have said that it was begin¬ 
ning to revive at that time, and that it was very nearly 
extinct thirty or torty years ago. Amongst those who 
had been very much interested in forwarding the edu¬ 
cation of people in taste and in fostering Irish lace¬ 
making industry were a few Irish Members of Parlia¬ 
ment, who in 1883 went to the Science and Art De¬ 
partment at South Kensington, and asked that office 
to do all they could to help. At the instance of Mr. 
Mundella, the then Vice-President for Education, 
he went over to Ireland, and lectured as best he could 
on the question of designs in the different schools and 
towns where Jace-making was in vogue. After that his 
duties increased, and he was called upon for the 
twelve years following to go round to almost all 
the convent schools and other centres where lace was 
made. Again, in {.Sfi;, he in<)uired into and reported 
on Devonshire lace-making, his report being laid 
before Parliament in the following year. In 1891 he 
reported upon lace-making in the Midlands. Hence 
therefore in that connection he desired to make this 
slight correction of Miss Isemonger’s statement with 
regard to the date of the revival of lace-making in 
this ‘Country. Again, he wished to point out that so 
far as he knew, very few Irish convents were at all 
concerned with foundlings, the majority of them 
dealing with adult lace-workers, who were helped 
very much by being given good designs, and also by 
being taught how to draw and make tracings. An 
important upshot of the movement in Ireland was that 
th»iloy;d Dublin Society, which wai|a verysactive body 
iiideb4;(#rtablished some years ago a scheme for 
prixes for aH sorta^ of lace-making, 
a l|atiiiient being made of the kind of laee 


which should be submitted to compete for the prises.. 
That bad had a most important influence on Irish lace^ 
making, because the Dublin Society had had Uio 
advantage of the advice of gentlemen engaged in 
trade, who were able to tell them what the changes 
of fashion were likely to be, and what sorts of lace 
should be produced. For several years he had taken 
part,, in connection with experts of the trade, in 
awarding these prizes for laces, and it had been most 
interesting io notice how Irish lace had developed in 
tastefulness and along trade lines, with, he believed, 
great advantage to the workers so far as wages 
were concerned. Nothing of that kind had been 
done in England. The writer of the paper had 
mentioned the National Competition, but that was 
absolutely restricted to stadents of the schools. 
Schools of Art, and classes which received granta 
from the Board of Education. The prizes offered at 
the National Competition were not offered specifically 
for lace in the same way as the prizes of the Royal 
Dublin Society, while the programme of the prizes of 
the Home Arts Association was a Utile vague com¬ 
pared with that of the Dublin Society, which had 
exercised an educational and effective control over 
the work in Ireland. Design was bound up very 
much with what a nation was or had been accustomed 
to do. He believed it to be the fact that France must 
for some time to come always be ahead of this nation 
in that respect, because she had such great traditions 
in taste maintained through her schools of designs. 
Colbert, Louis XIV.’s Chief Minister, initiated a 
Lace Making Company with the help of State sub¬ 
sidies, and encouraged the industry wherever it was 
suitable. The people who became proficient as lace- 
workers received, through the Company, designs made 
by competent and distinguished artists who had passed 
through the old £cal€des Btaux Arts. The influence 
of that school had percolated through all that had 
been done in France in the way of lace-making. 
Many connoiseurs did notUke the style of Louis XV., 
but the drawing and composUion to be observed in 
the more important lace of that time were of high- 
class ability. Instead of a National Company and 
State subsidres, Misa Isemonger’s proposed National 
Guild, working band-in-hahd with the public forces 
that it could operate upon, such as local education 
authorities and associations stood, he thought, a very 
good chance of performing great good for the lace. 
industry in England. 

. Mr. AkTHUJi 3 j^ciC 30 kNS thought, that as long 
as English people did not have good designs for 
la,ce-makmg it would be impossible to'make the pro¬ 
duct a commercial success. The old Italian and 
^mnch people used to pay hundreds of {rniinds for 
designs, and the sooner the best artists in £ng- 
hmd were ^ouraged to become lace-designers 
l^iter'it would be fdr the industry. The dedgns of 
^any artists were absolutely useless to the lacS« 
mlicar, because they displayed a Igok bf knowledge 
of Ihe tt^ttirments of the trade. Fine dedgun iSero 
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often made on paper, but it was impossible to 
interpret them into lace. Miss Isemonger had 
referred to Bucks point lace, but as a matter of fact 
Bucks lace was made on a pillow, and was quite dis¬ 
tinct from point lace. The point was only used for 
lace made with a needle. He quite agreed with the 
statement made, that instructing children in the 
schools for one hour a week in lace-making was 
useless. To be of any value the instruction must be 
continuous. Belgium had retained her supremacy in 
lace-making owing to the convents, the sisters of 
which took more pains in instructing their pupils than 
almost any other institution. It was the practice of 
the trade at one time to support particular convents 
by buying all the work they turned out, but ibis had 
been given up lately because inferior lace was then 
sometimes made which it was impossible to sell. If 
convents and schools were encouraged to produce 
good work, he thought the lace-making industry 
would be benefited. He thought it would be a prac¬ 
tical outcome of the meeting if a resolution in favour 
of the formation of a Lace Guild were passed, because 
in that event many wealthy ladies would join the 
movement. 

Mr. T, £sat Harrison said that lace-makers 
frequently complained of the work produced by the 
designers, but he thought both parties were rather 
obstinate, and if they would only woik together a 
little more, mutual benefit would result. He could 
not understand why some of the best designs which 
Miss Isemonger had shown were not applauded as 
some of the others were. 


Miss Charlotte Brown suggested that if a 
guild were formed it should be worked on more 
conservative lines than most existing guilds. Modern 
guilds had fallen into disrepute because they were, 
more or less, fast and loose associations, which were 
not conducted on sound lines. 

Miss Kewlry said that one of the principal 
difficulties in getting good designs for Bucks lace 
was that the expense was so enormous. £2 or 
had to be paid for quite a small parchment, and 30s. 
or 356. for a correct copy of it. The sheep-skin used 
was also veiy bad and quickly wore into holes, 
probably due to the fact that it was now prepared by 
machinery instead of by hand as in old times. The 
parchment bill of the North Backs Lace Association 
amounted to £1^0 or /50 a year, $0 that it was 
impossible to constantly renew designs owing to 
the great e«pente. Thete was only one worker 
In Northampton, Bucks, ead Bedford from whom 
it was possible to get an abtohiely conect design 
for a parchment; the people did not seem to learn 
now to reproduce the true pattern. A girl who wished 
to learn parohment pricking had to pay j^as to this 
woricer for her ktsons and live at her door for, three 


months, and then she was not able to do difficult work* 
A woman to be a parchment pricker must thoroughljj^ 
understand lace-making, otherwise she put in holes 
that were not required. The principal difficulties ex-^ 
perienced by the Association were the great scarcity^ 
of good prickers and good skin, and the great expense 
involved. 


Mr. Frederick ViGERs thought the first essential! 
was to get money with which to carry on the work. 
In his opinion, if a few artistic people were ap¬ 
proached, there would be no difficulty in obtaining 
the necessary funds so that a start could be made by 
obtaining a set of designs, from competent artists, 
from which beautiful lace could be produced. The 
ordinary modern lace was not ornamental for the 
person, nor particularly beautiful, and to go on 
making inferior lace from bad designs seemed to him 
waste of time. It had been suggested that designers 
who had not been accustomed to designing lace 
would not be fitted for the work; but if a de¬ 
signer was in the habit of seeing a good lace, 
or made a study of it, if he had fingers 
that could draw, he would soon produce proper 
designs. It was simply a matter of practice. Intelli¬ 
gent modern designers could easily make a study of 
the old lace, and pick up all the fine points connected 
with it. 


Miss Barnes, speaking as a practical lace-maker, 
said that a person who designed lace must be a lace- 
maker more or less. Many designs had been sent to 
her by eminent designers, which it was absolutely im¬ 
possible to use because the designers were unac¬ 
quainted with the details of the industry. The 
designer must understand exactly the character of the 
lace he was designing, and know exactly where the 
patterns touched; but it took some years of practical 
experience to obtain the requisite knowledge; in fact, 
in a certain sense, the lace-designer must be a worker. 


Mr. Arthur Black borne thought eveiyone 
agreed that it required skill to design lace. The 
only difference of opinion which existed between 
Mr. Tigers and the other speakers was, that whereas 
the former thought any artist could design lace, 
practical workers knew that a good lace-designer must 
have technical knowledge of the subject. If an artist 
studied the question for six or twelve months, he 
would be able to turn out good designs, but present- 
day artists would not devote their energies to the 
subject unless they were paid for it. 


Mr, Frederick Tigers agreed with Mr. Black- 
borne that the artist must, of comse. study t' e sub¬ 
ject, and that any design be proJuced must be usefal 
for the purpose for which'it was intended. 
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Miss PfiNDERSL Moody suggested that the 
children in village schools who were taught lace- 
ma^g should receive some instruction with regUrd 
to form and design, which at present was alqiost 
entirely absent from their teaching. Then as the 
children grew up and became competent lace- 
workers, they would have a fair knowledge of 
form and design, or at any rate an insight into 
the subject. If designs were then obtained from 
great designers, who perhaps had not made a tho¬ 
rough study of lace-making, these educated workers 
would be able from their own knowledge gained in 
lace-making to rectify any technical errors in the 
artist’s design. 

The Chairman, in moving a hearty vote of 
thanks to Miss Isemonger for her most interesting 
paper, said that although it was against the rule of 
the Society for the meeting to pass a resolution, he 
believed he was expressing the unanimous opinion of 
those present when he said that he thought it would 
be a desirable thing that a guild should be established 
to promote the interests of the lace-making industry 
in England. 

The vote of thanks having been carried unani¬ 
mously. 

Miss Isemonger, in reply, thanked the audience 
for the very kind reception which had been given to 
her paper. With regard to the remarks that had 
been made, the National Lace Guild, the formation 
of which she had ventured to suggest, would 
naturally uphold the best traditions of the industry in 
regard to design, and try to restore it to what it was 
in its palmy days, when great artists thought it worth 
while to make designs, and the workers were very 
highly skilled. ,But of course the root of the question 
was money. Unless very skilled work, both in design 
and handwork, could be paid for, the best lace natur¬ 
ally was not produced. Before the audience dis¬ 
persed she hoped they would carefully inspect the 
exhibits shown, amongst which was some Devonshire 
lace sent from two different centres, and also some 
specimens of the Devonshire lace that was made in 
Norfolk. Among the Honiton lace that had been 
sent were devices adapted from old patterns, and one 
specimen of an absolutely natural design of a blackberry 
spray. There was also a specimen of the Essex 
tambour work, and a few of the heavy Italian laces 
made in the Midlands, in addition to a good collec¬ 
tion of ffne Midland lace which she alluded to in the 
paper as Bucks point, to which expression Mr. Black- 
borne took exception. The expression was a local 
one, and was used in the sense of being fine lace, and 
not at all in the sense of lace made by the needle. 
Onfy one specimen of Irish naedle j^oint lace was 
exhibited, because she had not dealt sdth the subject 
of Iri/ffi lace but only stith the English industry. 


HOME INDUSTRIES. 

Railway Rolling Stock Construction^ — British 
railway companies manufacture in their own shops 
most of the rolling stock, engines, plant, and 
machinery they require. Are they well advised in 
doing so ? The question—one of very great import¬ 
ance to the companies concerned—is discussed by a 
correspondent of The Times (May 20), whose con¬ 
tention is that it would pay the companies* much 
better to do as foreign railway companies do ~that is, 
place the orders with private companies, and retain 
the shops chiefly, if not exclusively, for carrying on 
repairs, and .for retaining the rolling stock in an 
efficient condition. In the United States a limited 
amount of train construction is undertaken, but most 
of the work is let by contract. According to the 
New York Railroad Gazette^ twelve private firms of 
locomotive builders in the United States and Canada 
completed 7,362 engines last year, nearly 90 per cent, 
of which were for domestic use, and quite recently the 
establishment of large locomotive works at Montreal 
was decided upon. In Germany, a single firm claims 
to have built 6,783 railway engines, of which 71 per 
cent, were for German railways. And it is the same 
with France, Belgium, and other industrial countries. 
The United Kingdom is the only country in the 
world in which railway companies constitute them¬ 
selves wholesale. manufacturers. What are the 
special circumstances that make it prudent and 
profitable for railway companies in this country 
to depart from the general rule.^ They are diffi¬ 
cult to find, whereas the objections to the com¬ 
panies being their own manufacturers are many 
and obvious. It is not likely that the companies 
can manufacture as cheaply as outsiders. In the 
commercial world, as the correspondent of The 
Times points out, the specialising of manufacturing 
businesses is becoming more and more marked; com¬ 
petition has compelled not only the specialising of 
plant and machinery for individual industries, but the 
proper selection and training of men for the same 
purpose. According to the most advanced practice, 
it would be almost impossible for a firm of railway 
carriage builders to undertake the manufacture of 
locomotive engines, or vice versa ; or for a maker of 
signalling apparatus to build railway waggons. The 
nature of the work is so dissimilar, and the competi¬ 
tion is so keen, that it would invite disaster. But 
a modem British railway shop is little less than a 
hu^e “arsenal given up to the production of almost 
tsii^kind of equipment and plant necessary to main¬ 
tain the service. Amongst these are locomotives, 
carriages and waggons, points, crossings, signals, 
and other permanent way material. Some modem 
British railway shops also include steel works and 
soiling mills in their equipment. All these highly 
speciahsed trades are carried on by one man and his 
staff, few, if any, of whom have had any cotnnijerdal 
training:, and t^y are carried on practically under one 
roof, intermingled wdth a variety of miscellaneous 
iWork, and side by side with an immense volpme of 
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repairing of all descriptions. There is not the incentive 
to competition, and the payment to those responsible 
is the same whatever the results. Then the system of 
costing is not likely to be accurate, and whilst a large 
amount of expensive machinery must be provided to 
keep up the demands of new construction, it can be 
kept fully employed only as long as there is work 
ahead. Railway companies are not immune from 
depression in trade more than manufacturers, but 
there is this important difference, that the private 
manufacturer is not confined to one market. When 
one is dull another may be active, so that there is 
reasonable prospect of fairly constant work ; but with 
railway companies, when traffics decline, and stock is 
laid up, new work must cease, and the plant pro* 
vided to deal with it must be wholly idle. The British 
railway manager will reply that by doing their own 
work the railway companies arc able to employ 
cheaper labour, and to save tbe manufacturers* profit, 
but examination would probably show that the real 
cost of locomotives and carriages is much more than 
the market price. 

fVoo/ Parking .—A new process in wool packing, 
having for its object the exclusion of such foreign 
fibrous matter as twine and jute from the bales, is 
being tested in Australia. It was tried last month 
in presence of members of the Australian Wool 
Sorters* Association at a warehouse in Melbourne, 
and is said to have given satisfaction. Under this 
proce.ss packs with specially prepared “ heads ** and 
loose tops are used. After the bale is pressed the 
‘‘head ** is firmly secured to it. The chief feature of 
the system is that no twine or string can enter the 
bale, tbe only stitching necessary being on the two 
outside Haps. There is also a saving of twine, and 
another important feature is that by simply cutting 
the stitching on the two outside Haps the bale is 
ready for inspection by the wool buyer. 

Metal Buttons ,—Opinions dift'er a good deal as to 
the Territorial Army and its future, but one industry 
has good reason to be thankful for its creation. The 
Volunteers wore dark metal and white metal buttons 
upon their uniforms ; the Territorials will wear yellow 
metal .buttons, and the Birmingham button factories 
are just now busily engaged in executing War Office 
orders. It is, however, urged that the present rush 
and overtime in the trade might easily have been 
avoided, since it might have been foreseen that the 
Territorials would require buttons on their uniforms, 
and employment in their manufacture might have 
advantageously spread over many dull months instead 
of being concentrated upon a few weeks. Be that as 
it may, the filUp must be welcome. 

Home Trade Contracts .—There seems to be a 
strong and general feeling of dissatisfaction just now 
amongst manufacturers with the methods of home 
trade buyers. The complaints are directed not 
against the probity of individuals but against a loose 


practice that has become almost a custom of the 
trade. It is alleged to be very common amongst 
home trade buyers to order something like a 
maximum .season*s supply beforehand, and then, if 
the season’s demand proves disappointing, to neglect 
or refuse to take delivery of the full quantity bought. 
One correspondent writes to say that because last 
year his firm would not give full delivery of certain 
lines of goods it had about fifty claims from home 
trade houses to settle on account of non-delivery. 
Now tbe firm has on the contrary on order from these 
same firms an average of i ,000 pieces each, of which 
they have taken delivery of perhaps an average of 300 
pieces, thus leaving a heavy stock of which they refuse 
to take delivery, although the goods have all been 
ready for several months. Another correspondent 
says his firm has over ;^4,000 worth of stock for home- 
trade houses, all due by legal contracts, January to 
April, and are absolutely unable to force delivery 
unless they go to tbe Law Courts, a course both un¬ 
satisfactory and expensive. The suggestion has been 
made that Chambers of Commerce should take the 
matter in hand, and draw up a common form of con¬ 
tract for use in the home trade, definitely fixing the 
final date for the completion of the transaction. But 
there are difficulties in the way of hard-and-fast con¬ 
tracts strictly expressed between buyer and seller. 
Where provision has to be made months ahead for a 
season dependent upon the weather there must be a 
large percentage of waste and loss in the marketing 
of goods subject to change of fashion, and some 
system would seem to be wanted by which this in¬ 
evitable loss should be borne in equitable proportions 
by producer, distributor, and retailer. 

Railwavi and the Public .—The affairs of the rail¬ 
ways are a good deal in view just now. The move¬ 
ment in favour of nationalising them has brought 
into being a society to promote this great change. 
An executive committee has been formed, which 
includes several members of Parliament, and this 
committee has issued a circular, in which it says it 
hopes to bring about the change by means of (i) 
inquiries and investigations here and abroad, and 
arranging for national and international corre¬ 
spondents ; (2) the establishment of branches wherever 
possible; (3) the publication of literature; (4) the 
holding of meetings ; (5) the delivery of lectures ,* (6) 
the organisation of debates ; (7) and by taking advan¬ 
tage of every opportunity to call public attention to 
the transit grievances of traders, farmers, and the 
community. To cany on thi.s propaganda the society 
seeks to raise funds by annual subscriptions and 
donations of members. Another set!ti^n of the public, 
railway shareholders, content with the present private 
ownership, but ill-content with the management of 
the companies, has formed an Association, to be 
known as the Railway Shareholders* Association, 
which proposes to call a conference of railway share¬ 
holders for the end of June. The aim of the confer¬ 
ence will be ‘*to bring all sections of the railway 
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world to a better knowledge of each other, and a 
bctt^ understanding of each other’s claims.” Re¬ 
presentatives of the various interests connected with 
railways—traders, employees, &c.—will be welcomed, 
and specialists in various branches of railway econo¬ 
mics will be invited to read short papers, and to take 
part in discussions. 


GENERAL NOTES- 

Portraits of Members. —Messrs. Maull and 
Fox have for some years taken photographic portraits 
of members of the Society, and they have lately pre¬ 
sented the Society with a series of these portraits up 
to date. Messrs. Maull and Fox have expressed their 
willingness to take photographs of the members ot 
the Society gratuitously and to present a copy to the 
sitter. 

American Society of Mechanical Engi¬ 
neers. —The semi-annual meeting of this Society 
will be held in Detroit, Michigan, from June 23rd 
to 26th. Papers on the conveying of materials, 
and conveying machinety, including belt conveyors, 
will be read. Among other subjects to be dis¬ 
cussed, are **Clutches” (with special reference to 
automobile clutches), ” Some Pitot Tube Studies,” 
“Thermal Proportion of Superheated Steam,” 
“Horse Power, Friction Losses and Efficiencies of 
Gas and Oil Engines,” “ A Journal Friction 
Measuring Machine,” “ A Simple Method of 
Cleaning Gas Conduits,” “A Rational Method of 
Checking Conical Pistons for Stress,” and “The 
By-Product Coke Oven.” A lecture on “Contribu¬ 
tions of Photography to our Knowledge of Stellai 
Evolution,” will be delivered by Professor John A. 
Brashear, of Alleghany, Pa. Excursions will be 
made to manufacturing plants, shipbuilding yards, 
and various points of interest in and around Detroit. 

Hops in California.— In California, as else¬ 
where, it is usually a feast or famine with hop 
growers. The market for no other staple is so easily 
glutted. The crop of 1907 was the largest on record, 
being estimated at 143,500 cwts., against 138,571 
cwts. in 1906, and 1x3,750 cwts. in 1905. During 
the last three or four years a large hop grower of 
California has been experimenting on the production 
of a hop-picking machine, and in his report on the 
trade and commerce of the district (Annual Series, 
No. 3998), Mr. Consul-General Hearn says the ma¬ 
chine was put into operation on a small scale in 1907, 
and proved very successful. A number of machines 
are now in course of construction, and will be used 
b harvesting the crop of 1908. The inventor ex- 
jpocts Uiat his machine will he introduced into the 
Kingdom in 1909. ^ J^rospectos with an 
llbliixi^^n of the machine will not be available until 
mexi y^r«hut if experience pa-oves that it will do on 
f e(^b^bl 4 cale what is claimed for it, it must 


greatly affect the hop position in this country, since 
it will largely reduce the cost of harvesting crops, now 
such a very serious item in the expenditure of the hop 
grower. Further information about this machine 
will be awaited with interest. Meanwhile it will be 
well to remember that, more especially, perhaps, with 
American invention*, there is often a wide difference 
between promise and performance. 


MEETINGS FOR THE ENSUING WEEK. 

Monday, June i . Royal Institution, Alhemarlu-street. W., 
5 p.m. General Monthly Meeting. 

Engineers, in the Theatre of the United Service In¬ 
stitution, Whitehall, S.W., 7I p.m. Mr. A. H, 
Allen, “The Engineering Pros and Cons of the 
Metric System." 

Entomological, iz, Chandos-street, W., 8 p.m. 

Chemical Industry (London Section), Burlington- 
house, W., 8 p.m.> I. Dfs. C. A. Keane and H. 
Burrows, “The 'Autolysater,' an Apparatus for 
the Automatic Estimation of Carbon Dioxide." 
2. Mr. O Guttman, (a) “SomeModem Chemical 
Plant;" (^) “ lilxplostons and the Building of 
Explosive Factories." 3. Mr. H. £. Watt, “ The 
Estimation of Orcinol in Orchella Weed." 

Actuaries, Staples-inn-hall, Holbom, W.C., 5 p.m. 
Annual Meeting. 

Tuesday, Junk 2 Royal Institution, Albemarle-street, W., 
3p.m. Prof. W. Stirling, “Animal Heat and 
Allied Phenomena." (Lecture II.) 

Alpine Club, 23, Savile-row W., p.m. 

WxDNKSDA\, June 3 ..Geological, Burlington-bouse, W., 
8 p.m. 

Royal Arrhieological Institution, so, Hanover- 
square, W., 4J p.m. Dr. Robert Munro, “ The 
Transition between the Pal.eolithic and Neolithic 
Civilisations in Europe." 

Thursday, Junk 4 Royal, Burlington-house, W., 4J p.m. 

Antiquaries. Burlington-bouse, W., 8J p.m. 

Linnean, Burlington-house, W., 8 p.m. i Prof. A, 
Dendy, " Note on the Spicules of Chirodota gtn^ 
mifera (Dendy and Hindle)." a. Mr. E. S. Sal¬ 
mon, “ 1 wo new Fungus Diseases." 3. Mr. F. N. 
Williams, “The Caryophyllace.T* of Tibet." 4. 
Mr. F. A. Potts, “Polych;uta of the Indian 
Ocean." 5. Dr. S. J. Hickson and Miss Helen 
M. England, “ The Stylaster^a of the Indian 
Ocean." Messrs. W. N. Cbeesmaii and T. Gibbs, 
“ A Contribution to the Mycology of South Africa." 

Chemical, Burlington-house, W., 8} p.m. z. Mr. 
W. Godden, “ Condensation Products from Pinene 
Aminodicarboxylic Acid." 2. Mr. J. S. Jamieson^ 
“A delicate Test for Bromides alone, or in .Solu¬ 
tion with Chlorides." 3. Messrs. W. H. Perkin 
and W. J. Pope, “ Experiments on the Synthesis 
of z-methyloyclohexyHdene-4-Acetic Acid." 4. 
Messrs. M. O. Forster and H. K. Fiera, "The 
Ttiazo-group. Part IV. Allyl Azoimido." 

Royal Institution, Albemarle-street, W., 3 pan* 
Dr. A. Scott, " The Chemistty of l 4 iotography," 
(Lecture 111 .) 

Friday, June 5...Royal Institution, Albemarle-stmet, W., 
q p.m. Professor Sir James Dewar, “ The Nadir 
of Temperature and Allied Problems." 

Philological! Uniwnrsity College, W.C., 8 p.m. 

Quekett Microscopical Club, so, Hanover-squake, 
W.C., 8 F*m. 

^TURDAlr, June 6...Royal Institotion, AlbeoMwleHitteet^ 
W. 3 p,m. Dr. H. W. Davies, “ The Art of BiMsh 
and Future Developments." (Z^ture 11 .) 
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NOTICES. 


SWINEY PRIZE. 

The Council have to give notice that the next 
award of the Swiney prize will be in January, 
1909, the sixty-fifth anniversary of the testator’s 
death. Dr. Swiney died in 1844, and in his 
will he left the sum of ^^5,000 Consols to the 
Society of Arts, for the purpose of presenting 
a prize, every fifth anniversary of the testator’s 
death, to the author of the best published work 
on Jurisprudence. The prize is a cup, value 
;^^ioo, and money to the same amount; the 
award is made jointly by the Royal Society of 
Arts and the College of Physicians. The cup 
now given is made after a design specially 
prepared in 1849 for the first award, by D. 
Maclise, R.A. 

In accordance with the arrangement with 
the College of Physicians, the award next year 
will be for Medical Jurisprudence. 

Any person desiring to submit a work in com¬ 
petition, or to recommend any work for the con¬ 
sideration of the judges, should do so by letter, 
addressed to the Secretary of the Society. 

The following is the list of the recipients 

1849* J* A. Paris, M.D., and J. Fonblanque, for 
their work, ** Medical Jurisprudence.” 

1854. Leone Levi, for his work, **The Commercial 
Law of the World.” 

1859. Dr, Alfred Swayne Taylor, F.R.S., for his 
work, ** Medical Jurisprudence.” 

1864. Henry Sumner Maine (afterwards K.C.B), 
D.C.L., Member of the Legislative Council of 
India, for his work, ” Ancient Law.” 

1869. William Augustus Guy, M.D., for his “ Prin¬ 
ciples of h'orensic Medicine.” 

1874, The Right Hon. Sir Robert Joseph PhiUimoie, 
B.C.L., for his Commentaries on International 
^ Law.” 


1879. Norman Chevers, for his Manual of 
Medical Jurisptudence of India.’* 

1884. Sheldon Amos, M.A., for his work, “ A 
Systematic View of the Science of Jurisprudence.” 

1889. Dr. Charles Meymott Tidy, F.C.S., for his 
work, ** Legal Medicine.” 

1894. Thomas Erskine Holland, D.C.L., for his 
work, “ The Elements of Jurisprudence.” 

1899. Dr. J. Dixon Mann, F.R.C P., for his work. 
Forensic Medicine and Toxicology.” 

1904. Sir Frederick Pollock. Bart., and Professor F. 
W. Maitland, for their book on “ The History of 
English Law before Edward the First.” 


CONVERSAZIONE, 

The Society’s Conversazione will be held, 
by permission of the Trustees of the British 
Museum, in the galleries of the Natural 
History Museum, South Kensington, on Thurs¬ 
day evening, July 2nd, from 9 to 12 p.m. 

The following portions of the Museum will 
be open :— 

The Central Hall, containing cases of speci¬ 
mens illustrating Mimicry; adaptation of colour 
to surrounding conditions; protective resem¬ 
blance, &c. Also models of the Tsetse-Fly, 
the Malaria Mosquito, and the life history of 
the Malaria Parasite. A splendid specimen 
of the Sea Elephant has recently been placed 
on exhibition here. 

The North Hall, containing the collection of 
Domesticated Animals. 

The Bird Gallery, containing groups of 
British Birds and Nests; and in the Pavilion, 
at the West end, an exhibition of the Land 
and Fresh-water Vertebrated Animals of the 
British Isles. 

The Gallery, containing the Reptiles, in-. 
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eluding the three gigantic fossil forms Diplo- 
docus and Triceratops from Wyoming, 
U.S.A/, and Iguanodon from Bernissart, 
Belgium. 

The East and West Corridors on the First 
Floor, containing the Okapi, African Ante¬ 
lopes, and Giraffes. 

The Reception, by Sir Steuart Colvin 
Bayley, K.C.S.I., C.I.E., Chairman, and the 
other Members of the Council, will be held 
in the Central Hall from 9 to lo p.m. 

A Selection of Music will be performed by 
the Band of H.M. Royal Artillery, in the 
Central Hall, commencing kt 9 o’clock. 

A Vocal and Instrumental Concert, under 
the direction of Mr. Harry Tipper, will be 
given in the Reptilia Gallery from 9.15 till 
10.15 p.m., and from 10.30 till 11.30 p.m. 

A Gramophone and Auxetophone Concert, 
under the direction of the Gramophone Com¬ 
pany, will be given at the Western End of 
the Bird Gallery at intervals from 9.15 p.m. 

Light Refreshments will be supplied at 
Buffets in the North and South Corridoi;? 
on the First Floor of the Museum. 

Visitors travelling by District Railway (or 
other underground railways in connection) 
will be allowed free use of the Company’s 
Subway. 

Each member is entitled to a card for him¬ 
self (which will not be transferable) and a card 
for a lady. In addition to this, a limited 
number of tickets will be sold to members of 
the Society, or to persons introduced by a 
member, at the price of 5s. each, if purchased 
before the day of the conversazione. On that 
date the price will be 7s. 6d. 

Members can purchase these additional 
tickets by personal application, or by letter 
addressed to the Secretaiy at the offices of the 
Society, John-street, Adelphi, W.C. In all 
cases of application by letter a remittance 
must be enclosed. Each ticket will admit one 
person, either lady or gentleman, and must be 
signed by the member applying for it. 

Tickets will only be supplied to non-members 
of the Society on presentation of a letter of 
introduction from a member. 

It will greatly facilitate the arrangements if 
members requiring additional tickets will apply 
for them at as early a date as convenient. 

The Council reserve the right of stopping 
the sale of tickets or of raising the price, if it 
i 19 found necessary, in order to restrict the 
itumber of visitors within reasonable limits. 

A programme of the arrangements for the 
evening published in due course. 


PROCEEDINGS OF THE SOCIETY. 


INDIAN SECTION. 

I'hursday afternoon, April 30; The Right 
Hon. Viscount Midleton in the chair. 

The Chairman said it was not the first time 
that Lord Lamington had contributed a paper to the 
Society. In 1892 he read a most interesting paper 
dealing with his experiences as a traveller in Indo- 
China. Since then he had been Governor of 
Queensland and of Bombay, in which high stations 
he had shown great resourcefulness. His adminis¬ 
tration had been thoioughly appreciated by the 
Goveimnents under whom he had served, and also 
by those over whom he had been called to preside. 

The paper read was — 

REMINISCENCES OF INDIAN LIFE. 
By Lord Lamington, G.C.M.G., G.C.I.E. 

I do not presume to call this paper an ad¬ 
dress, as it contains at best but a series of 
jottings on various matters connected with 
Bombay. The paper read by Sir William 
Lee-Warner in 1904, that more recently by 
Mr. Lawrence on Agriculture, besides one 
read by Sir David Barr on the Native States, 
forbid my dealing deeply on topics disposed of 
by those of far greater experience than myself. 

Whatever may have been the manner of the 
performance of one’s duties, no one who has 
filled the post of Governor of Bombay could 
have anything but a natural pride in having 
had the privilege of being associated with that 
province, possessed of so many and varied 
interests, and having for its capital one of the 
most magnificent cities of the world. 

It will ever be a memory to gladden my 
spirit to recall the view from Malabar Hill. 
More particularly on one occasion, just before 
dawn, do I remember the effect produced by 
the rays of sunlight behind the ghdts, throwing 
the latter into relief, lighting up the harbour 
and reddening the roofs and pinnacles of the 
stately buildings in the Fort, whilst nearer at 
hand below slumbered Back Bay and its palm- 
edvered shores; and to the North-East streaks 
of smoke from the tall chimneys showed 
that the industrial world was awakening, and 
for once this evidence of human activity really 
lent a picturesque touch to the scene. At 
times the disfigurement due to the grimy out¬ 
pourings of the factories is deplorable. In 
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private and in public I have discoursed on 
this theme. Prosecutions did take place, but 
it was very difficult to secure a conviction 
against individual offenders. I gather from the 
latest reports that smoke consumption appli¬ 
ances are being adopted. Let us hope that 
the use of these, combined with the introduc¬ 
tion of electricity produced by water power, 
and with regulations more stringently enforced 
in the future, will ensure that one of the most 
glorious of landscapes will cease to be be¬ 
smirched by a careless and wasteful expendi¬ 
ture of coal. 

Development of Bombay City. 

Few subjects had greater interest for me 
than those connected with the development of 
Bombay. Situated on a scries of islands agglo¬ 
merated into one, seagirt on three sides and 
only connected with the mainland by two 
railways and two narrow causeways, it is 
cramped like New York, and being the chief 
gate by which human, commercial, and postal 
traffic passes in and out of India, the problems 
of how to assist locomotion and to get rid 
of overcrowding are not easy to solve. 

In 1891 the population was 821,764 ; in 1901 
it had diminished to 776,006, but the latter 
census was taken after the fourth visitation of 
plague, w'hich not only thinned its numbers but, 
through fear, caused many of the floating 
population to withdraw to their villages in the 
Mofussil. This was, in fact, a purely temporary 
check, and the carefully organised municipal 
census of 1906 showed a total population of 
977,822. Presumably you are all well aware 
of how the Improvement Trust was constituted 
by Lord Sandhurst’s Government with the 
object of effecting speedy reforms in the city. 
Its constitution was not popular and its action 
has often been challenged, on contradictory 
grounds; sometimes it is charged with 
going too slow and sometimes with going 
too fast in the work of demolition and thereby 
accentuating the evils it has sought to re¬ 
move. But it. can point to the expenditure 
of 241 lakhs of rupees, or over ij million 
pounds, in pursuit of its object, to the erection 
of substantial and healthy bungalows in dif¬ 
ferent parts of the Fort, where there is an ever- 
pressing demand for residential accommoda¬ 
tion for both Europeans and Indians. It has 
reclaimed some 15 acres of foreshore in Colaba 
adjoining the Fort, at a cost of about 4 lakhs, 
and this artidcially-created land is now leased 
for building at a rate corresponding to a 
capital value of about 24 lakhs. Northward 


of the Fort, near to the southern boundary of 
the native town, a broad new street, running 
east and west, has been created, which new 
artery of communication as well as of ventila¬ 
tion was opened by Her Royal Highness the 
Princess of Wales, in 1905, and has been 
appropriately named Princess-street. The 
land required for this scheme included alum 
areas purchased at cheap rates, and more 
valuable plots rising in cost to the very 
high figure of ;^66 sterling per square 
yard. The development of the sites along 
this truly princely thoroughfare is now pro¬ 
ceeding, the plots being leased to private 
individuals, who have begun the work of con¬ 
struction. About a mile to the northward the 
trustees have undertaken another and still 
larger street scheme, extending for a mile and 
a half, practically from sea to sea, across the 
island. Elsewhere a compact block of insani¬ 
tary properties, covering 7.} acres, has been 
acquired, and, w'hen arrangements for housing 
the present occupants are completed, demoli¬ 
tion and reconstruction will be undertaken. 
This area is known as Kolivada, where 
in closely packed and insanitary tenements, 
abutting on narrow^ streets and unsavoury 
lanes, the descendants of one group of the 
ancient Koli inhabitants of Bombay are 
collected. This most interesting community 
has resided here (though not, of course, in the 
identical dwellings) for many generations. 
The Christian Koli, w'hose ancestors were 
converted under the Portuguese rule, lives 
peaceably side by side with his Hindu 
kinsman, each worshipping in his own 
temple in his own way. The former is, 
perhaps, singular, in that he frequently 
possesses simultaneously a Christian name 
and a Hindu name. The forefathers of these 
Kolis were among the first loyal subjects of 
the Company in India and their caste name, 
Koli, has, I think, given the English language 
the word ** coolie,” the Kolis being prominent 
not only as fishermen, but as palki bearers, 
soldiers, and unskilled labourers. At Agri- 
pada,'still further north, in a larger area trans¬ 
ferred by Government to the Trust, the 
work of development is complete as regards 
roads, sewerage, and water supply, and the 
leasing of plots for building has begun. At 
Mahim, in the extreme north of the island, 
localities now largely composed of fields and 
cocoanut groves have been marked for de¬ 
velopment in order to relieve congesticu and 
provide for further expansion. Ten years 
hence these schemes now in progress will have 
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done much to transform Bombay. I am quite 
well aware that my opinion is not the popular 
one, but except for specific objects I mistrust 
any official body undertaking* building schemes. 
It may be an impracticable counsel of perfec¬ 
tion, but I would like to have seen the central 
authority solely insisting on the compliance 
with stringent by-laws in everything concern¬ 
ing health and sanitation, leaving to private 
companies or individuals the development of 
land for buildings. Of course, only a central 
body could condemn insanitp.ry areas and 
broaden streets, but in the long run I believe 
that the rehousing of displaced people would 
be met better and more speedily by private 
enterprise. So long as a public body provides 
* houses for private individuals, an uncertainty 
in the building trade is created, which frightens 
capital from such investments. This has been 
demonstrated in Edinburgh, Leith, and Glas¬ 
gow, where it has been conclusively shown 
that corporation tenements have done nothing 
for the poor and are worse let than the average. 
In London and Bombay it has been shown 
that buildings for dishoused people are 
rarely occupied by those particular people for 
whom they have been constructed. Possibly 
historical students may know, though others 
do not, that a century ago, in 1803, the then 
Government of Bombay seized the opportunity 
afforded by a great fire in the northern part of 
the then existing native town to appoint a 
committee to carry out somewhat, similar 
schemes of improvement. So there is nothing 
new under the sun. Luckily we need no longer, 
as then, subordinate our schemes to considera¬ 
tions of external defence. The Board of Trus¬ 
tees, when paying ^^9 per square foot for 
small plots of land, have reason to know that 
in popular estimation property is secure, and, 
presumably, do not agree with Pepys, in the 
seventeenth century, that— 

The Portuguese have choused us in the island of 

Bombay which is in the East Indies.It 

being, if we bad it, a poor place. .... Whereas 
they made the King and Lord Chancellor and other 
learned men about the King believe that that and 
other islands which are near it were all of one piece, 
but it is quite otherwise.*’ 

Possibly, when searching for new building 
plots to relieve congestion, the Trustees recall 
with envy the conditions existing when in z668 
jUbe local authorities considered tltat ** hogs and 
diickfi cannot be hastily eoepuraged as they 
are lookedjepon as the annoyance of this island 
in the tiiiie of corn,**^or when in 1^84 the Court 


of Directors wanted ''that woodland upon 
Malabar Point let for growing pepper.’^ 

There is one scheme that 1 had much at 
heart, which was to reclaim a broad and lonjg 
belt on the eastern shore of Back Bay. The 
northern portion of this, some 160 acres, 1 
would reserve as a raaidan and recreation 
ground, so sorely needed. The southern and 
broader end would be devoted to building, 
and, according to the figures compiled by a 
special committee appointed by Government, 
the income thus derived would repay the cost 
of the scheme. It would be flanked by a fine 
drive and ride along the sea-front. That done 
I think there should be no further encroachment 
on Back Bay. It is most undesirable to check 
the prevailing breezes that sweep in over its 
surface, bringing freshness to invigorate the 
toilers in the Fort, and, besides, any breach of 
its noble sweep would greviously impair the 
beauty of the city. 

Bombay rejoices in a great supply of stored 
water, though extra pipes will be required to 
meet the growing demand, and to make good 
the leakage that takes place in the city 
reservoirs. The finances are in excellent con¬ 
dition, and year by 3'ear it has been possible 
to reduce taxation. 

Factory Lahouk. 

Before leaving the subject of Bombay city 
may I be allowed briefly to refer to the 
question of factory labour ? A committee, 
under the chairmanship of Sir H. Freer- 
Smith, was appointed, and reported, and 
now a Commission is more thoroughly 
investigating the matter. I rather doubt 
whether an interference with the hours of 
adult male labour will be practicable. If the 
maximum were fixed it would have to be at 
a very high number, for the Indian does not 
work assiduously and continuously like the 
European ; now' and again he leaves his work 
to smoke a pipe and chat. It is generally 
agreed that women are sufficiently protected 
already. Where reform is most required is in 
raising the age and reducing the hours of 
child labour. More frequent and efficient in* 
spection would, even on the present footing,- 
help to rectify much of the attendant evil, 
though, so far as I can gather from the 
reports of evidence and f.pm statements 
made, the Bombay system of inspection 
compares more than favourably with that 
elsewhere. ' 

It must be remembered that the impost* 
tion of any drastic regulations will/ be re^ 
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garded with suspicion, as being imposed in 
the interests of our home manufacturers, 
though in this case it was the Times of India 
that first drew public attention in a powerful 
series of articles to abuses that were pre¬ 
valent. It is a fact that may not be widely 
known that the workers themselves have now 
learnt to combine, and many instances have 
occurred of strikers being successful in obtain¬ 
ing a reduction of hours, the raising of pay, 
or other such concessions. India, moreover, 
is a big country to legislate for as a whole, 
and local conditions vary; thus in Bombay 
factories are largely owned and managed 
by Indians; in the rest of India, Euro¬ 
peans usually take their place. The quality 
and thoroughness of labour also differs; in 
the Mofussil it is of far less value, and I re¬ 
member the manager of a mill run by water 
power telling me that it would have been more 
economical, despite this saving, to have had the 
mill in Bombay, where labour was more skilled 
and effective. Closely bearing on this question 
is the noticeable fact of the great scarcity of 
labour. This is due lo plague, famine, and 
emigration, as well as to the increase of 
manufacturing and the development of mining 
enterprise. Wherever I went I heard com¬ 
plaints of the lack of labour. Lands in remote 
or unhealthy tracts are lying waste, factories 
cannot be run, and recently I read that the new 
harbour scheme at Karachi would be retarded 
by the difficulty of getting workmen. A further 
proof of the demand for labour is found in the 
continual rise in the wages of every class of 
subordinate service. Shortly before leaving 
Bombay I was told that a skilled working 
coolie on the railway could earn a rupee (is. 4d.) 
a day. This may not sound much to a British 
audience, but it is a fortune compared with the 
daily w’age of 2 or 3 annas prevalent 30 years 
ago. 

Other prices, it is true, have risen also, 
breadstuffs and the like, but on the whole, it 
cannot be denied that the labourer of to-day 
has a far greater command of money now 
than in the past, with a corresponding in¬ 
crease in the standard of comfort in living, a 
fact borne out by Mr. J. D. Rees, M.P., in 
his recently published volume entitled ** Real 
India.’* 

Primary Education. 

What is needed now is to diffuse primary 
and technical education by which the people 
can take advantage of this new order of 
things. Primary education in my successor’s 


fine address at the recent meeting of Con¬ 
vocation is termed the weakness in the 
foundation of the educational fabric. Still in 
most places there is a growing appreciation 
of education, and I am rather doubtful whether 
it is necessary or advisable to encourage edu¬ 
cation further by making it free as it is pro¬ 
posed to do at the expense of the whole body 
of taxpayers. However this is not the time 
or place to discuss the matter, though I may 
mention that before the Government ventilated 
the subject it had been repeatedly brought 
forward by a Mohammedan, Mr. Ibrahim 
Rahimtoola, who has long been a member 
of the Legislative Council of the Governor 
of Bombay. 

The Government of India have given in 
recent years large special grants for the 
furtherance of primary education. But not 
one village in three has a school, so there is a 
large field to overtake. We are so accustomed 
to thoroughness in every detail that in India 
real progress is often hampered by the fear of 
initial expenditure, which less ambitious ideas 
would reduce to a minimum. Thus, in regard 
to primary education, would it not be better to 
make the funds go farther by having school- 
houses less of a model and expensive type, and 
so diffuse more widely educational advan¬ 
tages by spreading the money over a larger 
area ? Let the teaching be sound, but buildings 
more in keeping with the people’s normal man¬ 
ner of life would be sufficient. Primary educa¬ 
tion is an essential not only to fit the people to 
participate in the development of industries 
such as spinning and weaving, but also to 
enable them to understand more clearly the 
benefits that accrue from the various scientific 
and administrative reforms that we seek to 
introduce, such as inoculation against plague, 
village sanitation, agricultural improvements, 
co-operative banks, and a host of such objects, 
which up till now have been so foreign to the 
habits of the people that their advocacy is 
always liable to engender suspicion and make 
our rule unpopular. 

Primary education should have a specially 
useful function in maintaining the independent 
status of that sturdy person, “ the poor ryot,” 
as against those who might make use of him 
for political purposes, and against any fraudu¬ 
lent attempts of the sowkar to deprive him of 
his land. In former days, when the money¬ 
lender became oppressive, he suffered in his 
person or in his property, possibly was dropped 
out of sight down a well. We disapprove of 
such ready-made justice, and the ignorant 
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ryot has fought the Sowkar on unequal terms 
when the latter could invoke the aid of the law 
and point to WTitten bonds as evidence of the 
tnortgage. 

Various Acts have been passed to safeguard 
the ryot, but education is his best weapon of 
protection. So primary education enables the 
downtrodden to assert his manhood, the simple 
to hold his own against the cunning, the 
poor to be no longer the serfs of the rich, gives 
the opportunity to one and all to enter on fresh 
paths of industry, and to understand better 
the aims of our administration, however little 
they may like it for its own sake. 

In a recently published volume, styled 
** Indian Jottings,” written by a missionary 
at Poona, some interesting sidelights are 
thrown on Indian character. The author 
testifies to his work being chiefly conducted 
by means of education, and states how parti¬ 
cular parents are that the teachers should be 
competent. Missionary schools are a striking 
feature throughout the Bombay Presidency, 
and my admiration was often won for the self- 
sacrificing and laborious lives that are led 
by the members of the many and varied 
missionary bodies. In the majority of cases 
they make a special effort to teach handi¬ 
crafts, and give very efficient manual instruc¬ 
tion, It is worthy of remark that, though 
Indians may at times resent proselytising, 
they never, so far as my experience goes, 
object to the adherents of a creed following 
their own religious observances when con¬ 
ducted without offence to other people, nor do 
they find fault with Government supplying 
land or money for such purposes. 

Technical schools are established in the 
larger towns. In some cases I fear that the 
instruction has not practical value in equipping 
a boy with skill that he can turn to account. 
Some schools could be usefully closed, and 
efforts concentrated in those places where a 
clieniHe can be obtained who will put their * 
knowledge to real account. The Victoria 
Jubilee Technical Institute in Bombay, the 
College of Science at Poona, and other such 
institutions, attract students from far and wide. 

Mention of private other than missionary 
schools must not be omitted, some of which 
reach a high standard of efficiency. One of 
these, in Bombay city, under the control of 
Mr. Murzban and his partner, is the largest 
in the Indian Empire, possibly in the British 
Empire,,iind is maintain^ entirely out of fees 
collected from the pupils, who number 1,700 
or 1,^00% r^he school is most successhil in 


passing boys for matriculation, as well as 
training them in athletics and cricket, and is 
termed by Mr. Selby, Director of Public 
Instruction in his report of last year, a 
model institution.” 

y In higher education, the Fergusson College 
is another example of self-help. It only re- 
^ceives a grant-in-aid of about Rs.8,ooo, but 
it has attained a high position amongst other 
such institutions, and reflects credit on the 
Deccan Education Society, on the professors, 
who on small salaries devote themselves to 
their duties. Mr. Gokhale in the past, and 
now Mr. Paranjpe, are associated with the 
headship of the college. 

Higher Editcation. 

I need say but a few words on higher educa¬ 
tion, and how Lord Curzon incurred odium in 
his determination to introduce a loftier tone of 
discipline and character by means of the 
Universities’ Act. No doubt the acquisition 
of Western learning, cheaply obtained, and 
so suddenly that a concurrent development of 
character was precluded, has been the main 
cause of discontented feeling, w’hen scholars, 
their studies over, found an insufficiency 
of Government employment to satisfy their 
numbers, and had not acquired the aptitude to 
turn their knowledge to their practical benefit 
or profit. In some degree, to remedy this, 
a greater sense of responsibility might be 
engrafted by raising the fees and price of 
education to a figure more nearly approxi¬ 
mating to its cost, and thus inculcating the 
truth that what is w'orth having must be 
obtained by struggle and sacrifice. The 
standard of scholarship and thoroughness 
would rise, and the love of knowledge for its 
own sake increase. Education would cease 
to mean only the acquisition of certificates of 
fitness for Government employment, and young 
men would seek it in order to qualify and 
equip themselves for some definite calling in 
life. Such value is attached to the possession 
of any connection with university tests, that 
•fdr the purposes of advertising it is quite 
common to see ** Failed” prefixed to the 
desired but lost distinction. 

Co-operative Land Banks. 

I should like to refer to the subject of co¬ 
operative land banks, by which it is hoped to 
help the ryot to escape the clutches of the 
sowkar, and to introduce generally a spirit 
of self-help and mutual understanding amongst 
the peasantry^ 



3^UHe 5 , iqo 8 . 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


The Act of 1904 provided for the registration 
of co-operative societies formed on certain 
specific lines, allowing each society to adopt its 
own bye-laws. The Government of India placed 
small grants at the disposal of local govern¬ 
ments for distribution as loans to the societies, 
prescribing strict conditions as to the allocation 
of the money. Though for some years, prior 
to 1904, the possibilities of co-operative credit 
had been discussed, to the great majority of 
even the educated classes in the Presidency, 
the subject was an obscure one. The possi¬ 
bility of a credit agency alternative to that of 
the individual moneylender, had not entered 
the popular mind. Fear of incurring the 
sowkar’s hostility, mutual distrust, and anxiety 
as to the method of recovering debts due to 
a society were found to be the chief obstacles 
to the development of the system. 

Village societies were organised on the basis 
of unlimited liability as urged by Raffeisen, 
and this principle, though criticised by the 
Press, has proved to be no stumbling-block. 
The business of a rural society is conducted by 
a committee of seven, holding office for a year, 
and eligible for re-election. It has been found 
that if business is managed on easily under¬ 
stood lines of routine, a committee gifted with 
a moderate amount of courage, disinterested¬ 
ness, and foresight, will achieve a creditable 
amount of success, irndue favouritism and 
laxity are repressed by the consciousness that 
each member has pledged his unlimited 
liability. 

So far, serious trouble has not been occa¬ 
sioned by default, but it is regarded as a 
defect that a debt can only be recovered 
through the civil court. In all parts of the 
Presidency, villagers have stated that but for 
this they would immediately form a society. 
They urge that they may try to give loans to 
reliable borrowers only, but that if the agency 
is to be generally useful it must meet the 
wants of the average villager, who is not 
naturally dishonest, but is often careless or 
improvident; nothing they say will make him 
alive to his resposibilities so much as a convic¬ 
tion that neglect of duty will meet with certain 
and reasonably prompt correction. The 
Bombay Government hoped to devise a system 
of summitry adjudication and recovery, but the 
Government of India vetoed the proposal. 
Were this amendment made, capital would be 
more readily supplied, and this is a great 
need. 

The members of committee receive no re¬ 
muneration, and the last annual report shows 
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that whilst 4 lakhs of rupees were received and 
disbursed by all the societies the outlay on 
establishments and stationery was only 
Rs. 1,500, or about 3-8ths per cent. 

The first society was formed in the Village of 
Kanginhal in the Gadag taluka of the Oharwar 
district in May, 1905, and when two years old 
its members numbered 186. In June, 1907, 
there were 49 rural societies with a membership 
of over 3,200, and 20 urban societies with more 
than 1,660 members. One of the latter, the 
Bombay Urban Society, was formed largely at 
the initiation of the Hon. Mr. Vithaldas 
Thackersey to supply capital to small rural 
societies, and it has been a conspicuous 
example of success. 

It will thus be seen that a very creditable 
effort has been made by the people generally 
(as the existing societies are distributed over 
the three divisions of the Presidency and the 
Province of Sind) to take advantage of a 
system which has almost unlimited possibilities 
for good. 

From the outset it was the policy of the 
Bombay Government that its officers should 
aim at quality rather than quantity in the 
work of organisation in order that failures 
might not occasion distrust of co-operative 
methods. That it should have been possible 
to inaugurate a totally new system with such 
chances of success, shows the cordial rela¬ 
tions that can exist between officials and 
those under their charge. Incidentally, I 
may mention that I believe the confidence 
that has been generally established is 
largely due to the practice of seven months* 
touring in tents that district officers in 
Bombay, have to make, bringing them into 
close contact with the people. 

Police. 

Time forbids my saying much about the 
police and the efforts that are being made 
to improve the service by raising the pay 
and by other needed reforms. The com¬ 
mission that was appointed by Lord Curzon 
clearly showed that the force needed reform¬ 
ing, and were often oppressive to the people 
living m the Mofussil, a state of things due 
to the nfien being recruited from low grades 
of society, and being underpaid. It is no 
easy matter to disentangle the truth from 
the meshes of the charges and counter-charges 
that enwrap cases brought before a magis¬ 
trate. Dacoity is still by no means infrequent, 
and, with few exceptions, people have not 
overcome their old-time habits, and in places 
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the feeling of security to induce them to live in 
isolated homesteads is wanting. This leads 
to t^fro great evils*—first, a serious absence of 
sanitation in the crowded villages and conse¬ 
quent liability to epidemic diseases, such as 
' plague and cholera; second, a great loss of 
valuable agricultural manure.^ Large numbers 
of cattle are stalled in the villages, but the 
arrangements for the preservation of farmyard 
manure are of the most wasteful description, 
and its ordinary ultimate use is for fuel. 

Sind. 

I would now, for a- few minutes, turn 
your attention to Sind, where gigantic 
strides have been made in irrigation and 
^ in agriculture, particularly in regard to 
cotton cultivation. Perennial irrigation in 
this province may afford the one opportunity 
in Ihdia of growing successfully Egyptian 
cotton, worth at least twice as much as the 
indigenous variety. 

There is one great project taken in hand 
which I had hoped to inaugurate before 
leaving, viz., the construction of a weir on the 
Indus between Sukkur and Rohri. Phis is the 
only point during the course of the river 
through Sind, where a belt of limestone rocks 
protrudes, offering a foundation for the con¬ 
struction of a barrage. Borings of the rock 
were still being made when I left. The height 
of the river will be raised only a very few feet, 
but this will enable a large canal on either 
bank of the river to be fed perennially. These 
two canals wull feed the whole system of minor 
canals, excepting those in the Karachi district 

* below Kotri, and thus save the numerous 
mouths, as at present existing, of the many 
different canals, w^hicb, by reason of altera¬ 
tions of the river's course, and accumulations 
of detritus, require a large annual expenditure 
for their clearance. Surveys were still being 

' made to show whether new areas could be 
, commanded. This undertaking, which will be 
one of the most important works of its kind 
in the world, is the more necessaiy as it is 
feared that the great development of irrigation 
' in the Punjab is reducing the inundation of 
' the Indus to so low a level as to injure the 

* irrigation prospects of Sind. 

Unluckily the Sindi is a very lazy cultivator^ 

^ he over-waters his land, and will not take the 
^ trouble that Egyptian cotton requires in culti¬ 
vation. Punjabis and others are coming in 
, ioonsiderable numbers to cedain districts, and 
are iptro^cing more careful methods. 

< The river-bome trade of Sind; in 


1906-7, increased by 13 per cent, in quantity 
over the previous year, and 22 per cent, in 
value, totalling 591 lakhs of maunds in quan¬ 
tity, and over 31 crores in value. 

The development of agriculture in Sind and 
the Punjab has caused the trade of Karachi to 
advance by leaps and bounds, and the port has 
had great difficulty in coping with the work. 
In the last ten years the imports by rail into 
Karachi have increased from 11 million 
. maunds in 1897, to 38 millions in 1907. Exports 
in the same period have increased from 4 mil¬ 
lions to 17 millions sterling. The figures for 
last year show that the total volume of trade 
exceeded that of 1904, the previous best year, 
by 23 per cent., or about ;^4,5oo,ooo, in 
value, the exports of wheat amounting to 
a million tons. The Karachi Port Trust have 
prospered under these circumstances, and 
there is a large scheme put forward to improve 
the accommodation of the Port to meet the 
growing demands made on it. In 1905-6, the 
income and expenditure were respectively, 
24 lakhs and 10 lakhs; for 1906-7, these 
figures were raised to 29 lakhs and 20 lakhs 
respectively. There is a reserve fund of 
30 lakhs, as against 5 lakhs in 1905. 

These figures give some idea of the prodi- 
- gious growth of Karachi as the north-w'cstern 
port of India. The aspirations of its inhabi¬ 
tants follow suit, and expectations of its being 
a rival to Bombay in trade and manufactures 
at times find utterance. It may, however, 
be questioned whether the place is suit¬ 
able for the spinning of cotton, though a fairly 
good climate to live in, and in the cold season 
distinctly invigorating. Its situation, so en¬ 
tirely dissimilar from Bombay in its lack of 
striking features, has its attraction in the 
aspect of a thriving town rearing itself from 
the surrounding sand waste : and in the long 
entrance from Manora to the harbour itself, 
one is proud of w^hat human skill and energy 
has been able to create. Sind has its peculiar 
interest to officers stationed there, despite the 
excessive heat in the hot weather, when 123® in 
the shade is often registered at Jacobabad. It 
is the Egypt of India, with the Indus, the 
counterpart of the Nile, irrigating and fertiliz¬ 
ing the country on either bank.* Excepting 
Burma, it is about the most recebt of our con- 
.q[ueat$, having come under out sway only sixty* 
five years ago. The people are perhaps more 
virile than in the Bombay Presidency propetf 
" and there is more turbulence. The problem 
-;fin 4 ing capable, weU*educated i^ohammedans 
to&l administrative iMces in a distinctively 
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Mohammedan country ia everpresent. One of 
the great obstacles, in addition to their general 
indifference, is the amount of time, some 
hours daily, spent in schools (not having a 
Government curriculum) in prayers and reli¬ 
gious exercises. They will not send their chil¬ 
dren freely to Government schools, but to their 
own State-aided schools. 

• Now I will take the briefest survey of some 
of the more salient features of the various 
places I visited. The ancient town of Thatta, 
is a place in the delta, where tiles and pottery 
were made of beautiful colourings which cannot 
be now produced. But the interiors of the 
mosques are still gorgeous with the blue 
encaustic tile-work most refreshing to the eye 
after the outside glare and heat. Umarkot, 
the chief town of Thar and Parkar, is the 
birthplace of Akbar, the son of Humayun 
when the latter was an exile from his king¬ 
dom of Hindustan. Through here did Akbar 
march in 1591 when on his way to conquer 
Sind. To the west and north are trees and 
irrigated and fertile lands, to the south and 
east one gazes from the old fort walls over the 
desert, the sands of which touch the foot of 
the walls and stretch far away in great 
dunes and billows. The numerous beds of 
long dried-up rivers from here eastward 
would seem to indicate that at one time some 
branches of the Indus flowed over this district. 

Hyderabad, the junction of the Rajputana- 
Malwa, and North-West system of railways, is 
the capital of the district of that name. The 
fort, situated at the southern end of a low 
range of hills on w'hich the towm is built, 
dominates the railw^ay station and was three 
years ago the scene of a disastrous cordite 
explosion. The municipality are not always 
very tractable, and feuds between Moham¬ 
medans and Amils, the Hindu ///^r<z//'of Sind, 
are apt to arise. Our conquest of Sind was 
effected when Sir C. Napier was attacked 
at the Residency on the Indus about three 
miles away, and two days later won the 
^ decisive battle of Meeanee, nine miles off, 
followed a week later by the complete defeat 
of Sher Muhammed at Dabo. 

Several of the Mirs, the descendants of the 
former rulers of Sind, live near Hyderabad, 
and one, the son of a Mir who fought against 
Sir C. Napier and who well remembered him, 
came to pay his respects. The town has a 
curious appearance owing to the ventilators, 
looking like windsails^ that are fixed on th^ 
roof oi every house so as to catch the south- 
.westbmese. 
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Sukkur and Rohri, that face one another 
across the Indus, are picturesque by reason of 
the white gauntness of their aspect, relieved by 
groves of palms and babuls on the banks of 
the river, the island fortress of Bukkur that lies 
between them, and the great railway and 
road-bridge overhead. At Rohri, in the shrine 
of Wah Maburak is preserved very jealously a 
hair of Mohamed’s beard. Then there is 
Larkhana, embowered in trees; Shikarpur, 
whose traders go far afield into Turkestan and 
Central Asia, and whose women are renowned 
for their good looks. My arrival was marked 
by gold and silver films being thrown for the 
populace to scramble for, and when driving or 
walking through the narrow picturesque bazaar 
man, woman and child joined in showering 
on one fragrant rose leaves. The population 
here are unusually light-hearted, they have 
pretty gardens outside the towm, and there 
they have parties, as well as on the river, where 
they amuse themselves by swimming, and 
floating on gourds. Jacobabad was founded 
and developed by the ceaseless act.vity of 
General John Jacob. A reminiscence ot him 
yet exists in the form of a clock of his own 
manufacture that still works in the hall of the 
Presidency. Under the jegis of the Govern¬ 
ment, horse breeding is successfully carried on 
in this district; the show that was held was 
well worth seeing. But the feature of the 
place was the throng of wild looking Baluchis 
that thronged the bazaars. There must have 
been at least 10,000 gathered on the course 
when the horse and camel races took place. I 
fear that the town has fallen on evil days now 
that the cavalry regiment is to be stationed at 
Quetta. 

I cannot omit reference to Khairpur, the one 
native State in Sind. Roads in these parts 
are “metalled** with long grass or reeds, 
which makes driving very luxurious. The 
ruler is an old and loyal man, a great sports¬ 
man, and maintains a camel corps as his con¬ 
tribution to the Imperial Service troops. 

Bombay Presidency. 

I took a tour in Cutch to examine the alter¬ 
native route for the broad-gauge connection to 
link up the railways of Sind with those of the 
Presidency. I have not the cime, nor the 
the power to describe intense interest, human 
and otherwise, that attends such a journey. 1 
would like to dilate on the picturesque landing 
at Mandiv, the port for Bhuj, the capital, 40 
miles inland, the drive through the lortuous 
street^, the curious carved Dutch figures on 
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the fa9ade of Rao Lakhput’s house, the fertile 
coast country in the interior becoming sterile 
and Waterless, the procession of the yellow- 
coated mounted bodyguard, and mounted po¬ 
lice, the elephants, gorgeous in their trappings, 
the silver-horned bullocks, the retainers with 
every species of antique weapon, armour and 
insignia, th^ great Durbar hall, the drive to 
the Palace along the narrow street between 
bigh walls lined with enthusiastic crowds, the 
Hall of Mirrors in the Palace and another room 
with the floor in the centre surrounded by water 
excepting for a narrow bridge; here when 
relatives or subordinate chiefs met, jets of 
water could be turned on did controver- 
sionalists get excited. I may mention that 
a form of greeting dying out elsewhere, is still 
common here, this consists in the women with 
their elbows stuck out cracking their knuckles 
on the sides of their forehead, in token that 
they take your woes and sins on themselves. 
I rode through the rugged and barren western¬ 
most half of this isolated state to Lakhpat on 
the Little Rann, where the waters in the Straits 
for miles looked exactly like blood, so crimson 
and thick were they with some form of small 
red jelly-fish. 

I afterwards inspected the northern alter¬ 
native route for the railway, passing through 
the very rich district of the Palanpur Agency, 
which, however, in unprecedented fashion, 
had suffered much in recent years from 
droughts. There had been lately a sudden 
■flood in the Banas river which spread over the 
country in sheets of water many miles 
broad. The country, the whole way to Sin- 
gam, is very flat; bird and game life ap¬ 
peared more abundant than I had seen any¬ 
where else in the Presidency, which may be 
regarded as evidence of a fertile land. The 
Rann had the appearance of a vast ploughed 
fleld that has been slightly flooded, then half 
frozen and finally sprinkled with snow. Nagar 
Parkar is a small town situated on a kind 
of peninsula formed by a hill of granite, 
the only supply of rock or stone that 
exists for a great distance around. Our 
further ride took us across another arm of the 
Rann to Aniali, in Thar and Parkar, where we 
encountered the sand dunes that roll firom here 
to Umafkot, which I have already mentioned. 
In the declivities or synOlines between the 
dunes there is a scanty herbage, and here the 
small flocks of the poorest people that I ever 
fAW obtama subsistence vorypre^atious except 
when the tains are plentiful. The misery and 
destitutii^'^ the people was extreme, and if 


only to bring them more into contact with 
civilisation, from which they are now so entirely 
cut off, the railway would be a blessing. The 
one obstacle is the absence of fresh water, 
which would have to be brought great dis¬ 
tances. 

It would be a theme for more than one paper 
to touch on the unique congeries of Native 
States in Kathiawar. The people, the variety 
of States, their history, romance, politics, and 
originality all combine to give Kathiawar a 
very special fascination. Junagadh alone, 
with its quaint old town, the Asoka stone, the 
sacred hill of the Girnar and the Gir Forest, 
where alone the Indian lion is still to be found, 
deserves a paper to itself. We have here now 
in this country the Jam of Jamnagar, or, as he 
is more popularly known, Ranji, the cricketer, 
and his capital of Nawanagar has many quaint 
buildings and is pleasantly situated. When 
visiting these States, or when a Durbar is held 
at Rajkot, the headquarters station of the 
Agent to the Governor, scenes such as I have 
outlined in my reference to Cutch repeat them¬ 
selves, each State having its own particular 
form of display. The chiefs in Kathiawar are 
renowned for their go-ahead method, yet 
staunchly maintain, and rightly, their indi¬ 
vidual State traditions and characteristics. 
They are keen in developing their ports and 
trade, conjointly they work the railways in 
Kathiawar, they maintain the Chiefs’ College 
at Rajkot, and in many ways exhibit enter¬ 
prise. 

The Province of Gujarat, sometimes called 
the garden of Western India, is full of varied 
interest. In the North a series of Native 
States are grouped along the valleys of the 
Mahi and the Rewa. At Ahmedabad, palace, 
mosque, and mausoleum, all carved with 
delicate tracery, unsurpassed by any detail in 
Greek or Gothic architecture, bear silent wit¬ 
ness to its former magnificence when it was 
the capital of Mogul Viceroys before the Gulf 
of Cambay was silted up. The Commissioner’s 
house, known as the Shahi Bagh, in which we 
stayed, was built by Shah Jehan when Viceroy 
of Ahmedabad, to give work to the poor m 
time of scarcity. It stands a massive struc¬ 
ture overlooking the river Sabarmati, which is 
reached through a terraced garden, famous in 
the seventeenth century for its beauty. Broach 
gives its name to the longest stapled cotton in 
India: at' Surat, the first foothold and home 
' of the British race in India, still stands the 
hotiM which was in all probability our original 
factory. This town is now the headquarters 6f 
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the pearl trade of the Persian Gulf and Kathia¬ 
war, and if you make acquaintance with its 
merchant princes you may see these precious 
articles of adornment stowed away in sacks 
like so much corn. Here, too, are tombs of 
British and Dutch officials and traders of the 
seventeenth century, vying with one another 
in splendid pomposity. 

From Surat you pass into the Bhil country, 
first the Dang forests, where the inhabitants 
eke out a subsistence by collecting and selling 
the Mohwra flower, used for the distillation of 
spirit, and then the wild jungly hills of 
Khandesh are reached, where the name of 
Oufram is still held in reverence. Khan¬ 
desh to the Deccan is an easy step. Here 
we find Ahmednagar, where Aurangzeb died, 
and then we arrive at the home of the 
Mahrattas, historic Poona with many towns 
around that have figured in history, and 
numerous great forts that crown the hills, 
themselves crested with fortlike scarps. The 
Deccan formation is composed of vast sheets 
of trap rock, some thousands of feet in 
thickness, and the hills are those portions of 
the plateau that have resisted denudation. 
The western crest impinges on the coast so 
that the watershed not far south of Bombay is 
but 30 or 40 miles from the sea, whereas the 
eastern shore of India is some 700 miles 
distant. In Queensland, where I had been 
previously as Governor, the position was re¬ 
versed. The watershed was from 50 to 80 
miles from the Pacific, and over 1,000 miles 
from the nearest shores of the great Australian 
Bight. 

Bijapur, once the capital of the Nizam Shahi 
dynasty, whose kingdom was carved out of the 
ruins of the Bahmani Empire, is full of ancient 
remains, which are less visited than they de¬ 
serve. It is the centre of a tract that would 
often be decimated by famine had not the 
railways robbed famine of its worst sting. 
Leaving the plateau and descending the 
great staircase of the Ghauts the Konkan is 
reached, with its beautiful coast-line and 
its forts, the homes of the Angria 
pirates, of African descent. Many sea fights 
we* had along these shores, many are the 
places marked by the graves of our fellow- 
countrymen, for instance, on the island of 
Anjidiv, where a British fotce was detained 
by the refusal of the Portuguese commander 
to cede the island of Bombay, and in two years 
wasxoduc^d by sickness from 500 to 119 men. 
Honawar, famous for its gallant defence by 
Captain Torriano in 1783; Bhatkal, where 
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in 1760 the whole of the English factors w^ere 
slain because a bulldog that one of them 
owned killed a cow. Kanara, the southern¬ 
most district of Bombay, has its magnificent 
forests, amongst which are situated the Ger- 
soppa Falls, 800 feet high, affording probably 
the most beautiful scene in India. Here the 
mode of locomotion is to be carried in munchils 
or litters by relays of porters, who shuflle along 
at a half run, awakening the recesses of the 
forest by chanting weird monotonous refrains, 
whilst at night a crowd of other carriers illumi¬ 
nate the passage through the dense jungle 
with long and blazing bamboo torches. 

Nothing can be more charming than 
Karwar with its silvery beach and palms 
and Casuarinas growing to the water’s edge, 
or Savantvadi, embowered amongst trees. 
Except for the mango tope, or grove, occa¬ 
sional bits of jungle, or the blue Lagepstromia 
by the streams, vegetation in its big effects is, 
I think, disappointing in the Presidency, until 
the great and luxuriant forests of Kanara are 
reached. The State of Kolhapur, situated on 
the Ghats, is the most important of all the 
many States that come under the administra¬ 
tion of Bombay, and has especial interest 
as its ruler is descended by adoption from 
Sivaji. 

The Bombay Presidency presents no less 
variety of race and caste than it does of 
physical features. There are the acute-minded 
Brahmans, the Mahrattas of fighting instinct, 
the seafaring Lascar, the skilled Gugerati ryot, 
the trader of Cutch, the Parsi of business and 
administrative aptitude. How striking the 
contrast between the industrious, highly- 
educated Indian in Bombay city, and the wild 
aboriginal Kathkaris, living in the jungle a few 
miles outside. 

Till the middle of the last century, the 
confines of Bombay's control and supervision 
included Baghdad, Cairo, Somaliland, and 
Zanzibar* Aden is still under its charge. 
Last year, I had the pleasure of inspect¬ 
ing some of Bombay’s outlying possessions. 
Perim, composed literally of basalt and sand, 
is often abused, but even Perim has 
its defenders, who boast of its healthi¬ 
ness, its excellent sea fishing, and its glori¬ 
ous sunsets. Aden, the adn.inistration of 
which occupied a good deal of time, always 
particularly interested me. I should like 
to have seen solved the questions of the 
deepening of the harbour, to have con* 
eidered further the introduction of water 
supply from the interior in lieu of the 
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present system of condensers, the possibilities 
of a railway, our relations with the > inland 
tribeJs, and many such matters. The situation 
and aspect of this gaunt fortress and entrepot 
of trade has always appealed to me. The 
Gibraltar of the Arabian seas, with the full 
tide of civilisation streaming past, a few 
miles off, on the far side of the. neck of the 
peninsula, democratic tribes are living in 
primitive wildness. I wish there had been 
time to have narrated something of my visit 
to Lahej, a large and very fertile oasis in the 
desert, where troops of warriors, mounted 
on camels, performed a Mahaf, or military 
tournament. I would have said something 
of Shugra, also of Mokalla, the capital of 
Shehr and Mokalla, whose Sultan is the most 
important chief on the coast. The town, 
a city of white-topped houses, lies squeezed 
between the shore and beetling cliffs, whose 
great crags look as if they might at any 
moment crash down and destroy it. 

I paid a visit to the little-known Socotra 
with its curious vegetation of dragon’s blood 
and* other trees, some producing aromatic 
gums, such as the frankincense for which the 
island in the Middle Ages was renowned 
and much resorted to. The people are 
well-built, with curling hair. They are neither 
Arab nor Somali, though at Tamdrida, the 
little town on the coast, the population is mixed 
w’ith African and Arab blood. Near here are 
the remains of a camp where in 1835 a British 
force was decimated by fever. The camels 
are remarkable for their climbing capabilities, 
and carried us more securely over rocky paths 
into a mountain gorge than when travelling on 
the flat. The scenery of the island is fine, 
granite peaks rise to 4,000 feet, but what was 
chiefly pleasing was the unaccustomed sight of 
clear mountain streams. The valleys are 
fertile, but are not cultivated, the inhabitants 
subsisting on dates and on their large flocks 
of sheep and goats. 

These reminiscences have been but jotted 
down, and I fear must have wearied you. I 
can but regret it, for I should feel proud if I 
could only give you a minute part of the joy 
that these memories afford me. In the ab* 
sorbing inter^t of its work and duties, in its 
never tiring scenes of Indian life, in its pic¬ 
turesque charm, in its sunshine, in its historical 
associations and also in the friendships that 
it allows to be formed with the inhabitants 
of t^ country, as well as with his fellow- 
WotketS| the life of a Governor ol Bombay is 
Indeed aljliost ideal. 


DISCUSSION. 

Tils CHAIRMA.V (Lord Jtidleton) slid thit before 
he accepted the invitation to preside over the meet¬ 
ing, he had also agreed to preside at a meeting to 
be held later in the evening at Guildford, and as it 
would be necessary for him to leave very shortly, 
he would be only able to make a few remarks. 
He desired to express his appreciation of the ad¬ 
mirable paper which Lord Lamington had read, 
and wished particularly to emphasise two points. 
The first was* that it fell to the people of this 
country to see only the results of the labours which 
were carried on by those who worked in India, 
Strings of figures were given showing that India 
was the most prosperous country, in regard to its 
debt, of any country in the world, because the 
whole of its debt was represented by assets in the 
railways and irrigation works; but nothing was 
heard of the labour by which, in isolated places, 
and very often with great privations, those results 
had been achieved. The second point on which 
he would like to have enlarged was that he did 
not think anybody could have heard what the 
author had said, not only as to the administrative 
problems of Bombay, but also of other parts of the 
country, many of them remote, and necessarily to 
a large extent unvisited, which came under the 
sway of the Governor of Bombay, without feeling 
how impossible it would be to concentrate the 
whole administration of India in Calcutta—how 
desirable it was that both in Bombay and Madras 
there should be Governors who had a large degree 
of independence in all matters which were not of 
first-rate and Imperial concern. He would like to 
have said mote on those two points, but he had a 
duty to perform to another audience, and he would, 
therefore, ask Sir William Lee-Warner to occupy 
the chair, and to continue the discussion. 

Sir William Lee-Warner, in taking the 
chair, desired to express the general regret that 
Lrord Midleton bad been forced to leave the chair 
by a public engagement elsewhere without completing 
his speech, the more so as he had left no notes for 
the guidance of his successor. Thus unexpectedly 
summoned to that position, he hoped that allowance 
would be kindly made for the unprecedented predica¬ 
ment in which he stood. Lord Lamington must have 
warmed all hearts by his rapid and interesting survey 
-of scenes, as of men, in Bombay. He had touched 
on the variety of Bombay scenery, a veritable epitome 
of the world’s stores of nature, the deserts In Sind, 
with the sand dunes so graphically described, the 
rich luxuriance of Cenara and the Konkan, with thair 
gmigling streams and perpetual richness of verdure; 
the rolling Deecan plains, and the fertile gardens of 
Guserat, with its s{^endid trees; the deep forests on 
, the Ghauts, inhabited by aboriginal races, at constant 
warfare wirii wild beast and fever; and tSieii the rich 
black soil and alluvial deposits,of the Southern 
hCacatta eooatryt bearing theh plenrifal, crops of ffuln 
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and cotton. The same variety was to be observed in 
the races of men. On the slides we had seen the 
wild, long-haired Baluchis, the hard-faced Afghans, 
the patient, wiry, Maratta peasantry, and the 
whole world*s |)opulation thronging the streets of 
Bombay. That was a city of which its inhabitants 
might be proud. Without claiming for the Presi¬ 
dency the hrst, or even the second place in the 
great provinces of India, a claim which, looking 
at his audience, he would not now advance, all 
present w’ould agree that no city was better fitted, by 
grace of scenery, architectural beauty, and other 
amenities, to be the gate of India, ihe place of 
arrival for Indian visitors. No wonder that Lord 
Lamington had left his heart there, as others had 
done before. Then, again, the \ariety of adminis¬ 
trative j)roblems was a great charm of the Governor’s 
office. Sind had been referred to, and Lord 
Lamington bad mentioned how the lealisation of 
Lord Dalbousie’s dreams, and the conversion of 
Southern Punjab from desert to cultivation by means 
of irrigation, had reduced the waters of the Indus 
available for the same work in Sind. This recalled 
the experience of the Delta of Egypt, that its salva¬ 
tion de])ended upon the control of the waters in the 
Upper Nile. That was not the only similarity be¬ 
tween Egypt and Sind. The barrage of Sukkur 
recalled that of Assouan, and generally the whole 
Government of Sind was not a whit less interesting 
than that of Egypt, which had so lately been brought 
before the public by Lord Cromer’s .splendid account 
of his work there. The Chairman would not weary 
the audience by tracing the numerous and quite 
different problems that arose with the indebted 
peasantry of the Deccan, and the richer landowner 
in Guzerat. He was glad to observe that Lord 
Lamington was stiuck by the Bombay system ot 
keeping the collectors and their assistants out on 
tour for .seven months in the year. It was the best 
way of learning the needs of the people and bridging 
the gulf between ruler and ruled. Every Governor 
of Bombay had felt its value. Lord Midleton had 
briefly referred to the importance of piescrving the 
independence of the local Governors of Madras and 
Bombay. No doubt the control of the Government 
of India and of the Secretary of State must be 
maintained, but it was of vital consequence to the 
progress of India that the hands of the local Govern¬ 
ment should not be tied by minute interference, and 
vain attempts to prescribe one s)stem of adminis¬ 
tration in all its details for different provinces of 
India which essentially differed from each other. 
The Government of Bombay was entrusted to a 
Governor and two Members of Council; it was 
Government by a Board and not a Dictator. He 
did not wi»h to say that the same form of govern¬ 
ment was good for every province. Government by 
a Lieutenant-Governor secured a life’s preparation 
for the task, prompt executive action, a thorough 
knowledge of the capacitiet of the men in the service, 
aasd it held out a noble and proper reward for good 


work to a whole service. On the other band, the 
Presidential system brought to the work a fresh mind 
perhaps better acquainted with the trend of public 
opinion at home, far greater deliberation in the settle¬ 
ment of questions, more uniform, if perhaps slower, 
progress, and a guarantee of impartiality in the dis¬ 
tribution of patronage. Taking only the Governors 
with whom he had served at headquarters, be re¬ 
called the very high tone of official duty which Sir 
Philip Wodehouse brought to the task of governing, 
-Sir Richard Temple’s masterly activity, Lord Reay’s 
experience of, and his new ideals of education, and 
Lord Harris’s stimulating personal interebt in the 
work and lives of all his subordinates and his 
practical good sense. Each Governor of Bombay had 
brought something new to the common heap, and 
he was quite sure that public opinion in Bombay, 
whether of Europeans or Indians, \^ould strongly 
lesent any conversion of the Gos eminent from the 
Presidential system to the dictatorship of a single 
Lieutenant-Governor, although the Governor might, 
as be had been in the past, be chosen from 
the Indian services. A good instance of the 

importance of not reducing all India to one 
level, nor assuming that what might suit Ben¬ 
gal must suit Bombay, was afforded by iLe ques¬ 
tion of free primary education which had lately 
been discussed in the House of Commons. All of a 
sadden, and without consulting the local Government, 
the Government of India had launched the idea of 
abolishing fees in primary schools. To one who did 
not come to close quarters with the difficulties, the 
idea seemed excellent and simple. Free primary 
education was recognised as sound in the United 
Kingdom, everybody in India was agreed in wibhing 
to extend primary education, and the obvious remedy 
seemed to be the abolition of fecb. But any Bombay 
official could tell you off-band that the countiy was 
not ripe for such a sacrifice of funds now devoted to 
the extension of primaiy education. Government might 
easily bear the loss in its (ew Government schools, 
but municipalities and local fund committees would 
stagger under it. Native Stales could not follow suit, 
the managers of aided schools w^ould haxe to close 
half their classes, and the unaided schools would 
die out. The fees now paid for primary education 
were a most important asset in the ways and means 
for supplying and extending piimaiy education. The 
State could not even make good the loss, much less 
increase its grants, without fresh taxation. Other 
claims upon public revenues must be borne in mind, 
especially sanitation. In short, the idea which 
struck some one at Simla as the most natural easy 
project would never haxe gone so near to being 
publicly proclaimed as an intention of Government, 
if local knowledge had been added to a generous in¬ 
stinct. As Lord Midleton bad indicated, it was 
all important to avoid over-centralisation, and the 
Chairman thought that education w'as one of the 
departments which ought to be wholly Icit to 
local Government without any central department. 
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or more than a general guiding hand from the 
Government of India. Bombay had long taken a 
hi^h place in education, being the first in the field 
with its Rajkote chiefs’ college, and its techqical 
institute, and other special institutions, and its 
Government had attained that eminence by being 
left free to develop in accordance with local needs 
and sentiments. In conclusion, he would only thank 
Lord Lamington for his interesting paper, and leave 
the field clear for other speakers. 

Mr. H. W. Wolff referred to the subject of 
credit banks, in connection with which he had been 
consulted by the India Office before the Credit 
Societies Act was brought in. He wished to offer 
his hearty congratulations to Lord Curzon for bring¬ 
ing in that Act, and to all connected with the Govern¬ 
ment of India for the great success with which the 
movement had been crowned during the first three 
years of its existence. All the fears and apprehen¬ 
sions which had been expiessed with regard to it had 
been falsified by events. It was said that the money 
would be difficult to get, and people had appealed to 
Government to supply money liberally. Lord Curzon 
did him the honour to quote him (Mr. Wolff) when 
bringing in the Bill, by saying that it was on account 
of his advice that he would not grant more money. 
A maximum of 50,000 rui^ees had been granted for 
every Presidency, which had proved ample. He was 
in opposition to Lord Lamington* s suggestion that 
powers of recovery should be given. He had the 
opinion of practical registrars in his favour, who said 
that Government subsidies were not wanted, nor 
compulsory recovery through Government agencies. 
The movement had been taken up very heartily by 
all classes, and he was glad to say that the educated 
and well-to-do people had not shrunk from it, even 
from unlimited liability. Hindu ladies had staked their 
{^1 on the credit of the bank, and Mussulman land- 
owners had also supported it. The latter knew that the 
existence of the banks facilitated rent collection, and 
as it was contrary to the Koran for them to take any 
interest, they paid the interest given to them to their 
schools. He was sorry to say, from the reports the 
registrars sent him, that some of them seemed to be 
not quite clear as to the ultimate object at which they 
should aim, but the panchayets had done exceedingly 
well. Not a penny had been raised by the co-operative 
banks that had not^been well employed, mainly by 
getting rid of debt to the mahajans, and it was 
found that the debts which it had seemed hopeless to 
pay oflF could be now got rid of in three or four years. 
A new era was dawning for India. The banks already 
formed had lent out in three years 37 lakhs of 
rupees and they had 25 lakhs of assets. There 
were 735 specifically agricultural credit societies, 
whose capital amounted to eleven lakhs of 
rupees, half of which had been subscribed by 
the members themselves, a quarter had been lent 
by the Government, and" a quarter borrowed from 
outside.^ Ihe last year, loans amounting 


to nearly 12 lakhs were made, and the total cost or 
management was only 7,000 rupees. Throughout 
the year no debts had been written off, and no loss 
had been sustained, and the reserve at the end of the 
year amounted to half a lakh of rupees. The move¬ 
ment which bad been waited for for so long had, 
therefore, made a very good beginning. When it was 
started in Europe, in 1882, many Anglo-Indians, in¬ 
cluding the late Sir Arthur Cotton, said it was the 
very thing that India wanted. When once the banks 
were properly working, he (Mr. Wolff) thought 
there was ample room in India for co-operation 
tor agricultural purposes. He did not suppose any 
distributive societies would be wanted in the country 
districts, but they were beginning to form well orga¬ 
nised co-operative productive societies, towards which 
the national movement had helped. Four thousand < 
silk weavers, who had hitherto been exploited by 
the middlemen had joined the banks, and if any 
at home could help them in finding a market for 
their productions they would be doing a good work. 
In Egypt agricultural societies had facilitated the 
purchase of artificial fertilisers; in five years the 
value of the amount consumed having been raised ' 
from ;^5,ooo to 35,000. If the same could be 
done in India it would be a benefit to the country, 
and coming generations would bless the name of 
Lord Curzon. 

Lord Lamington, in reply, first of all thanked 
Xa>rd Midleton for his kindness in taking the chair, 
and also for the views he had expressed as to the 
value of the form of government which pertained 
both in Madras and Bombay. With that opinion he 
(Lord Lamington) fully agreed. He believed there 
was room for all the different varieties of administration 
which were found in India; but he thought that the 
Governor and Council responded better to Indian 
ideas than having a single official at the head of 
affairs. He could only speak from his experience 
of a particular part ot India, but he thought the 
system in Madras and Bombay was more elastic, and 
allowed a greater amount of responsible self-govern¬ 
ment than was to be found elsewhere. He also fully 
agreed with what Lord Midleton said with regard 
to decentralisation of work, and that full play should 
be allowed to local feelings, aspirations and conditions. 
He also concurred with Sir William Lee-Warner’s 
remarks as to free education. He just mentioned the 
topic in his paper, but it was rather too dangerous a 
subject to deal with fully in a paper of the kind he 
had read. He thought it would be detrimental to 
the cause of primary education to make it free in 
India, and he fancied the people of the country valued 
it far more when they made a small contribution 
toa^^ards the training of their children. He was very 
pleased indeed that Mr. Wolff had made some le- 
marks on a subject of which he was such a great 
exponent, co-operative banks, but he was rather sur¬ 
prised at his assertion that he thought it was not neces¬ 
sary to have any form of procedure for'more prompt 
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recovery of sums due to co-operative societies. That 
had not been the experience in Bombay; and he 
thought that those who were willing to combine 
would, perhaps, not feel secure unless they were 
given some assurance that defaulters would be forced 
by some summaiy process to pay up their dues. 

On the motion of the Chairman, a vote of thanks 
was accorded to Lord Lamington for his interesting 
paper, and the meeting terminated. 


MANCHURIA AND ITS TRADE. 

Mr. J. B. Suttor, A.M.Tnst.C.E., Commissioner 
for New South Wales, in the East, has recently le- 
ported to his ffovernment on the trade of Manchuria. 
From this report, it appears that one of the principal 
crops of the country is millet, of which there are 
several grades, the most notable being what is called 
Kao-Iiang {//o/cus sorghum)^ which is the staple 
food and moat important cereal grown in Manchuria. 
In addition to being used for human food, it is also 
a grain for animals—such as horses, mules, donkeys, 
cattle and pigs. Two other kinds of millet are culti¬ 
vated, but uot to the same extent as the variety 
mentioned. Next to the millets, in importance, is a 
variety of beans, which is grown to a very large ex¬ 
tent. The area under beans is about equal to that 
occupied by millet, but beans and the products thereof, 
such as oil and seed-cake, enter more largely than 
millet into the export trade of China. During iqoo, 
it is estimated that 178,571 tons of bean-cake, 
4po tons of bean oil, and 35,714 tons of beans were 
shipped abroad from the port of Newchwang alone, 
the statistics of the exports from the other ports not 
being available. Vermicelli is produced from a bean, 
known locally as Lu tow {Phaseolus muttgo)^ the 
smallest but one of the beans grown in Manchuria. 
Wherevei one njay travel in China, or in adjacent 
countries inhabited by Chinese, this vermicelli is 
always largely in evidence. As to the prospects ot 
wheat cultivation, Mr. Suttor is not sanguine. The 
provinces of Ilei lung-ebiang and Kirin—being North 
and North-Western Manchuria—-promise to be the 
principal wheat-growing centres, especially on the 
watershed of the Sangari River, but so far he is not 
aware of any Manchurian wheat yet appearing on the 
adjacent Oriental markets. As a veiy*^ rough esti¬ 
mate he would say that not more than 3,000,000 
acres are under wheat cultivation in the whole of 
Manchuria, as compared with, one may perhaps point 
out, about 29^ million acres under wheat in India. 
Coal has been found at several places in Manchuria^ 
the most important locality being the Mutsi district, 
near the ancient capital of Mukden, where some 
440,000,000 tons are supposed to be available, the 
quality being apparently good for steaming purposes. 
Mr. Suttor is of opinion that owing to the diffi* 
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cullies of haulage and absence of appliances for 
loading and coaling vessels the Mutsi coal cannot 
be relied upon to cost less than 203. or 22s. per 
ton, f.o.b., for export. Last, but not least, silk 
forms one of the greatest animal products of Man¬ 
churia. During 1906, it is estimated that about 
150,000 lbs. of raw silk were exported by sea from 
Yingkow, but this conveys only a small idea of the 
magnitude of the trade which, Mr. Suttor says, must 
be enormous. Manchurian silk is famed from one end 
of China to the other, being superior to any other 
quality. Much of the beautiful silk known as Chefoo> 
silk has originally come from N aneburia in the raw 
state. The cheap silk-growing district is the southern 
])art of the proxiace, boiuided by the Yalu and Liao- 
rivers. Only in very rare cases are the worms fed on 
mulberry leaves. They are almost wholly fed on an 
oak, peculiar to Manchuria, and known as Quercus 
Mongolica. The young worms are fed, for a short 
time, on the tender young early shoots of the oak 
bushes, and when the spinning period arrives, are 
transferred to the oak bushes themselves to spin their 
cocoons. The Manchurian silk is often referred to as- 
“ wild raw silk.” It is worked up to an enormous 
extent in silks of all shades and colours, which aie- 
said to possess more body and durab lity than the 
Japanese silks. 


EXHIBITION ATTENDANCES. 

In connection with the present Franco-Briiisb 
Exhibition it may be interesting to set down for com¬ 
parison the number of visitors wbo have attended 
some of the principal exhibitions in the past, British 
and foreign. At the 1851 Exhibition there were 
6,039,195 visitors, and at that of 1862 6,211,103. The 
numbers visiting the 1883-6 group of Exhibitions at 
South Kensington were:—Fisheries, 2,703,051; 
Health, 4,153,390 ; Inventions, 3,760,581 ; Colonial,. 
5,550,745. At the Military Exhibition, Chelsea, in 
1890, there were 923,761; at the Naval in 1891^ 
2,351,6:^3; at the Liverpool Exhibition in 1886 
therQ4 were 2,468,098 admissions, ; at Newcastle in 
the same year 2,092,273, and at Edinburgh 
2,769,632. The Jubilee Exhibition in 1887 at Man¬ 
chester attracted 4,765,137 ; the number at Glasgow 
in the following year is given at about 5^ millions. 
At Glasgow, in 1901, there were 11,559,649, by far 
the largest number recorded at any British exhibition. 
This number has, of course, been largely surpassed 
at the more recent great International Exhibitions. 
Paris holds the record with 25,398,609 in 1889, 
and 37,287,682 in 1900. Chicago (1893) was next 
with 21,477,212, but it should be remembered that at 
Chicago the admission fee was half-a-dollar (two- 
shillings), whereas at l*aris the actual cost of a ticket 
was always less than a franc, and was sometimes in 
1889 half that amount. The number of ri.iitors to> 
St« Louis (1904) was reported at about 19 millions* 
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ARTS AND CRAFTS. 

Hungarian Decorative Art»^We in London are 
rather apt to look upon the Earl’s Court Exhibition 
AS a place of amusement and side-shows—and not 
without reason^and to forget that the foreign 
countries whiclr contribute to the exhibitions there 
take them seriously, and send us of their best if we 
only seek it out. This is especially well worth doing 
in the case of the Hungarian Exhibition. It has been 
well known over heie for some )ears past that 
Hungaiy intended to excel in (amongst other things) 
the decorative arts. Not only has she exhibited at 
the great international exhibitions, but she has 
organised at least one exhibition of British applied 
art at Budape»t, and has been doing her best to 
know what was being done all over Europe, and to 
keep up with more Western lands in the modermty 
of her productions. Only three or four years ago, 
though the people were proud enough of their old 
national arts and crafts, the feeling—at least, in the 
capital—seemed all in favour of a type of design in 
which tradition, national or European, played little 
•or no part. A wave of feeling, or even of fashion, does 
not exhaust itself in three or four years, neither does 
dt disappear leaving no trace behind it. But it would 
difficult to-day for a visitor to Earl’s Court who 
knew nothing of the history of applied art in Hungaiy 
'during the past ten years, to believe that the art 
nouveau had taken such complete hold of it as it 
seemed to have done a few years ago—though the 
.exhibit of the painters and weavers of Godollo (which 
thas a room to itself at the beginning of the Fine Art 
Section) is as modern as anything could very well be; 
and there is a feeling of restless effort, which is not 
Altogether pleasing, about some of the exhibits of the 
Royal Hungarian School of Decorative Art at 
Budapest. On the whole, however, though the 
work of M. Lalii^ue and other modern French 
jewellers has evidently had some influence in Hungary, 
and though there is evidence in other directions of a 
•certain striving after what i« new, there seems to be a 
very decided reaction towards traditional types. The 
desire of the Magyars to assert themselves as a nation, 
And to preserve or inculcate a national spirit, has been 
leading them apparently to look for inspiration in 
Art, as in other things, to old Hungarian models— 
And with very happy results. There is a great deal of 
work shown at the Hungarian Exhibition which, 
whether done by peasants at home under the direc* 
lion of philanthropically and patriotically di<posed 
ladies, or turned out by the students in the various 
kinds of schools, shows what excellent results can be 
got by people who are content to work on traditional 
lines and make them almost, by the way, their 
own. Ill tbe Educational Section a good deal 
of embroidery is shown, and in this the traditional 
•character of the work is on the whole so clearly 
marked, that it is possible for anyone who has a fair 
knourkidge of the kind of peas^t nvork produced 
In tke^iffisrent parts of the eountiy to tell in many 
oaieS ki>|>roximate]y from what part the exhibits 


come. This is not always made very clear by the 
labels, at any* rate to the average Briton, whose 
knowledge of geography is not very great to start 
with, and who is further handicapped in this case by 
not knowing the Magyar equivalent for places with 
which he is quite familiar by their German names. 

Leatherwork. —Hungary is, as we know, pre-emi¬ 
nently a cattle raising land, hides are abundant there; 
and it is interesting to see how large a part leather- 
work plays in the exhibits. There is little or no 
tooled leather, but the traditional work of the country 
is represented by a very pleasing little casket covered 
with leather and decorated with ornament in appliquS 
leather, sewn with a leather tape or thread. The greater 
part of the leather exhibits, however, consists of work 
which, though often typically Hungarian in design, is, 
so far as craftsmanship is concerned, borrowed imme¬ 
diately from Holland; though it comes of course, 
originally from the Indies. There are several chairs 
and a number of smaller things in coloured (very 
often blue) leather on which is a pattern in golden 
brown. The work is rather puzzling at first sight—it 
seems almost impossible to tell exactly how it is done. 
It turns out, however, to be batik woik on leather. 
Something of the same kind has been done in Holland, 
and has been shown at exhibitions abroad, but this 
Hungarian work—though it owes its origin to a Dutch 
source—is much more coherent in design than the 
Dutch work, which retained a good deal of the savage 
quality of the Javanese model. The specimens of 
batik work on leather shown at Earl’s Court are by 
no means merely savage (if a little barbaric in effect), 
and they give the impression that the artist got 
pretty much what he was aiming at and was not 
working in the dark or trusting that a lucky chancy 
would enable him to get a happy effect. As a method 
of decorating leather, this appears to be far more 
satisfactory than any form of fiat surface treatment 
that has yet been attempted. 

Jewellery and Silversmiths* Work, —The jewellery 
and silversmiths’ work generally is happiest when it 
runs fairly closely on the old lines. There are a few 
not unpleatdng pieces of work which are obviously 
founded on tbe fashions which have been prevailing 
elsewhere, but the most attractive things are those 
which are reminisoent rather of the famous Hungarian 
drahtemailf or wire enamel, of the sixteenth cen¬ 
tury than of a foreign or modern influence. This 
kind of work has all the charm of the jewellery which 
is being made in large quantities at the present time, 
mainly of bent silver wire and stones, and is, more¬ 
over, far more solidly fashioned. There is, too, a 
tort of semi-barbarous magnificence about It—a 
quality which is necessarily lacking in work produced 
in dviUsed lands to-day except where it has been 
consdottsly or unconsciously founded upon tradition. 

PtdUry^^HnngaxUn pottery means to most of us, 
nkturaBy enough, neither more or less than the work 



JuMf 5 $ *908. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


735 


of Messrs. Zsolnay of Pecs. Their delicately-painted 
lustre ware was a feature of the Hungarian section of 
the Paris Exhibition of 1900. Since then they have 
4 >een turning their attention to a showier and, in 
some ways, less satisfactory kind of work. There is, 
indeed, something very striking in the brilliant red 
lustre which compels attention, from no matter what 
distance, but it is too often used on forms far from 
pleasing in themselves, and not improved by being 
made conspicuous. There was, a few years back, a 
feeling of restlessness about a great deal of the work 
produced — as though the makers were trying for 
something which just didn’t quite “ come off.” To¬ 
day, more sober taste seems to prevail. The beauty 
of the red and purple lustre is no longer marred, 
save in occasional instances, by eccentricity of form—- 
and if the very minute painting of ten years ago has 
gone, never to return, its place has been taken by 
work which is at least delicate and refined, while it 
has the merit of being sold at a price which is by 
no means exorbitant. The “ Original Studies in 
Majolica” of Professor Vincent Wartha, shown in 
the Educational Section are extraordinaiily spotty in 
effect—and the pottery exhibits of the School of 
Industrial Drawing, of the city of Budapest, are in 
noway peculiarly interesting. It seems rather odd 
that in a country that produces on the one hand the 
finished w'ork turned out by Zsolnay, and on the 
other a quantity of peasant ware which m its own 
rough w’ay is pretty, pleasing and very character¬ 
istic, the work of the schools should be neither 
tasteful nor conspicuously national in design. 

Furniture .—The furniture is a xery satisfactory 
feature of the Exhibition. What is .shown comes 
largely from reformatory schools, and it speaks well 
for those who are responsible for it. It is simple in 
form, and made practically without mouldings. In 
short, it is quite modern in type, with no aftectation 
of any particular sljle, but with a simple dignity of 
its own which would make it plea.sant to Ine with. 
The wooden chairs in the Forestry Section are good 
in form and very comfortable to sit upon, and both 
the pillars in this court and the furniture in the Edu¬ 
cational Section are decorated with a sort of bold 
chip-carving in a very simple and satisfactory way. 
The brightly painted peasant furniture in the Hun¬ 
garian street is refreshing and attractive enough in the 
surroundings for which it was made—but it would 
Eardly fit into the conditions of more sophisticated 
life. 

Embroidery,---Oi the embroidery it would be 
difficult to speak at length within the limits of these 
•columns. There is an enormous quantity of it, and 
the quality is excellent. It is mainly of a traditional 
type—either the work of peasants who have for 
generations worked approximately the same patterns 
in more or less the same way, or schoolwork done on 
the old lines, or work executed under the supervision 


of the national Home Arts Society, which is trying 
to make the work of the peasants available for the 
dwellers in the towns. The Society is to be con¬ 
gratulated on having turned out work which, while 
it is quite distinctively Hungarian and quite 
obviously of peasant origin, is neither too barbaric 
nor too rude, nor too garish to be used effectively in 
modern costume; it is not so easy as it would 
appear to turn peasant work to artistic and com¬ 
mercial use at the present day without to a great 
extent losing its character. There is work from all 
parts of Hungary, including Croatia and Slavonia— 
.some of it Eastern and some Western in design, and 
it is executed in widely different stitches and materials 
and by a great variety of methods. The modem 
work is supplemented by an interesting collection of 
old work, A needleworker who found nothing to 
interest her in the exhibition would be hard, indeed, 
to please. 


OBITUARY 


Gforgr Matthew.s Arnold, J.P.—Mr. Arnold 
died on Thursday, 29th May, at his residence, Milton- 
hall, (travesend, at the age of 81 years. He was the 
eldest son of Mr. Robert Coles Arnold, J.P. for*the 
counties of Sussex and Kent, and brother of the late 
Sir Edwin Arnold. Mr. Arnold was eight times 
Mayor of Gravesend, and his gifts to the town in¬ 
cluded the Gordon Memorial Pleasure-grounds. He 
was the author of a number of historical and arckeo- 
logical works, and his museum, housed in a build¬ 
ing near his lesidence, contains one of the best 
collections of local and other antiquities in the county 
of Kent. Mr. Arnold was elected a member of the 
Society of Arts in 1891. 

Sir John Evans, K.C.B., D.C.L., LL.D., 
D.Sc., F.R.S.—The Royal Society of Arts has 
lost a distinguished member in the person of Sir 
John Evans, who died at Britwell, near Berkham- 
stead, on Sunday, May 31st. He was elected in the 
year i860, and took much interest in the proceedings 
of the Society. He contributed a paper to the 
National AVatei Supply Conference in May, 1878, 
and joined in the discussions at the Conference on 
National Water Supply, Sewage and Health in the 
following year. He wii a Vice-President of the 
Society from 1898 to 1901, and occupied the position 
ofChairman of the Council 1900-1; \,hen he delivered 
the Chairman’s address on November 21, 1900, on 
the “ Origin, Development, and Aims of Scientific 
Societies.” 

The particulars of Sir John Evans’s distinguished 
career are well-known, and need only b.* shortly 
referred to here. He was born in 1823 at Britwell- 
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court, Bucks, the son of the Rev. Arthur Benoni 
Evans, head master of Market Bos worth school. 
He obtained his education under his father at this 
school, and was entered for matriculation at Brase- 
nose, but an early call to business changed his career. 
Some sixty years subsequently he was elected to an 
Honorary Fellowship of this college, which gave him 
much gratification. His mother was a Dickenson, 
and he commenced his business life with the well- 
known firm of John Dickenson and Co., paper manu¬ 
facturers, of Nash Mills, Kernel Hempstead, with 
which firm he was connected all his life. At the 
residence adjoining to the works he lived for more 
than fifty years. 

His first published work was on “The Coins of 
the Ancient Britons,’’ which appeared in 1864, a 
supplement being added in 1890. He joined the 
Numismatic Society in 1849, and became its hono¬ 
rary secretary in 1854, holding that office until 1874, 
when he was elected President, an office which he 
retained until his death. 

Sir John studied geology from his youth, and 
early turned his attention to the relation of geological 
structures to water supply. He was one of the first 
geologists in this country to appreciate the far reach¬ 
ing importance of the discovery of flint instruments 
and its bearing on the prehistoric condition of man. 
In 1872 he published his monumental work on “ The 
Ancient Stone Implements, Weapons, and Orna¬ 
ments of Great Britain,” a second edition of which 
appeared in 1897. In 1881 he published “Ancient 
Bronze Implements, Weapons, and Ornaments.” 

In 1874 he was elected President of the Geological 
Society, and in successive years he filled the same 
office in several of the chief English societies, viz., 
the Anthropological Institute in 1877, the Society of 
Antiquaries in 1885, the Institution of Chemical 
Industry in 1892, the British Association in 1897, 
and the Egypt Exploration Fund in 1899. He was a 
correspondent of the Institute of France, a Trustee 
of the British Museum, and Treasurer of the Royal 
Society from 1878 to 1898; also Chairman of the 
Lawes Agricultural Trust Committee. 

The writer of a full and appreciative obituary notice 
in The Times says: “ Perhaps few of those who were 
brought into intellectual contact with his extraordi¬ 
nary range of scientific and archteological interests, 
ever knew him as a paper manufacturer; but the 
fact remains that he was a business man from first 
to last, and that his capacity for business, both 
public and private, was of a very high order indeed.” 
The same may be affirmed as regards his local inte¬ 
rests. The writer already quoted, says: “ His 
name would have been a household word through-¬ 
out the county of Hertford, even if it had never 
been heard of in London, or in the larger world of 
letters and oPScience.” He was High Sheriff of the 
county in 1881, and for several years he occupied 
thn ponds of Chairman ot Quaker Sessions, and 
Chairimn of the County Council, with general 
mtlsfac^on. 


GENERAL NOTES. 

Rubber in Java. —A good deal of interest con¬ 
tinues to be shown in the cultivation of rubber-pro^ 
ducing trees throughout Netherlands India, and the- 
suitability of the climate and soil, together with the' 
labour advantages which Java possesses over most 
tropical countries, has resulted in considerable and 
increasing European capital being put into rubber 
enterprises there. According to statistics lately 
compiled, the capital of British companies interested 
in rubber in the Dutch East Indies, but domiciled in 
the United Kingdom, amounted to nearly £ i ,500,000. 
This, however, does not include the numerous com¬ 
panies formed during the last few years, also with 
British capital, but domiciled in Java, which may be* 
estimated at another 250,000. The first conference 
of rubber planters was held in October last, at which 
it was resolved to institute an experimental station 
with nurseries, which Mr. Consul Stewart, reporting 
upon the trade and commerce of the island (Annual 
Series No. 3991) thinks should prove valuable to 
rubber planters. The area at piesent under culti¬ 
vation is estimated at some 58,000 acres in Java, 
25,000 acres in Sumatra, and 7,000 acres in Borneo, 
of which most of the older rubber, and nearly all 
that is in bearing (say one-half of the whole acreage) 
must be Ficus elastica^ as the cultivation of the Para 
variety dates only from 1905 onwards. At present 
exports are still inconsiderable, but in the course of 
a few years the Dutch P-ast Indies are likely to prove 
an important factor in the rubber markets of Europe. 


MEETINGS FOR THE ENSUING WEEK. 

Tuksday, Junk q... Faraday Society. 92, Victoria-street, 
S.W,, 8 p.m, I)n Albert R. Hrank, “The Utilis¬ 
ation of Atmospheric Nitrogen in the Production 
of Calcium Cyanide and its use in Agriculture and 
Chemistry.” 

Wbonesday, Junb 10.,.Biblical Archaiology, 37, Great 
Russell-itreet, W.C., 4I p.m. 

Thursday, Junk zi ..East India Association, Caxton-hall, 
Westminster, .S.W., 4 pm. Mr. Kosher Jamesr 
“ The Implications of University Reform in 
Bengal.” 

Mathematical, aa, Albemarle-street, W., 5I p.m. 

Friday, Junk 12 ..Art Workers’ Guild, Clifford’s Inn-hall. 

Fleet-street, B.C., 6 pm. Paper on ” Animals in> 
Art ” 

Astronomical, Burlington-house, 5 pm. 

Physical, Royal College of Science, South Kensing* 
ton. S.W., 8 p.m. i. Mes*>rs. Bellini and Tosf, 
Experiments on a Direi tive System of Wireless. 
Telegraphy.” 3, Dr. Morrow, ” The Lateral Vi¬ 
bration and Deflr ciion of Clamped-directed Bars.” 
3. Professor Lees, ” The Resistance of a Conductor 
of Uniform Thickness whose Breadth suddenly 
Changes, and on the shapes of the Stream-lines.” 
4 Dr. Nicholson, ” I he SHMnductanco of Xwi> 
Parallel Wires.”< 5. Dr. Harkla and Mr. Sadler, 
“Homogeneous Secondary Radiation.” 6. Pro¬ 
fessor Morton, “ Notes on the Motion of a. 
Corpuscle a d on Cloud ForAation.” 
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NOTICES- 


ANNUAL GENERAL MEETING. 

The Council hereby give notice that the 
One Hundred and Fifty-fourth Annual General 
Meeting for the purpose of receiving the 
Council’s Report and Treasurers’ Statement 
of receipts, payments, and expenditure during 
the past year, and also for the election of 
officers and ^ew members, will be held in 
accordance with the By-laws on Wednesday, 
24th June, at 4 p.m. 

(By Order of the Council), 

Henry Trueman Wood, 
Secretary. 


CONVERSAZIONE. 

The Society’s Conversazione will be held, 
by permission of the Trustees of the British 
Museum, in the galleries of the Natural 
History Museum, South Kensington, on Thurs¬ 
day evening, July 2nd, from 9 to 12 p.m. 

The Reception, by Sir Steuart Colvin 
Bayley, K.C.S.I., C.I.E., Chairman, and the 
other Members of the Council, will be held 
in the Central Hall from 9 to 10 p.m. 

A Selection of Music will be performed by 
the Baud of H.M. Royal Artillery, in the 
Central Hall, commencing at 9 o’clock. 

A Vocal and Instrumental Concert, under 
the direction of Mr. Harry Tipper, will be 
giveh in the Reptilia Gallery from 9.15 till 
10.15 P-m., and from 10.30 till 11.30 p.m. 

A Gramophone And Auxetophone Concert, 
under direction of the Gramophone Com¬ 
pany, will be given at the Western End of 
the Bird Gallery at intervals from 9.15 p.m. 

Tbe following portions of die Museum will 
be open:—- ’ 


The Central Hall, containing cases of speci¬ 
mens illustrating Mimicry; adaptation of colour 
to surrounding conditions ; protective resem¬ 
blance, &c. Also models of the Tsetse-Fly, 
the Malaria Mosquito, and the life history of 
the Malaria Parasite. A splendid specimen 
of the Sea Elephant has recently been placed 
on exhibition here. 

The North Hall, containing the collection of 
Domesticated Animals. 

The Bird Gallery, containing groups of 
British Birds and Nests; and in the Pavilion, 
at the West end, an exhibition of the Land 
and Fresh-water Vertebrated Animals of the 
British Isles. 

The Gallery containing the Reptiles, in¬ 
cluding the three gigantic fossil forms Dipio- 
docus and Triceratops from Wyoming, 
U.S.A., and Iguaftodon from Bernissart, 
Belgium. 

The East and West Corridors on the First 
Floor, containing the Okapi, African Ante¬ 
lopes, and Giraffes. 

Light Refreshments will be supplied At 
Buffets in the North and South Corridors 
on the First Floor of the Museum. 

Visitors travelling by District Railway (or 
other underground railways in connection) 
will be allowed free use of the Company’s 
Subway, which leads from the South Kensing¬ 
ton Station direct into the grounds of the 
Museum. 

Each member is entitled to a card for him¬ 
self (which will not be transferable) and a card 
for a lady. In addition to this, a limited 
number of tickets will be sold to members of 
the Society, or to persons introduced by A 
member, at the price of 5s. each, if purchased 
before the day of the conversazione. On that 
date the price will be 7s. 6d. 

Members can purchase these additional 
tickets by personal application,, or by letter 
addiressed to the Secretary at the offices of the 
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Society, John-street, Adelphi, W.C. In all 
cases of application by letter a remittance 
must be enclosed. Each ticket will admit one 
person, either lady or gentleman, and must be 
signed by the member applying for it. 

Tickets will only be supplied to non-members 
of the Society on presentation of a letter of 
introduction from a member. 

It will greatly facilitate the arrangements if 
members requiring additional tickets will apply 
for them at as early a date as convenient. 

The Council reserve the right of stopping 
the sale of tickets or of raising the price, if it 
in found necessary, in order to restrict the 
number of visitors within reasonable limits. 

A programme of the arrangements for the 
evening will be published in due course. 


PROCEEDINGS OF THE SOCIETY- 


SHAW LECTURES ON INDUSTRIAL 
HYGIENE-V. 

Delivered on March 17, 1908. 

CHILD WORKERS AND WAGE- 
EARNERS. 

By Miss Nettie Adler 

(Honorary Secretary to the Committee on Wage-eamiosr 
Children). 

The position of the child in our scheme of 
social economics is now recognised to be of 
such vital importance as to be above politics 
and party. Not only is our present standard 
of life gauged by the welfare and happiness of 
our boys and girls, but as one of the most 
brilliant of our contemporary writers has 
recently said, the whole measure of pro¬ 
gress in a generation is the measure in which 
the children improve in physical and mental 
quality, in social co-ordination, in opportunity, 
upon their parents.’’* It is the purpose of 
this lecture to place before you certain condi¬ 
tions in our social order, which it is believed 
militate, to a very grave extent, against the 
mental and physical welfare of large numbers 
of children throughout -the country, to show 
What steps have already been taken to combat 
the evil, and to suggest further measures for 
removing, or for at least diminishing, those 
undesirable aspects of child life, which damage 
and hinder the development of th^ younger 

generation. ^ 

. . ... . . ... . . . 

for Old," H. G. Wellt. Constable 


There is a very widespread impression 
existing, even among well-informed social 
workers, that the compulsory Education Acts, 
1876-1900, killed all juvenile labour, that the 
half-time system has been abolished, and that 
the Employment of Children Act, 1903, put 
an end to the drudgery found among children 
employed in unregulated industries. This is, 
unfortunately, not the case. The age for half¬ 
time work has certainly been raised by a 
series of enactments from ten to twelve years, 
the standard for total exemption has in 
many districts been fixed at the seventh, 
some of the largest and most progressive 
cities of the kingdom, notably London, Liver¬ 
pool, and Bristol, have prohibited half-time 
employment altogether. But on the other 
hand, half-time employment, more especially 
in the textile manufacturing districts, has in¬ 
creased during recent years by leaps and 
bounds. The last returns published in the 
Report of the Board of Education for 1906-7* 
show that 82,328 children were working as 
partial exemption scholars in 1^05-6 against 
80.328 in 1904-5, and 78,876 in 1903-4. The 
Annual Report of the Chief Inspector of Fac¬ 
tories and Workshops also shows that 42,613 
childrenf were examined for certificates of fit¬ 
ness in the United Kingdom during that year, 
in order to enable them to be employed as 
half-timers. Of this number 23,728 were to 
work in Lancashire and 10,063 in Yorkshire. 
These figures, however, do not by any means 
exhnust the nuniber of children engaged in 
various occupations and yet attending school. 
Besides the total of 82,328 half-timers noted in 
the Report of the Board of Education, it is 
estimated that there are at least 20p,ooo chil¬ 
dren attending school full time and working 
out of school hours, early in the morning and 
late in the evening, at a variety of occupations 
ranging from street trading, milk selling, and 
shop errands to domestic work and home 
industries. 

We will consider first the case of the half- 
timers, more especially the boys and girls who 
are employed in textile factories, mainly in the 
cotton and woollen spinning and weaving 
industries. 

The present activity in the cotton trade has 
been partially responsible f< r the increase in 
the number Of young children employed in fac¬ 
tories. Knowing that employment is assured 
to them as soon as the age of twelve years is 

* Cd. i86a, t^7, p. 40. WfmiLtt ^nd Sous, F«tter*Uiie. 

«**F.dCtciry and Workthopi Annual . Hnporfe for 1906.^’ 
Cd. 3586,1907, U yman and bon#, p% 360. 
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attained, parents rush to the school even 
before that age is reached, securing the neces¬ 
sary figures from the head teacher, showing 
that 300 attendances* have been made in each 
of five preceding years and ask for the partial 
exemption of their child. And so all effective 
education is cut off just at the moment when 
the child begins to realise the value and 
interest of learning. For what does the half¬ 
time system involve? It means that every 
alternate week in the year, rain or sunshine, the 
children must be wakened at five or a little 
after, in order to arrive at the factory by six 
o’clock, or in some instances at half-past six. 
It means that for six months of the year they 
must leave home and walk often a mile or 
more through the raw mist, the cold and the 
darkness, so typical of a North of England 
town. It means that they will stay in the 
factory until twelve or half-past twelve, with 
half-an-hour’s interval for breakfast, a break¬ 
fast composed of bread and butter and tea 
without milk, taken at the loom side. It 
means that at twelve or half-past, they run 
home for a midday meal, the more tidy and 
respectable to change their oil-sodden, ill¬ 
smelling factory clothes for neater garments, 
to snatch a hurried meal and to be in school 
by two o’clock. After a long morning, begun 
when most of us are asleep, at lugging 
bobbins, doffing bobbins, laying on bobbins 
in the spinning-rooms, or tentingin the weaving** 
sheds, can you wonder that the children find it 
hard to concentrate their minds on the myste¬ 
ries of arithmetic and grammar ? In the fol¬ 
lowing week the children go to work in the 
afternoon shift. This entails school attendance 
from nine till twelve o’clock, a wild rush home 
for dinner, and attendance at the factory from 
a quarter-past one until a quarter-past five or 
a quarter to six; the hour of ceasing work 
depending on the hour at which the looms are 
started in the morning. The total number of 
hours worked gives a weekly average of about 
27J hours. Saturday morning work is only 
permitted to be done on alternate Saturdays.! 

What is the effect on the children, educa¬ 
tionally and physically ? 

It is easier to reply to the first, than to the 
second question. Educationally, the effect is 
disastrous. Recently, during an inquiry made 
in two of the most important centres of the 
cotton and woollen industries, I was enabled, 


♦ ** Elementary Bducatioa Act, iSge.** 

+ Section 25, tttb*«ection 5, ** Factory and Workehopi 
Act, 1901.** 


not only to see the children at work in the 
factories, but to visit a considerable number of 
schools, and to interview both teachers and 
children. In one town, I visited six large 
Council schools, all of which contained an 
average of from 100 to 150 half-timers. Fifty 
per cent, of the children at work, in the upper 
classes, were half-timers; in some schools, 
even more. In one class I found 49, out of 56 
girls, half-timers—only 7 being present the 
whole day. In another, the proportion was 
36 out of 55 ; in another, 14 out of 27; in 
another, 20 out of 40. The children are 
not all present at the same time, some being 
engaged in the morning shift, others in the 
afternoon, consequently continuity of teaching 
is only secured with difficulty. In some schools 
it has been found possible to provide special 
classes for the half-timers, so as to preserve a 
continuous curriculum ; but while this can be 
sometimes organised for children in the upper 
classes, where there are large numbers of 
partial exemption scholars, this cannot be 
arranged for the boys and girls scattered 
among Standards II., III., and IV., who 
woefully need all the educational advantages 
that can be afforded them. But in every 
instance, the teachers say, the children lose 
more than 50 per cent, of their education. 
When they come to the school after the 
morning shift, 33 per cent, are in a semi- 
comatose condition, quite unable to profit 
educationally from the lessons put before 
them, and more often than not they fall 
asleep in school during the afternoon. This 
is hardly to be wondered at when w'e remember 
that the children are almost entirely employed 
in the spinning-rooms (more than 4,000 out of 
a total of 5,093 half-timers in Bradford alone), 
and in a very hot and highly humid atmo¬ 
sphere. The monotony of the work, the noise 
and the smell, all affect the children preju¬ 
dicially and make them less responsive intel¬ 
lectually. Morally the effect is also undesir¬ 
able. They become less inclined to discipline 
and rougher in manner. Teachers consider 
that the whole moral tone is lowered, and 
that there is visible deterioration which is most 
heart-breaking. It should be added that, 
as a rttl0, half-timers work w'ith the spinners, 
who seem to be the more unskilled and 
less intelligent of the factory workers. In 
visiting evening schools in the same town, 
it was easy to differentiate by the appearance 
between those who were engaged in spinning 
or at the more skilled employments of weaving 
or burling. Reference to the admission register 
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almost always showed that surmise had proved 
correct. 

Physically the results must be equally bad, 
but no carefully organised system of enquiry 
has so far been undertaken. Dr. Crowley, the 
Medical Officer of the Bradford Education Com¬ 
mittee, however, recently obtained replies from 
52 head teachers regarding the physical effect of 
half-time work on the children in their schools ; 
37 declared that the system was most injurious 
to the child’s physique, they considered that 
the lack of adequate sleep, the constant 
pressure to work quickly, the carrying of big 
loads of bobbins about the factory, the morning 
tea without milk, the heat of the spinning- 
rooms, the lack of play, all worked harm. The 
rush from school to the mill is undesirable, for 
there is little time for eating or digestion. 
Certainly a stranger is impressed by the par¬ 
boiled look, the pallid faces, the bulging fore¬ 
heads, the thin, undersized bodies, the blue 
lines under the eyes; and he feels that the 
price paid for this premature work will indeed 
be a heavy one in later life. But there is 
danger, too, to the overtired, listless children 
in the swiftly running looms. Accidents are 
still, unfortunately, too frequent. Thus, in 
the hosiery mills during 1906, out of 109 acci¬ 
dents, 16 occurred to children of 13 years !• 
A little girl of thirteen years had her hand 
drawn in by rollers and a boy of the same age 
lost a finger. In another instance a little girl 
of thirteen was crushed between the mule and 
the fixed portion of the machine.t 

It will be asked. Does the factory work help 
these children in their after life ? From en¬ 
quiries made among a large number of boys 
who had been half-timers and were now 
working full time in the factory, it would seem 
that very few intended to remain in the factory, 
or could do so if they wished—at least in the 
woollen trade. A small proportion become 
overlookers, but at sixteen they often have to 
leave and find other employment, and some¬ 
times this is a matter of much difficulty. The 
demand for girls is much greater, but there 
does not appear to be any technically educa¬ 
tive element—a preparation for after life in the 
almost mecbanical work of taking off and 
putting on bobbins, or twisting together the 
loose ends i>f cotton or woollen threads. It 
must not be thought, however, that many of 
the children, or even a majop^ty of them, dis- 
work, or think themselves hardly used. 

^ WorfcsIiOfM Avouftl Itcp«rt fnr S906,** 

t Factories aadl Workthopt Raport tot p. aoS. 


The days of the strap and the branding-iron 
are fortunately gone for ever. Many of these 
boys and girls are glad to be independent^ to 
have pocket-money, ^'spence” as it is called, 
or to add to the falling budget. The average 
earnings are from 2s. 6d. to 4s. 6d. weekly. 
Many of the children also prefer to work in 
the early morning shift, despite the early rising 
entailed. But because the children are not 
unhappy, this is no argument that a harmful 
system should be continued. The more en¬ 
lightened employers regard the half-time 
system as a ** bad convention.” Many of 
the newest apd finest mills do not 
employ these young workers. Many mill- 
owners say that premature juvenile labour 
is economically bad, and that it is unnecessary 
from the point of view of the family budget. 
Many too, are of opinion that if the system 
were swept away to-morrow, no dislocation of 
industry would be involved. The effect would, 
no doubt, be to reduce unemployment, for 
cheap child labour is at present taking the 
place of adult effort. But these views are not 
held, by any means, unanimously among em¬ 
ployers, and it is to be feared, too, that oppo¬ 
sition to reform would come also from parents. 
** Our mithers and faethers are main hard after 
the bawbees,” said an old North country 
worker to me in the course of my investiga¬ 
tions. But twelve years has remained the age 
for half-time exemption for the past nine years, 
and it is surely time now to raise the age to 
thirteen years. This would do much towards 
destroying this relic of a less civilised era. 

So far we have been dealing entirely wirh 
the children engaged in industries which are 
regulated and safeguarded by inspection, and 
by the Factory Act. There are, however, a 
vast number oi occupations which, until re¬ 
cently, have not been subjected to any system 
of regulation, and in which children have been 
employed, while attending school full time. 
A great deal of over-pressure and overwork 
has severely handicapped these *Mittle white 
slaves ” for the battle of life. As will be shown 
later on, happier conditions will, no doubt, be 
possible in the future, when local authorities 
shall have taken full advantage of their powers 
under the Employment of Children Act. But 
latge numbers of children are still working for 
long hours in nearly all big towns, carrying 
parcels for tradesmen, acting as little drudges 
in small households, selling papers or fipwers 
ia :the street, or working at hope industries. 

‘ The hxtent to whkh children were etiipkiyed 
in unregulated indusitries was first brought it 
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public notice by the late Mrs. F. G. Hagg, in 
an article in the ‘‘Nineteenth Century'' for 
August, 1897. With the help of the Women's 
Industrial Council she organised a deputation 
to Sir John Gorst, then Minister of Education, 
with the object of asking him to institute a 
Parliamentary inquiry into the number of chil¬ 
dren employed whilst attending school full 
time. As a result of this action a return was 
obtained from elementary schools in England 
and Wales, showing the number of children 
employed, the hours worked, their ages and 
occupations and the pay received. The return 
was by no means complete, as only the names 
of children in regular employment and in 
receipt of wages were included in the schedules. 
Moreover, in many instances no information 
was forwarded, where the work carried on 
was not regarded as prejudicial to health. 
Employment which occurred during school 
hours and was consequently illegal was also 
omitted. Full information was received up to 
May, 1899, regarding 144,026* children. In 
16,489 instances the cases investigated were 
stated to be those of children under ten 
years of age ; 39,969 boys and girls were 
shown to be working for more than twenty 
hours weekly. These facts made a painful 
impression on the country, and in commenting 
upon them in the House of Commons, Sir John 
Gorst described the publication as a “ painful 
and sickening document," and as throwing “ a 
lurid light upon the social condition of large 
classes of the population." 

The need for further investigation having 
been clearly demonstrated, an Inter-Depart¬ 
mental Committee was appointed by Mr. 
Ritchie in January, 1901, composed of Com¬ 
missioners representing the Home Office, the 
Board of Education, and the Board of Trade. 
Among the witnesses examined were members 
of the London and other great School Boards, 
the Public Control officer of the Londop County 
Council, representatives of trade associations 
interested in the employment of child labour, 
school teachers, managers and attendance 
officers. The results of certain independent 
investigations undertaken since the issue of 
the Parliamentary return were also placed 
before the Commissioners, and these all tended 
to show that the statistics given in that paper 
fell far short of the number actually employed. 

• Sckooli (chUdren workliiff for wages.)” 

Part It, 1S90. Byre and Spottiswoode, Bast Harding-street, 
B.C., iPe pp. 46 kad 47* The nateet of 8,313 children were 
^snhee^nently received, raiking a total of 147,349 children 
p^loyed. 


Whereas only 4 per cent, of the children in 
attendance in the year 1898 were returned as 
wage-earners, the figures presented by Mr. 
Hance, the Clerk of the London School Board, 
demonstrated that nearly yi per cent, attend¬ 
ing Liverpool schools were being employed 
during the spring of 1901. The Committee 
on Wage-earning Children secured the in¬ 
vestigation of 3,897 cases in 107 London 
schools, with an average attendance of 
42,097, and found that the proportion of 
wage-earners was 9 per cent., or if calcu¬ 
lated from the number on the roll 8 per cent. 
The Parliamentary Return had only shown 
6J per cent, at work in London. *The Inter- 
Departmental Committee were therefore of 
opinion that 200,000 children represented a 
fair average of the number of children attend¬ 
ing school full time and working out of school 
hours. They took 100,000 as the number of 
half-time employed in the year 1898, arriving 
at a total of 30o,ooot children who were in 
attendance at school, and also in paid 
employment in that year. 

It has been already shown that the number 
of half-timers employed is still well over 
82,000. From recent enquiries which have 
been made, it does not appear that in London 
and other largely populated areas the number 
of children attending school full time and 
working for wages has sensibly diminished. 
Typical London schools have been investigated 
at intervals, and similar investigations have 
also been made by local authorities anxious to 
enforce the Employment of Children Act. 
Thus, in the summer of 1905 Dr. Thomas, the 
Assistant Medical Officer of the London 
County Council Education Department, made 
an investigation into the cases of 400 boys, 
representing an attendance of 3,674 children.! 
This gives a percentage of about 13 per cent., 
more than double the percentage shown by 
the Parliamentary Return. In an investiga¬ 
tion made last year in a Hackney school, 5 per 
cent, of the girls attending one department 
were found to be engaged in home industries 
alone. Quite recently, enquiries made at a 
school in North-East London revealed the fact 
that 60 boys out of a roll of 430 were working 
out of school hours, and at a South London 
school an enquiry carried on in a girls' depart- 

* ** Report of the Inter-Departmental Committee on the 
Employment of School Children.” Cd. 815. 1901. Price 38. 
Eyre and Spottiswoode. 

t ” Report of Inter- Departmental Comitnittee,” p. 9, 

4**Report of the Medical Officer fot Education, London 
County Council,” March 31, 1906, pp. 21 and aa. No. 197. 
P. S. King. Price is. 
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ment showed th^at 23 out of 227 children were 
employed. An investigation undertaken last 
year 1 >y the Hornsey Education Committee 
resulted in 9 per cent, of the children in the 
schools of that authority (1,228 out of a roll of 
22,226) being returned as working for wages. 
At Brighton, during May, 1906, a similar 
enquiry was made, 811 children on a roll of 
16,374 being found to be similarly employed : 
a large number, when we remember that 
Brighton cannot be regarded as a great 
industrial centre* Another recent return from 
a semi-rural district, Erith, showed that 267 
children out of a roll of 5,358, or about 5 per 
cent., were being employed. All the figures 
given demonstrate, that the problem has so far 
not diminished since the results of the Parlia¬ 
mentary inquiry were published, and that the 
subject merits the gravest consideration. 

It will be asked, how are these children 
employed ? Their occupations may be roughly 
classified under four heads :— 

1. Children employed in or for shops. 

2. Children engaged in street trading. 

3. Children employed in domestic work and 
home industries. 

4. Children employed in agriculture. 

The Parliamentary return for 1899 showed 
that 76,173* children out of a total of 144,026, 
or rather more than one-half, were employed in 
or for shops. So far as can be ascertained 
from recent inquiries in individual schools, the 
proportion remains about the same. The 
evidence submitted by Mr. Spencer, the Public 
Control officer of the London County Council, 
before the Inter-Departmental Committee on 
the Employment of School Children, in iqoi.t 
gave important details as to the number of 
hours worked by school boys engaged by 
shopkeepers. One thousand four hundred and 
forty-eight typical cases were submitted which 
had come under the notice of the shop hours 
inspectors of the Council. Of this number, 
492 were found to be working under 20 hours 
weekly, 413 from 20 to 30 hours weekly, 446 
from 30 to 39 hours, 87 from 40 to 49 hours, 
and ten for fifty hours and upwards; 529 of 
these boys were described as working for 
dairies, an employment which necessitates two 
hours work before morning school, and, in wet 
weather, a long morning’s sitting in damp 
garments. Most undesirable of all occupa¬ 
tions is that of lathenng in a barber’s shop. 

S •, C]ii] 4 ji:»ii Working for Wages,** .Table iv., p. 43. 

4 Minutes of Biidence taken before the Inter-Depart- 
mentat' Consmittee on the EmploTneotol School Children, 
1901 *’ PP. 84 » 85,8;, and 88 


Mr. Spencer estimated that the number of 
boys employed in London at this work was 
619.* The long confinement in a vitiated 
atmosphere is injurious physically. Moreover, 
some of the witnesses who gave evidence 
before the Inter-Departmental Committee were 
of opinion that these establishments were not 
infrequently used for betting and gambling 
transactions. 

About 12 percent., or I7,6i7t of the total 
number of children employed are described in 
the Parliamentary return as engaged in street 
trading—either selling newspapers or hawking 
goods. The Commissioners stated in their 
report}: that they were of opinion that **this 
work is carried on by a worse class of children, 
and under worse influences than any other, 
that it is especially detrimental to young girls, 
and that in large centres of population it 
requires special treatment.” Street traders 
nearly always come from the poorest homes, 
and we may probably regard as typical the 
home circumstances of 134 street traders in¬ 
vestigated by the Manchester police in 1901. 
In 54 instances, either the father or mother, 
and in some cases both parents, were addicted 
to drink, and in a considerable number of in¬ 
stances it was shown that there had been 
difficulties in the home—such as separation or 
desertion.§ In only 27 families were the 
parents returned as '’steady.” The Chief 
Constable also put on evidence a list of persons 
who had formerly been street hawkers, but 
were now known as degraded characters. The 
Chief Constable of Birmingham also gave im¬ 
portant evidence, showing that out of 713 boys 
and girls found selling in the streets of that 
city in March, 1901II, 458, or nearly two- 
thirds of the whole number had been pro¬ 
secuted for various offences within the previous 
six months; X15 of these young people were 
charged with felony and 185 with gambling. 
That street traders are a difficult tribe to deal 
with may be judged from the fact that in the 
Annual Report of the Chief Constable of New- 
castle-on-Tyne for i907,1[ out of a total of 1,411 
children and young persons under sixteen 
years who had been granted street trading 
licenses, 250 were proceeded against during 
the past year for infringement of the street- 

* ** Miautea of Evidence,** p. 85. 

i *• Children Working for Wnges,*’ p. 43. 

% ** Report of the Inter-Departmental Committee,** p. t6. 

I ** Minutei of Evidence,** p. 450. 

il ** Minutes of Evidence,** p. 471. 

IT ,** Report of the Police Bstablishmeht, Newcastlo-on- 
Tyne, *907,** p. 8 j ditto, ditto, p. a?. 
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trading by-laws. The report for 1907 issued 
by the Medical Officer of Health for Brighton, 
contains remarks regarding street trading 
which are well worth quoting, and which show 
that in spite of the operation of by-laws 
nothing short of total prohibition can remove 
the serious consequences to the children 
concerned. 

“Street trading/* says Dr. Newsbolme, “has a 
pernicious effect on the boys engaged in it. There is 
first the evil physical influence of excessive fatigue 
during the years of growth. This is more marked in 
street trading than in employment under other by¬ 
laws of this Act (“ The Employment of Children 
Act **). The ulterior consequences are even more 
serious. The children employed as street traders are 
brought into contact with the adult class of street 
traders, their moral standard is endangered and they 
are apt to drift into the large class of those who never 
have any other than casual employment throughout 
their lives. It is a great pity that under the present 
law street trading by boys cannot be entirely for¬ 
bidden. 

This very definite opinion reiterates the view 
expressed over and over again by witnesses 
who gave evidence before the Inter-Depart¬ 
mental Committee that ** once a street trader 
always a street trader/^ and that the army of 
unemployed and unemployables is largely re¬ 
cruited from these young people. All wit¬ 
nesses held the view unanimously that street 
trading by girls led to deplorable results and 
should be entirely prohibited.t 

The case of children engaged in home 
industries has recently received a good deal of 
attention owing to the Select Committee on 
Home Work which reported last August, and 
also to the interest aroused by the various 
Sweated Industries Exhibitions which have 
been held in several large towns. The Parlia¬ 
mentary Return showed that 35,494 J children 
were engaged in various forms of domestic 
work in 1898, but it is difficult to determine how 
many of these were engaged in some form of 
industry also. In the introductory memoran¬ 
dum of the Return, 12,646 children are shown 
to be engaged in piece-work, such as brush¬ 
making, basket-making, matchbox-making, 
rag-sorting, while 4,019§ girls were shown to 
be employed in dressmaking, shirt-making, 
mantle-making, tailoring, beading, belt-mak- 

* “ Report of the Medical Officer of Health for Briirliton, 
*907/* P- 7 ** S«« el»o pp. 68 , 69, and 70, 

t “ Minutes of Evidence,'* p. 97$ (letters rom Newcastle 
and Nottingham Town Councils) ^ also pp. 123, rjx, 137, 
*53« *63, 175, 196, SX4, and sS3» 

t ** Children Working far Wages,** p. 43. 

Children Working for Wages," pp. S3 and §5. 


ing, and other similar occupations. In certain 
districts of London, more especially in the 
north and north-west of Bethnal Green-road, 
small girls are constantly employed in home 
industries. Not long ago, I was told by the 
head teacher of a large school in that neigh¬ 
bourhood, that the parents refused to allow 
their children to take advantage of the Fresh 
Air and the Children’s Country Holiday 
Funds, because they were so glad to have 
their labour during the vacations. 

You may be interested in hearing notes of 
personal investigations among these little 
home workers. 

Jane R., aged ten, and her sister aged six. 
Father a porter. Mother makes hair-pin 
boxes 5d. a gross. The children work directly 
they come home from school and again after 
school. Two tiny rooms, in the front one, 
where the mother is employed, is a big bed¬ 
stead with scarcely any covering. Two whim¬ 
pering infants lie upon it—one is two years 
old, but he looks no older than the baby of two 
months. The floor is grey with paste and dirt. 
Jane can “ corner-up ” and fold the edges of 
boxes as deftly as her mother. Asked why she 
is obliged to work, Mrs. S. says that her hus¬ 
band's money is only 22s. weekly, and that is 
not enough to keep them on, for there is 
8s. 6d. rent to pay. So far as one could see, 
there was no evidence of drink, and the mother 
appeared to be a woman of some refinement of 
manner. 

Louisa C , age 13, does trouser finishing, 
sews on buttons, and helps in finishing. She 
can sew 11 buttons in 10 minutes. Works 
from 7 a.m. till school time and again from 
7 p.m. to II p.m. in the evenings. Her mother 
receives 2|d. per pair for making buttonholes, 
back holes, bands, linings, facings, and for 
pressing. Mrs. C. can manage about six to 
a dozen pairs daily; one pair takes half-an- 
hour to make, sometimes longer. 

Numbers of th^se children not only paste 
socks in babies’ shoes, finish match-boxes 
and trousers, cover and “ fan ” steels, and 
sew fish baskets (work of a particularly 
disagreeable character, which the little 
girls complain causes pain in the pro¬ 
cess of manipulation), but they go to 
“shop” too, and are consequently often late 
for school. This also frequently involves the 
carrying of heavy weights. Some of the w'orst 
cases of over-pressure have occurred in the 
provinces among the hook and eye card 
sewers of Birmingham and the lace workers 
of Nottingham. The last report of the Chief 
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Inspector of Factories and Workshops contains 
some very sad instances brought to light by 
Miss Squires» one of the lady factory inspectors 
working at Nottingham. She says 

*'From the facts that came to light in visiting the 
schools and homes of the children, it seems that the 
teachers' complaints that the school children are 
* little slaves ' is not unfounded. The teachers told 
me of children of from 5-ti years being employed at 
home during the dinner«bour, and I found such a 
case myself. A little girl of eight, still in her bat and 
jacket, was at 1,30 drawing lace * for mother*; she 
had not had dinner, and would probably eat it on her 
way back to school. The lace drawing and clipping 
is a notoriously badly-sweated industry. I visited 
several most sad homes this last week (as often before 
in Nottingham) where the father is out*of-work, and 
the mother and children are sla^’ing away at lace for 
which from Jd. to 2^d. per dozen yards of from 6 to 
12 breadths is paid.* 

Similar evidence was given before the Select 
Committee on Home Work in June, 1907. 
** Children,” said the same inspector, ”are 
said to be employed at four years old. We have 
found them at six years of age employed 
several times, and a child of eight, a child of 
nine, and a child of twelve have been found 
earning several shillings a week.**t 

Numbers of children are engaged, too, in 
sorting hooks and eyes, in Birmingham. Both 
before the Inter-Departmental Committee in 
190z, when one head teacher described the 
children as working all night, and again last 
year, evidence was given of children working 
for hours at this industry. The Chief In¬ 
spector for factories in Birmingham spoke of 
having found personally children of three, four, 
and five years of age at work.J 

It is difficult to investigate the number of 
children engaged in agricultural operations, 
the Parliamentary Return of 1899 puts the 
number at 6,iis§, but the Inter-Departmental 
Committee were of opinion that if hop-pickers 
and fruit pickers were included, the number 
would be much greater; lAeir estimate was 
50,000. The country correspondent of the 
Board of Trade gave a great deal of impor¬ 
tant evidence regarding the extent to which 
young children were employed. ** During the 
apring, a number of children are kept at home 
gardening; and, in the summer, they are em¬ 
ployed by farmers. ”|j ” Many very young 

• ** Factory and Workshops Report for 1906,** pL tag* 

+,** Home Work; Report of the Select Commlttoe,*^ 1908. 
(Cd. ttx8), {>. 56. Wyman aod Sons. 

Home Work Report,*’ p. y x. * ^ 

' I Childreii Working for Wages,** p. 4$* ^ 

j| ** of Evidence *• (Mr. Smith, Sonthwich), p. s8t. 

See also 


children,” writes a Cambridgeshire landowner, 
” have been employed in picking fruit, parti¬ 
cularly strawberries, &c. Undoubtedly the 
work has had a bad effect upon the health, 
education, and moral character of the children 
engaged. First, as to health: Children leave 
their homes about 3.30 a.m. to pick straw¬ 
berries in wet, as well as dry, weather; then 
return to school, with the result that many 
fall asleep, in front of their teachers, through 
exhaustion.”* The evil effects on education 
and character to London children, engaged in 
hop-picking and fruit-picking can, perhaps, 
hardly be over-estimated. I have frequently 
talked to children in some of our poorer schools 
as to their life on the hopfields. The accom¬ 
modation provided frequently appears to be 
of the scantiest description, and more often 
than not they are sent into the country in the 
care of friends and neighbours, and not in tiie 
company of their parents. 

A point which has not always been noted, is 
the danger attached to certain agricultural 
employments, especially those involved in lead¬ 
ing horses harnessed to hay carts. From time 
to time, local newspapers contain sad details 
of boys of eight or nine being crushed by 
waggons when engaged in this occupation. 
It is only fair to say that such cases are, fortu¬ 
nately, of rare occurrence. It should be added 
that one of the Board of Trade country corre¬ 
spondents, who gave evidence, described this 
work as ” looking very dangerous.” 

A good deal of valuable information is 
available regarding the injury—physical and 
educational—which, is inflicted on children 
who attend school full time, and are also 
engaged in hard industrial work. The in¬ 
vestigation made by Dr. Thomas, the assis¬ 
tant medical officer of the London County 
Council, during 1905, showed distinctly how 
deleterious was the effect of this labour. If 
this investigation had dealt with a larger 
number of children, and had been available 
during the deliberations of the Inter-Depart- 
mental Committee seven years ago, it is not 
improbable that we might have seen child 
employment j»rohibited altogether. The facts 
obtained are of vital interest and importaoce. 
Pr. Thomas carefully examined 340 boys 
engaged at W'ork in 14 boys* schools, repre¬ 
senting an attendance of 3,864 children. He 
showed distinctly that in those working 20 
hours or less., 50 per cent, showed &tigue 
2igiw> 34 pet cent, anaemia, 28 severe nerve 

* ** Hifuitft of (Mr« H« CX.*. 

Wiiaxedi),F.« 85 . 
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signs, 15 per cent, deformities, and ii per 
cent, heart signs. Of those working 20-30 
hours, 81 per cent, showed fatigue signs, 47 
per cent, anaemia, 44 per cent, nerve signs, 21 
per cent, deformities. Of those working over 
30 hours, 83 per cent, showed fatigue signs, 
45 per cent, anccmia, 50 per cent, nerve signs, 
22 per cent, deformities, and 20 per cent, 
severe heart signs.* Dr. Thomas also differ¬ 
entiated between the effect which employment 
had on boys engaged in different types of 
occupations. Thus, while the general effect 
on a total of 330 examined for this purpose 
showed 40 per cent, to be suffering from 
anaemia, 40 per cent, to have nerve signs, 17 
per cent, deformities, and i6 pfer cent, heart 
disease, shop boys, who carry heavy weights, 
showed in 44 per cent, of cases nerve signs, 26 
per cent, deformities, and 21 per cent, heart 
disease. Real suffering was found among 
lads employed in barbers* shops, 72 per cent, 
of whom were declared to be suffering from 
anaemia, 63 per cent, to have nerve signs, aud 
27 per cent, heart disease. 

Among the enquiries made by head-masters 
in 1901, one is especially worth quoting, as 
giving genera] evidence of the evil effects of 
employment. At Lillie-road School, Fulham,t 
103 boys out of a roll of 476, or about 20 per 
cent., were returned as working for wages. 
Of this number 54 worked for more than 20 
hours weekly ; 46 of these children were de¬ 
scribed as poor, fair, or weakly. Only 30 were 
stated to be normal, of good physique, or 
showing no evil effects. The remaining 27 w'ere 
described as very fair. One boy had caught 
rheumatic fever through milk selling. He 
had had repeated colds through sitting in 
school with wet feet. Another boy had a bad 
illness caused by carrying heavy baskets. 
Another suffered with ear disease. Another 
boy had his arm broken in his work. 

Educationally the effects are also bad. Of 
the 103 boys whose cases were so carefully 
investigated by this head teacher, 54 were de¬ 
scribed as being ** dull or “ very dull," 
** back in their work," or as having been 
degraded a standard. Dr. Thomas also found, 
in the course of his 1905 enquiry, that out of 
the 330 boys careftdly examined, 209 showed 
retardation in school work, 86 being one stan¬ 
dard, 83 two standards, and 3 four standards 
behind that corresponding to their ag:e. 

Girls equally show the effects of over-work. 

* the Loiuloa Couttijr Council Mediout Odicer 

for aducution,** 1906, pp. it, ti, 03; 14. 

t ** Miiiutei of SvldOUce,** ]pp* 405-409. 


In the same Report, the Medical Ofi&cer for 
Education gives some details of cases of over¬ 
pressure discovered in girls* schools. Dr. 
Marion Hunter found that carrying heavy 
weights and minding babies are often the 
means of bringing about lateral curvature 
and flat-footedness. Quite recently 9 out of 
23 girl wage-earners, seen in a South London 
school, were described by the head mistress 
as being very delicate, and their appearance 
bore ample testimonj^ to this fact, though no 
scientific enquiry was possible. 

Another important conclusion has been 
arrived at by the Council’s medical officers in 
the course of investigation—that as a rule it is 
the children above the average in physique 
and exceptionally brilliant mentally who go to 
work. The evil effects are shown later, when 
the best capital of the nation has been 
squandered fn premature wage-earning. 

It will be asked. Are there no remedies for 
this undesirable state of things } It has been 
shown that in regard to half-timers nothing 
except the raising of the age and the ultimate 
prohibition of child labour in factories can be 
of any avail. For children in unregulated 
industries much might be done by enforcing 
more stringently the provisions of the Employ¬ 
ment of Children Act, 1903—an Act which was 
passed in consequence of the deplorable state 
of affairs revealed by the witnesses who gave 
evidence before the Inter-Departmental Com¬ 
mittee in 1901. Power is given by this mea¬ 
sure to local authorities to frame by-laws* 
prescribing the age below which employment 
is illegal, the hours between w hich employment 
is illegal, prohibiting absolutely, or permitting 
subject to conditions, the employment of chil¬ 
dren in any specified occupation. They may 
further make regulations prohibiting street 
trading,t subject to such conditions of sex 
and age, or the holding of a license to trade. 
They may also require street traders to wear 
badges, and determine the hours at w’hich 
such employment shall be carried on. The 
Act also contains certain statutory provisions. 
No children may be employed between nine at 
night and six in the morning. A child under 
eleven must not engage in street trading. A 
child employed as a half-timer may not be 
employed in any other occupation. A child 
may not lift, carry or move heavy weights 
likely to cause injury, or engage in occupation 
likely to prove injurious. No child under ten 

• ** Employment of Children's Act," Section x., Section 
III. 

t *< Employment of Children's Act," Section I., 43. 
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may be licensed for theatrical entertain¬ 
ments.* 

It will be noticed that the statutory pro¬ 
vision, as to hours, put an end to some of the 
worst cases of overwork, such as those of 
children who were employed, until recently, 
till 10 or II, or midnight, in home work, in 
hawking, or in shops. But without the stiffen¬ 
ing of by-laws, and without the energy and 
goodwill necessary to put such by-laws into 
operation, the Act is of little use. By-laws 
had been made up to thb 25th of February of 
this year (1908)! by 79 local authorities, but of 
this number only 36, out of a possible 67, were 
cpunty boroughs. Three counties (London, 
Middlesex, and Gloucestershire), and seven 
urban districts have also made regulations. In 
34 instances these by-laws only deal with 
street trading. There seems a general dis¬ 
position to regulate street trading in the first 
instance, possibly because its dangers are 
more apparent to the general mass of citizens, 
and possibly too, because of the objections 
raised by trade organisations to a system 
which secures further limitation of the supply 
of cheap labour to small shopkeepers. It is a 
matter for regret that only in two instances— 
Burnley and Hornsey—have local authorities 
definitely prohibited street trading by girls. 
In other cases they have weakened the bye¬ 
laws, and made them practically useless, by 
inserting a provision permitting street trading 
in the company of a parent or guardian. As 
one official of wide experience recently said, 
such a provision may lead to worse evils than 
those which it is sought to combat, for no girl 
should be allowed to trade in the streets under 
any conditions whatever. Certain local autho¬ 
rities, while not actually prohibiting street 
trading by girls, have refused to issue licenses, 
and it is satisfactory to note from information 
courteously furnished to me by the Town 
Qerks of these, and other boroughs, that no 
girls are trading in the streets at Banbury, 
Crewe, Eastbourne, Hove, Newport, Norwich 
and Stretford. 

In London, Croydon, Eastbourne and Nor¬ 
wich great difficulties were experienced in 
securing effective by-laws. The late Home 
Secretary raised continual objections to the 
regulations proposed. This W£is especially 
the case with London, where an enquiiy was 
held extending over several weeks, the purpose 

• ** iStmpiloyineixt of Childioi't Act, iqo^* Section II. 

>' ^ /f Return of Local Autlioritiot wbich haTO made 
laivs tu|dar tHe Employment of Children Act,’* No. 249. 1907. 
^otreetod ts Rob. 28th, xgoS.) 


of hearing objections from employers and 
others interested in the matter. Practically no 
objections were raised, but the Commissioner, 
Mr. Chester Jones, refused to take this fact 
into consideration. In his report he says :— 

** I have had very great difficulty in arriving at a 
conclusion as to what weight, if any, should be given to 
this apparent want of interest on the part of employers 
of child-labour on the question of the proposed 
restrictions. At first sight it would appear that 
these employers were indifferent as to whether the 
by-laws came into operation or not and that except 
on the part of newsagents and the barbers, the oppo¬ 
sition to the by-laws was of a most faint-hearted 
description. But on further consideration, having 
regard to the fact that the lack of opposition may 
have been due to some cause of which I am not 
aware, such as want of funds or lack of organisation, 
and having regard to the well-known apathy of the 
people in London with respect to local matters, I have 
decided not to allow the abstention of the employers 
to weigh with me in the conclusions to which I have 
arrived. 

This most unfortunate decision, based appa¬ 
rently on no premises whatever, had the effect 
of considerably weakening the by-laws. The 
provisions limiting the hours of employment 
from 7 to 8.30 in the morning and from 5 to 7 
in the evening were deleted. But even as the 
by-laws stand they do enable some of the 
worst cases of overwork to be dealt with. 
Firstly, all employment of children under 11 is 
prohibited. The hours of work are restricted 
in home industries to employment between 5 
and 8 in the evening; work from 9 to 12 a.m. 
is only allowed on days when the school is 
not open. In other employments, children 
are allowed to work between 6 and 8 a.m., or 
between 5 and 8.30, provided that the limit of 
hours of employment is not passed. On 
days when the school is not open, 8 hours are 
permitted—an amount which must involve too 
great a physical strain. Sunday labour, be¬ 
tween the hours of 7 and i p.m. (but for three 
hours only) is allowed. Barbers' shop work is 
permitted to boys over 12 years of age. This 
is a most undesirable provision in view of the 
evil physical effects produced by this occu¬ 
pation. It should be noted that Bath, Crev(’e, 
East Ham, Hull, and Stoke on Trent have 
raised the age for lather work to 13 years, 
'while Banbury, Brighton, and Sheffield have 
prohibited it altogether. Work in small hand 
laundries, which are outside the jurisdiction of 
the Factory Acts, is forbidden. A mass of 

* pfL the Z#oftdott County Couucil BHswt usdor 

the Bmpldymeat of ChUdrfn’t Act, iWt* P 
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evidence given before the Inter-Departmental 
Committee had demonstrated the evil, moral, 
and physical effects on little girls engaged in 
this industry. As regards street trading, girls 
under i6 years may only hawk in the company 
of their parent or guardian. It is a great pity 
that total prohibition was not insisted upon. 
The working of this by-law will need careful 
watching. Certain societies have given under¬ 
takings to seek work for any girls displaced by 
the operations of the by-law. 

Endeavours were made by the London 
County Council Education Committee to make 
regulations preventing all street trading by 
children of school age, but without success. 
The Home Office refused to raise the age for 
this occupation from ii to 12, although it is 
lower in London than such large centres of 
population as Barrow, Bolton, Crewe, East¬ 
bourne, East Ham, and Newcastle-on-Tyne. 
Street trading is, however, only permitted 
between 7 and 8 a.m. and between 5 and 8 for 
children trading alone, though on days when 
the school is not open, or during the summer 
months—April to October—they may work till 
9 p.m. Between the ages of 14 and 16 they 
may trade between the hours of 6 a.m. and 
9 p.m., provided it is not for more than 8 hours 
in any one day. 

But despite the deficiencies in the by-laws, 
some distinct improvement is manifest. Recent 
enquiries have shown that there is a decided 
tendency to allow children to leave work by 
nine o’clock. The by-law designates 8.30 as 
the hour, and there will doubtless be little 
difficulty in enforcing this limitation. Twenty 
prosecutions for illegal employment of children 
were undertaken by the Public Control Com¬ 
mittee of the London Council, between the 
15th of October, 1907, and the 14th of January, 
1908. The work has now been taken over by 
the Education Committee, and many thou¬ 
sands of handbills, giving the provisions of the 
Act, have been placed in the hands of parents, 
teachers, and employers. The effect of by¬ 
laws carefully enforced is favourably com¬ 
mented upon by local authorities which have 
had an opportunity of watching a year’s work¬ 
ing of their regulations. Two important re¬ 
sults are noted by a local authority on the 
borders of London. 

1. A reduction has taken place in the 
number of school children employed by trades¬ 
men, as they have been replaced by boys who 
have left school and who work full time. 

2. A reduction has taken place in the 
number of school children employed as house 


boys, as they have been replaced by girls who 
have left school and who work full time as 
domestic servants. 

No remarks could illustrate better the true 
relation between child labour and unemploy¬ 
ment. One further point remains to be dealt 
with. Is the labour of the child of vital 
necessity to the home ? It is, of course, not 
possible to dogmatize absolutely on the matter, 
but it is worth while bringing to your notice 
some facts submitted by the Committee on 
Wage Earning Children to the Inter-Depart¬ 
mental Committee. Particulars were obtained 
of the incomes of 802 London families whose 
children were employed out of school hours. 
In only 143 instances were the earnings found 
to be under 20s. weekly ; in 189 it ranged be¬ 
tween 20s. and 25s.; in 154 between 25s. and 
30s.; and 316 families were returned as having 
an income of 30s. and over. Similar results 
were obtained from Bradford, Leeds. Gates¬ 
head, Coventry, and Plymouth, typical towns 
in different parts of the country. Of 714 cases 
investigated more than half had an income of 
30s. and over, while in 258 instances it was 
shown to be over 35s.'* It will, therefore, I 
think, hardly be gainsaid that, while cases of 
individual hardship might ensue in the total 
prohibition of juvenile labour, the gain to the 
children physically and educationally, and 
the economic improvement possible through 
the opening of new avenues to adult employ¬ 
ment, are factors of the most vital importance. 

We are day by day endeavouring to improve 
the physique of the children in our elementary 
schools, by organising a complete system of 
medical inspection; even medical treatment in 
school clinics is now only a question of admini¬ 
stration. We feed the necessitous, we endea¬ 
vour to secure all possible means of healthful 
recreation such as organised games, play 
centres, happy evenings and guilds of play. 
We are endeavouring to develop various 
methods of industrial and technical training 
for the children on the point of leaving school. 
Of what use, however, are all these efforts, if, 
during the most critical age of a child’s de¬ 
velopment, we allow him to be handicapped 
for the battle of life by overstrain and the 
burden of hard manual work ? It is earnestly 
to be hoped that a broader and a wiser view 
of our responsibilities to the child life of the., 
nation may be realised in the near future, and 
that we shall refuse to exploit that most valu¬ 
able of all national assets—the mental and 
p hysical powers of our boys and girls. _ 

• ** Minutes of Rvidencf,*' pp. 374 - 37 Q. 
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KEROSENE SHALE. 

Kerosene shale has been known in New South 
Wales for upwards of half a century, but probably the 
total output to date does not exceed 1,500,cop tons. 
Deposits have been proved in the north at Wallahadah, 
about 170 miles from Sydney; at Capertic, about 
110 mites west of the same city, and at Mittagong, 
about 75 miles to the south-west of it. But to ex¬ 
tract the crude oil, to refine it, and put the manufac< 
tured product on the market, means expensive plant* 
and many of the deposits would not repay the ex> 
penditure. There is again the difficulty of transport, 
either for raw or manufactured products, for few of 
the known deposits are near a rail or waterway. The 
kerosene shale varies in quality through a very wide 
range, the finest yielding up to 150 gallons of crude 
oil per ton, the volatile hydrocarbons in such a sample 
equalling 89*59 per cent., and the residual ash only 
about 4*98. In poorer qualities, the ash increases as 
the hydrocarbons decrease. The light grade of shale 
will produce from 17,000 to 18,000 cubic feet of gas, 
and thus takes front rank as a gas producing mineral. 
The poorer qualities are most economically adapted 
for the production of crude mineral oils, by retorting 
methods, and these again are treated to produce 
marketable commodities, such as kerosene, for light- 
ing purposes, all classes of machinery and lubricaiing 
oils, mineral tallow, axle and other greases, naphtha, 
benzine, and solid paraffin. Host of the deposits 
exist in the tipper coal measures, and are easily worked 
by ordinary sinking and drhdng. 

The largest and most important deposit at present 
known in New South Wales is that in the Capertic 
and Wolgan Valley district, and here it is said 
20,000,000 tons have already been proved. The shale 
deposit varies from one to five feet in thickness, and 
at its edges is found to pass into either bituminous 
or splint coal, or into an earthy carbonaceous shale. 
At Hartley, between Wallerarwang and Penrith, the 
seams of shale were found to^extend tor Some distance 
on both sides of the valley, and it was generally 
supposed that denudation carried away the central 
portion of the deposit, but prospecting operatioxts 
below the floor of the valley disclosed the existence of 
further deposits of simUar shale, evidently thrown 
down by a trough fault. The vastness of the volcanic 
disturbances in this district can be imagined by the 
fhct that the bed of Kanimbla Valley is fully 3,000 feet 
below the level of Hount Victoria, the highest point 
of the Blue Mountain ranges, snd it is on the northern 
»de of Mount Victoria that' the Capertic Valley lies ^ 
and on the southern the Hartley. A line of railway 
Recently constructed will open up a new area. 
Here the scheme appears to Jbe to mine the 
shale, keeping the higher grades, or roughly idl 
mineral yielding over too gallons of dude oil per ton, 
for sale to gas*makmg companies and retailing the 
Ipu^ grades for the production of mineral oils. ^ '•( 

, ' : J^tl||ongh, as tar as is at presen^nown, the Capertic 
ind Wolgan deposits are the ifiche^ in New Sooth 
Wslea, it will probably be found that many other 


places will yield a handsome profit if worked. There 
are many known localities where payable shale de¬ 
posits exist, but these deposits could not be satis¬ 
factorily worked from a financial point of view if 
complete refining plants had to be erected for each 
one. The formation, occurrence, and magnitude of 
New South Wales shale deposits are recognised as 
something quite different from anything previously 
known, and probably the Commonwealth Govern¬ 
ment will impose a duty that will eflectually pre¬ 
vent the importation of American and Russian oils. 
In that case the local consumption will be ample to 
absorb all that can be produced from the shale 
deposits of New South Wales. As many capitalists 
in this country are already interested in Scotch or 
Colonial shale properties, it will be interesting to 
watch how the industry developes now that it has 
been fairly launched upon the only scale that can 
ensure economy in cost of production, and a satis¬ 
factory financial result. It may be that some of the 
deposits, more easy of access, nearer a rail or water¬ 
way, and of less magnitude, will be established as 
independent mines when once the public realises the 
great dormant wealth that awaits utilisation. 

THE FRENCH WINE CROP OF 1907. 

In former times, the importa^pe of the French 
^ wine yield a^d the area panted 4 ti vines could only 
be ascertained by estimation, while the figures now 
available for 1907 rest upon declarations made by 
landed proprietors under the law of June 29, 1907. 
Under this law the area planted in vines, the crop of 
grapes harvested, and the amount of wine produced, 
are declared and verified according to a system fully 
set forth in the law. According to the ** Bulletin de 
Statistique et de* Legislatibn Compar6e,*'issued by 
the French Ministry of Finance, the quantity of wine 
produced in 1907, as thus ascertained, reached the 
enormous total of i»453,546*006 gallons, as compared 
with'1,145,739,144 gallons in 1906, an increase of 
3091,807,862 gallpns, and an incres^e qf 380,360,000 
gallons over the last decennial average. The extent 
of French vineyard^ in 1907 was 4,075,134 acres, or 
120,364 acres less than the preceding year. It is 
stated tha^ at the end of the< eighteenth century the 
area of the French vineyards was estimated at 
3.821,752 acres, and in 1851 the area had reached 
the figure of 5,386,852' acres. Compared with the 
yaar 1906, thirty-five Departments showed increases 
in the wine yield, the most marked being in the case 
Of the four Departments of Herault, Aude, Pyrfia6es 
Orientales, and Gard. The Departments lowing 
the greatest fatHng off in the. wine yield of 1907 
as compared with ^906 were the following :^lndre 
et 'Loiref Loire et Cher, Maine et Loire, Vienne, and 
the Lohe'Iriillfrienre. Based upon the prices realised 
by the grqprers, the y»lee of the crop of 1907 reached 
the sum of In this total the winfe 

dbssed as stand ifor ^3,7i6,<)oo, cone* 

spbndidg td. a quantity of 24,906^000 gaUonjf,^ whjje 
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the sum of j^40,976,000 was realised for the enormous 
quantity of 1,429,340,000 gallons of “ordinary’* 
wines. The French cider yield is established at 
73,920,000 gallons, as compared with 490,622,000 
gallons in 1906. The cider crop is below the aver¬ 
age of the last ten years by 285,472,000 gallons. 
According to the “ Bulletin de Statique,” “the 
recent crisis in the French wine trade seems not to 
have been due to a phenomenon of over-production. 
Statistics show that at the time of the last harvest 
the stocks of wine on hand did not exceed 182,512,000 
gallons, of which 51,898,000 gaHons were in the 
Gironde Department (Bordeaux). This is a very 
low figure if the total annual crop be compared 
therewith, and if it is considered that it includes 
all the hi^-class wine5 which are seldom delivered 
until they have matured in the producers’ hands. It 
may be said that there remains no unsold wine, 
properly speaking, and that France does not pro¬ 
duce, in reality, more wine than she can utilise either 
or home consumption or exportation.” 

WHEAT-GROWING IN BRAZIL. 

The State of Rio Grande do Sul, the southernmost 
State of the Brazilian Republic, and the one there¬ 
fore with the coldest climate, has long been pointed 
to by* Brazilian statesmen as a possible granary for 
Brazil. It has been thought that modem and scien¬ 
tific culture of wheat in the State would do much 
towards removing Brazil from its present necessity of 
importing all its breadstuffs, and there has been a 
Strong movement from time to time towards fixing a 
higher duty upon foreign wheat for the protection of 
the Brazilian product. In line with these ideas and 
in response to the demand of capital for actual 
practical information as to the possibilities of wheat¬ 
growing in Brazil, an organisation was formed in Rio 
Grande do Sul, and a wheat-growing expert from 
Germany was brought over to conduct the experi¬ 
ments. According to the United States Consul- 
General at Rio de Janeiro, this expert has been at 
work for the past two seasons, and in the course of 
his work has gone over the possible wheat-bearing 
area of the State very thoroughly. At first he 
examined the country along the railway from the 
city of Rio Grande do Sul to Bag6, a distance of 
about 150 miles. The country in the vicinity of 
Porto Novo and Pelotas, cities of considerable im¬ 
portance and a d^trict from which much was expected, 
was found to be entirely unsuited to wheat-growing. 
Further in the interior better results were obtained, 
an 4 the country about the rivers of Candiota, 
Jagtfarao, Jaguarao-Chico, and the Negro was found 
to be capable of producing very fair grain. In the 
•course of the work, experiments were conducted as 
far north as Cruz Alta and as far south as Jaguarao, 
and to the west as far aa Uruguayana. The territory 
which tha investigator found most suitable to wheat- 
gl^wing wss that of Umguaya and Quaraby, a com¬ 
paratively small area in the extreme western portion 


of the State in a w*edge-shaped district extending 
between Paraguay and Uruguay. Similar land suit¬ 
able for the grain was also found extending along the 
southern border of the State, but the entire area was 
limited. Along the southern border of the State, in 
the district mentioned, the State purchased a number 
of sites for extensive experiments, the work being 
handicapped by the extremely high price placed upon 
the land by the proprietors as* soon as the possibility 
of wheat-growing became known. On the State 
land seven varieties of wheat were tried, those 
common to Northern Europe, two varieties common 
in Italy, a new variety of Italian wheat, and the 
variety of wheat heretofore grown for various pur¬ 
poses in the State. As a result of the first year’s 
work, it was shown that the varieties of wheat 
common to Northern Europe were well suited to 
growth in Brazil. The two Italian varieties, barletta 
and rieti, gave fair results. The native wheat also 
made good returns, and a new variety of Italian 
wheat, the fucense, gave indications that it would 
probably be easily acclimatised. During the last 
season experiments were continued w 4 th those varie¬ 
ties of the wheat which had given the belter results 
during the first season. The season was exceptionally 
dry, and the experimenter considered that the results 
showed the probable production of about 19 bushels 
to the^acre in an ordinary year. Modern implements, 
especially drills, are an absolute necessity if the crops 
are to be relied upon, and it is certain that the grain 
cannot be grown generally by the people without a 
good deal of education on practical agricultural lines. 

TRANSFORMING OLD FIREARMS IN 
BELGIUM. 

Owing to the many, and at times radical, changes 
that have Uken place in the equipment of the armed 
forces of the leading nations of the w’orld, large 
quantities of war materials, hardly the worse for 
wear, but become obsolete, must from time to 
time be discarded as unserviceable and disposed of, as 
a rule, at a decided pecuniary loss. This fact is 
particularly noticeable in the case of small firearms, 
as few implements of war have been more largely 
influenced by inventive ingenuity than the military 
rifle. The purchase of these discarded weapons, 
usually sold at public auction, their subsequent 
transformation and oentual disposition, form an im¬ 
portant element of the Belgian firearm industry, for 
wl^iich the district of Ei^ge is so well known. The 
American Consul at Lidge says that it is generally 
supposed that none but new firearms, the product for 
the most part of the larger factories, are shipped 
from Li^ge, but a visit to one of the several trans¬ 
formation workshops affords convincing evidence of 
the fact that the export trade in firearms in that 
district is far from being exclusively confined to the 
newly made article. Among the w'etl known makes 
of firearms already transformed, or undergoing trans¬ 
formation at the hands of the Li^ge gunsmiths, 
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be m'*ntioned several thousand rifles discarded by 
the Roumanian Govtenment, nearly the same 
^quantity of Gras rifles superseded in France by the 
Lebel, as well as a number of Comblain and Albini 
rifles, formerly used, and to a limited extent still used, 
by the Belgian civil guards. All of these arms of the 
single barrel type are transformed into the old- 
fashioned flintlock and percussion cap guns. In 
order to effect the change, the barrel, together with 
the breech mechanism, has to be removed, and is 
replaced by a muzzle-loading barrel, the lever is 
discarded, the wooden stock only remaining intact. 
The elongated cartridge cannot, of course, be used in 
these converted guns, which must return to the old 
time leaden bullet. In a word, these weapons are 
antedated, so to speak, some three or four score 
years, returning to the type of small arm used by 
Napoleon’s troops. These transformed weapons, like 
other kinds of merchandise, have their current prices 
subject to the fluctuations of the market. At present 
prices range from about three shillings to eight 
shillings. The old Beaumont gun of the Dutch 
army is quoted at four shillings, while its original 
cost when new was about two pounds ten shillings. 
The Albini, a first-class arm and in good condition,' 
sells at three shillings and ninepence. Out of some 
eight thousand gunsmiths who ply their trade in their 
own homes, a large proportion are engaged in pro¬ 
ducing antiquities, so to speak, as fully fifty per cent, 
of these transformed guns that are exported from 
Li^ge are flintlock pieces. A large profit in the 
business is also derived from making use of the 
undamaged parts of these eecond-hand guns, parts 
that are usually in a condition to be profitably 
utilised, and substituting in their places parts of a 
decidedly inferior grade. In many cases, among the 
discarded arms purchased are to be found excellent 
and serviceable repeating rifles, such as the Austrian 
Mannlicher and the German Mauser, quoted at about 
twenty-one shillings and thirty-tilro shillings respec¬ 
tively. These arms are sold, as a rule, to the 
Governments of certain remote countries classed as 
uncivilised, and are disposed of without any modifica¬ 
tion. With regard to the German rifle, it may be 
mentioned that the German military authorities 
require the payment of ten shillings on each rifle 
purchased as a guarantee that the arm will not be' 
sold to savage tribes nor to irregularly organised 
troops, this amount being refunded on the presenta¬ 
tion of a voucher showing that the arms were not 
sold to unauthorised persons. These Austrian and 
German rifles, however, are classed as choice grades 
of arms, and the Sultan of Hchocco, for instance, 
has not purchased an article of this class, although 
this potentate has on several occasions made rath^ 
important purchases of second hand arms in Uhge. 
Hot long ago he bought some 40,000 Gras rifles at 
pripes ranging from seven slimhigs and sixpence to 
dyht ^hillings and sixpence. He has also purchased 
a fbw mitrailleuses discarded by some of the armies^ 
of piixopc^ and an entire set of military tents that luui 


been used by the staff of the Belgian army during the 
annual manoeuvres. Regarding the smuggling of 
arms and their sale to unauthorised persons, it is, of 
course, difficult to get at anything like reliable data, 
although it is well known that this contraband trade 
is extensively carried on. 


CHINESE VITICULTURE. 

Apart from being the centre of fruit culture in 
China, the province of Shantung produces large 
quantities of fine grapes, and promises soon to 
become a very important wine-making district. In 
the neighbourhood of Tsingtan, mainly on the 
southern slopes of the Laushan Mountains, many 
grapes are grown for the fruit only. Large quan¬ 
tities are now sent to Shanghai and other places 
annually, a variety closely resembling the Californian 
«tokay ” predominating. White grapes are also 
grown, a sort of “ Sweetwater,” and a kind called 
** marcobrunner ” being the most common, but blue 
and black grapes are not found. Apparently no 
attempt to produce wine has been made here, but in 
North-Eastern Shantung, the industry has made 
some progress, according to the American Vice- 
Consul of Tsingtan. On the hills surrounding that 
city are many terraced vineyards, and an extensive 
wine-making establishment has been in operation for 
years. It is stated that white wines and red wines, 
and champagnes of many varieties are made, but none 
of the proiiucts have yet been placed on the market. 
Concerning the wine-making’ establishment at Chefoo, 
a wealthy Chinaman, about ten years ago, conceived 
the idea of cultivating grapes in China for the pur¬ 
pose of an extensive wine trade. Land was bought 
on the hills near Chefoo and planted with varieties of 
grapes from all wine-producing countries, under the 
direction of a European expert, who is still in charge. 
More land is constantly being acquired in the imme¬ 
diate vicinity, and planted as soon as bought, but the 
price of suitable territory has gone up considerably. 
Phylloxera is stated to have attacked some of the 
varieties, but never to a disastrous extent, most of 
the vinte appearing to be immune. Each autumn 
the entire crop is taken to the wine-making establish¬ 
ment on the outskirts of the town, and after prodnc- 
tion the wine is stored in large caries, constracted in 
sections in'Austria, shipped to Chefoo, and let up in 
the cellars; Eyoty barrel is plainly marked with the 
variety of wine it contains, togetheqprith the year of 
its pr^uetton. The cellars, started four years ago, 
to(^ two years to complete, and are built below the 
level of ibt sea. They are lined with concrete, as it 
was found that they were otherwise being constantly 
fiooded. There is now a large supply of wine on 
hand, but it is stated that the first sales are not to 
be made until the end of 1908 or in 1909. The 
market is to be exclusively the Chinese coast, hut the 
leaders of the^terprise do not say what the prices 
will be, but cottsldeiing the amount of the investmenl, 
a low price is not to be expected. 
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HOMS IIVOUSTRIBS. 

The Atlantic Service,^%)x William White, who 
has just returned from a round trip on the Mauritania^ 
tecently |ave it as his o];nnion that, given good 
weather Sonditions, she will presently do the run 
between Daunt's Rock and Sandy Hook at an 
average speed of 25 knots. No doubt even that 
great speed will be exceeded by other boats with 
more powerful engines as time goes on, and mean¬ 
time the White Star Line have decided to build two 
steamers for their Southampton-New York service 
which shall be larger than any afloat. These monsters, 
it is interesting to note, will be propelled by a combi¬ 
nation of reciprocating and turbine engines, and their 
speed will not be less than 21 knots. It is not as yet 
definitely known when the work of construction will 
be begun, but it may be taken that it will be shortly. 

A Silk Exhibition .—The silk industry of the 
United Kingdom has recently shown signs of revival, 
and experts are of the opinion that much of the lost 
ground may be regained. With the object of assist¬ 
ing the revival, the Council of the Silk Association of 
Great Britain and Ireland have decided to hold an 
Exhibition of British and Irish silks in London in the 
spring of 1809. The shape which the display will 
take has not yet been definitely decided, but it wall 
be on similar lines to the recent exhibition of British 
lace. The Council have been considering cost, and a 
strong appeal will be made to all members of the 
Association to support the Exhibition. The officials 
still complain of unfair conditions attached to the silk 
trade in the terms of the Carriers’ Act, and efforts 
are being made to induce the Board of Trade to in¬ 
troduce reforms to remove a grievance which has 
handicapped the silk industry for many years. 

Wool Supplies .—Official figures to hand, from 
Australia, show how wide of the mark leading 
Australian newspapers were last autumn with their 
forecasts of big reductions in the number of sheep 
depastured in the various States, and especially New 
South Wales. The official figures for Queensland 
show a big increase for the year, and a rise in the 
number of sheep depastured in that State since the 
close of the big drought, in 1902, from 6,000,000 
to nearly i7,ooo,ocx>. In Victoria there was, on 
March 31st, 1907, 12,937,440 sheep, on the same 
date this year the number was 14,146,734. It is 
calculated that the owners who realised their clips in 
the Colonial markets last year, obtained not less 
than per bale more than those who shipped 
to London, and instances are given where wools 
purchased by speculatm, at' Adelaide, have lost 
up to jf7 per bale. This year the men who sold 
in the colonies are pretty sure to ship to London^ 
and growers are advised not to hurry with 
shearing and to get their wool to London as late in 
the aeascm as possil^*. 

Wir^fim TifUgrtiph^^it was hoped that when the 
Marconi Wiielem Triegra^ih Company applied to the 


public for additional capital data would be given from 
which it would be possible to gather the prospects of 
wireless telegraphy'for general business purposes, as 
also the position with respect to the Transatlantic 
service. But this data is not as yet available. For 
communication between ships at sea and between 
ships and shore stations its practical success is assured, 
but the Transatlantic service is in an earlier stage of 
development. The service between Clifden and Glace 
Bay was opened on the 17th October last with a 
limited service ior press messages. Oh February 3rd 
this service was extended to ordinary messages between 
London and Montreal the transatlantic rates proper 
being 2jd. per word for press and 5d. for ordinary 
messages. To these rates are added the charge for 
transmission over the land lines in America which 
necessarily vary according to the distance of the 
points of destination from Glace Bay. The pro¬ 
spectus states that up to the present the Transatlantic 
wireless telegraph service has been conducted at 
speeds varying up to 24 words a minute, but that 
with a comparatively inexpensive modification of 
certain parts of the existing apparatus an average 
speed of at least 30 words a minute should be 
obtained, and it is expected that it will be possible 
to send and receive simultaneously at this speed, so 
that 60 words a minute may be dealt with. The 
maritime service is said to be progressing satis¬ 
factorily, and the number of words transmitted and 
received increased from 657,785 in 1905 to 1,834,540 
last year. There seems little ground for the fear that 
wireless telegraphy will be a serious menace to the 
cable companies. It will probably be found that 
whatever the developments in wireless telegraphy 
there will be work for every available medium of 
telegraphic communication between distant countries 
once the cost of the service is brought within the 
means of ordinary pockets. 

Worhmen^s Compemation and Insurance Com* 
panics .—^The balance-sheets of insurance companies 
for 1907 show the very considerable increase of 
premium income derived from accident insurance of 
all kinds. The Workmen’s Compensation Act of 
1906 brought an immense amount of new business to 
leading insurance companies, and many offices whose 
operations were formerly confined to fire and life 
insurance opened a new department for all classes of 
accident business. Few companies now restrict their 
operations either to fire or to accident insurance, but 
many that have made a new departure in undertaking 
workmen’s compensation insurance have confined 
themselves to underwriting the smaller risks, and 
such as arise out of comparatively non-hazardous 
occupations. It seems to be generally agreed that 
the insurance of domestic servants has not proved 
as profitable as was generally expected. 

Thrift and Credit Banks .—Lord Wenlock’s Bill, 
intended to provide for the establishment of thrill 
and credit banks, has been very sympathetically 
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received, and in principle commands general sup- 
pcfrt. It is hardly likely to become law this year, 
but it may be hoped that it will'not be long before 
Parliament passes a measure of the kind. In the 
final report of the Royal Commission on con¬ 
gestion in Ireland, just issued, reference is made to 
agricultural banks and the good work that is being 
done in Ireland by co-operative credit associations, 
commonly called Raiffeisen banks. What Raiffeisen 
did was to join together a number of small farmers, 
whose individual credit was bad, and by their union 
create a greater security than the individual farmers 
could offer. They borrow on their joint and several 
liability a large sum of money, at a low rate of 
interest, which they lend in varying sums to such of 
their members as require a loan. All the affairs of 
the bank are managed by a committee elected by the 
members. No loan is made except to a member who 
can be trusted to employ it reproductively, and who 
is obliged to produce one or two sureties. Their 
funds are obtained on loan from joint stock banks 
and from local depositors, and in the poorer districts 
the Irish Board has lent to individual societies 
amounts varying from j^3o to £200^ upon which the 
bank pays interest at the rate of from 2^ to 3^ {>er 
cent. These small loans serve as a nucleus around 
which other sums gather by degrees until sufficient 
capital is acquired. The Raiffeisen banks thus aided 
issue numerous small loans to their members—the 
very poor—who could not obtain credit elsewhere* 
The profit to individual borrowers is generally very 
considerable, and, so far, practically no losses have 
been incurred by the banks—indeed, in nearly every 
case a small profit has been made and carried to the 
reserve fund. At 31st March, 1907, there were in 
the congested districts m Ireland 65 banks in work¬ 
ing order, and 32 which had not commenced opera¬ 
tions, or which had been closed. There were 
5,756 members, to whom 4,169 loans had been made, 
amounting to 17,300. Since then there has been a 
large increase, there being now 273 credit societies, 
the usefulness of which, according to the Irish Agri¬ 
cultural Organisation Association, would be trebled by 
Lord Wenlock*s measure. 

GENERAL NOTES- 

The Cotton Trade in the Southern States 
OF America. —In his report on the trade of the 
district of Savanah (Annual Series, No. 3986), Mr. 
Consul Donnelly gives some interesting figures as to 
the Southern mills consumption last season. There 
was an unprecedented demand for cotton. In spite 
of the scarcity of labour consumption showed a 
gain of 54,000 bales. In active ” mills, the number 
of spindles increased 791,965, and **new, not com¬ 
pleted,” 640,978. The lai^est increases were in 
Georgia and North. Carolina, especially the last- 
named State, which leads as the largest consumer 
of potton of any State of the South, The money 


value of the American cotton crop of last year was 
the largest ever recorded, 716,000,000 dols.. or 
88,000,000 dols. more than the great crop of 1904-5, 
and 75,000,000 dols. more than that of 1905-6. In 
1904-5 the crop gave 13,565,885 bales, as against 
*3>5*Ot982 last year, but the money value of the 
1904-S crop was only 628,195,359 dols., as against 
716,352,265 dols. for that of last season. 

MEETINGS FOR THE ENSUING WEEK. 

Monday, Ji»ni 15 Geographical, University of London, 
Burlington-gardens, W., 8^ p.m. Mr. G. 
Forrest, “ Journey on the Upper Salwin.*’ 

Victoria Institute, 8, Adelphi-terrace, W.C., 4 p.m. 
Annual Meeting. 

Tubsdav, Junb 16. .Asiatic, aa, Albemarle-street, W., 4 p.m. 

Dr. Gaster, “The Newly-Discovered Samaritan 
Book of Joshua.*’ 

Statistical, 9, Adelphi-terrace, W C., 4} p.m. 
Annual Meeting. Mr. A. L. Bowley, “ The Im¬ 
provement of Official Statistics ** 

Zoological, 3, Hanover-square, W., 8^ p.m. 

Colonial, Whitehall Rooms, Whitehall-place, S.W., 
8 p.m. Address by Viscount Milner. 

Wbdnbsoay, Jonb 17... Meteorological, 70, Victoria-street, 
S.W.. 4| p.m. I. Mr. R. H. Hooker, “ An Ele- 
mentary Explanation of Correlation • Illustrated 
by Rainfall and Depth of Water in a Well.” a. 
Mr. Lawrence Gibbs, “The Hong Kong Typhoon, 
September idth, 1906.’* 

Geological, Burlington-house, W , 8 d in. 

Royal Microscopical, ao, Hanover-square, W., 8 p.m. 
I. Messrs. E. Heron-Allen and A. Earland, 
“ CycloloculincT, a new Generic Type of the 
Foraminifera.*’ a. Mr. G. W. Gordon, “Illumi¬ 
nating Apparatus for the Microscope.” 3. Messrs. 
Gordon and H. Fletcher Moulton will exhibit 
a New Lens for High Power Microscopes. 4. Ex¬ 
hibition of Micro-Slides by Mr. A. Flatters, “ The 
Development of the Chick.” 

British Archaeological Association, 3a, Sackville- 
street, W., 8 p.m. 

Thursday, Junb 18...Royal, Burlington-bouse, W., 4} p.m. 
Antiquaries. Burlington-house, W., 8^ p.m. 

Linnean, Burlington-house, W., 8 p.m. 

Chemical, Burlington-house, W., 8^ p.m. x. 
Messrs. W. A. Hone and H. F. Coward, **1116 
Thermal Decomposition of Hydro - Carbons. 
Part I. (Methane, Ethane, Ethylene and Acety¬ 
lene.)” a Mr. W. A. Tilden, “The Rusting of 
Iron.** 3. Messrs. E. Wedekind and S. J. 
Lewis, “Studies on Elementary Zirconium.** 4, 
Mr. H. Finnemore, (a) “The Constituents of 
Canadian Hemp. Part I. Apocynin**; (^) “A 
now Synthesis of Apocynin.’* 5. Mr. F. D. 
Chattaway, “ The Constitution of the Diaaonium 
Perbromides.** 6. Messrs. C. Dor£e and J. A, 
Gardner, **Cholestenone.*' 7. Mr. A. E. Hill, 
“A New Form of Potash Bulb.*' 8. Messrs. B. H. 
Buttle and J. T. Hewitt, ** Solubility of Silver 
Chloride in Mercuric Nitrate Solutions.” 

Optical, BO, Hasover-BQttare, W., 8 p.m. Mr. V. H. 

Mackinney, “The Optics of Light Projection.” 
Hittorical, Lecture-hall, Field-coart. Gray*s-inn. 
W.C., 5 p-m. 

Numismatic, aa, Albemarle-strect, W., 81 p.m. 
Annual Meeting. 

FiUDAYt Junb X9...Afiican, Trocadero ResUurant, Picca¬ 
dilly, W., 7J P-w. Colonel A. K. G. Watherctou, 
“ The Northern Territories of the Gold Coaat.” 
Quekett Microaceplcal Club* bo, Hauover-agaare, 
W.C.,8|^.m. 
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nNANCIAL STATEMENT* 

The following statement is published in this week's Journal in accordance with Sec. 40 of 
the Society's By-laws :— 

TREASURERS* STATEMENT OF RECEIPTS AND PAYMENTS FOR THE 
YEAR ENDING MAY 30TH, 1908. 


£ s. <1. £ s. d. 

To Cash in hands of Messrs. Coutts 

and Co., 31st May, 1907. 2,60 ii 10 

„ Subscriptions . 5 » 5 h 9 4 o 

,, Life compositions ... 45 > o 

- 6,02 ^ ig o 

,, Dividends and Interest. 621 1 o 

,, Ground Kents. 6(^9 *0 3 

„ Examination Foes. 3,4*® 4 i® 

,, C onvcrsaxione, 1907 (sale of tickets; . 100 k o 

,, Advertisements . 61H 15 o 

,, Sales, 8i,c.;— 

“Cantor’* Lectures . i2 5 7 

Examination Programmes. 44 5 ^ 

Fees for use of meeting-rooms 42 o o 

Journal . 104 5 7 

-— 522 lO 10 

,, Donation to Examination Prise Fund — 

Cloth workers’ Company . 30 o o 

„ Committee on I.eathcr for llook-bmding *— 

Sale of Reports. 26 8 5 



Cr. 

By House:— 

Rent, Rates, and Taxes . 

Insurance, Gas, Coal, House 
expenses and charges inci¬ 
dental to meetings. 

Kt'pairs and Alterations .... 


£ s. 
829 6 


354 JO 
508 IS 


d. C s. d. 


Office:— 

Salaries and wages . 2,302 6 

Stationery, Office Printing and 

Lithography . 437 10 

Advertising. 75 5 

Postage .Stamps, Messengers’ 

Fares, and Parcels . 299 13 


i,0j2 12 3 


3 »iJ 5 J 

, Library, Bookbinding, &c. g> o 

, Conversazione (IQ07) . 511 ix 

, including Printing and Publishing.. 2,2^5 17 

, Advertisements (Agents and Printing) . . 2^8 9 

Examinations. 3.J75 *4 

, Medals;— 

Albert . 20 0 o 

Society’s . 20 13 5 


,, “Owen Jones’’ Prizes. 

,, Drawing Society’s Prizes . 

,, North London Exhibition Prizes . 

„ “ Mulready’’ 1 lust . 

,, “ Aldred “ Trust 

,, Juvenile Lectures . 

,, “Howard’’Lectures. 

„ “Cantor” Lectures. 

„ “Shaw ” Lectures. 

,, Sections :— 

Applied Art . 

Colonial. 

Indian . 

„ Committees (General Expenses) .. 


60 o 
48 7 
69 10 


50 2 
x8 19 
*5 *9 
J4 *4 


20 o 
35 o 

184 XI 

-7 o 


177 *7 
20 X4 X 


12,073 4 2 

, Cash in hands of Messrs. Coutts and Co., 

May aotM, 190^.*. 2,308x3 o 

/ 14,381 x; 2 
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Liabilities. 

£ i. d, £ ». d. 

1*0 Sundry Creditors... 6q8 9 9 

,i Examiners’Fees .J3 6 

f, Examination Prizes and Medals .. 215 o o 
f, Sections :—^Applied Art, Colonial, 

and Indian. T50 o o 


Accumulations under Trusts . 409 17 i 

.. 2,598 o 4 

Excess of assets over liabilities .24,897 7 o 



Assets, 

8. d. £ s. d. 3^ 8. d. 

Worth on 

By Society’s Accumu- Amount of 30th May, 
lated Funds in- Stock, 8cc. 1908. 
vested as follows: 

Newi astle - on-Tyne 

35 per cent, stock 3,000 o o 3,000 o 0 

Canada 4 per Cent. 

Stock. 500 o o 502 10 o 

South Australia 4 

per Cent. Stock . 500 00 515 o o 

N.S. Wales aJ per 

Cent. Stock. 530 10 x 533 3 o 

N.S. Wales 4 per 

Cent. Stock. 500 o o 545 o o 

G. Indian Pen. Ry. 

4 per Cent. De¬ 
benture Stock,. . 2x7 o o 243 4 2 

Queensland 4 per 

Cent. Bonds. *»5oo o o x,56o o o 

Natal 4 per Cent. 

Stock. 500 o o '530 o o 

Ground Kents 

(amount invested) 10,496 2 9 10,496 2 9 
Metropolitan Water 

Board B. Stock.. 321 15 9 300 16 0 

NewRiverCo.shares boo 600 

National War Loan 3,134 8 j 3,142 4 8 

21,205 16 10 2 i, 37 ^> I i 

„ Subscriptions of the year un 

collected. 745 10 o 

„ Arrears,estimated as recoverable 346 o o 

- 1,001 10 o 

„ Property of the Society (Books, Pictures, &c.) 2,000 o o 

„ Advertisements due. . 3*9 3 o 

„ Cash in hands of Messrs. Coutts and Co., 

30th May, 190^. 2,30813 o 

,, Do. on Deposit (ag-ainst interest on J'ru.'^ts). 400 o 0 

7 4 


Funds held in Trust by the Society. 


Dr. Swiney’s Bequest .;£^4,477 *0 

“ John Stock” Trust . 100 o 

” Benjamin Shaw ” Trust for Industrial 

Hygriene . 133 6 

North London Exhibition Trust . 192 2 

” Fothergrill ” Trust. 388 x 

J. Murray and others, m aid of a Building Fund 75 14 

Subscriptions to an Endowment Fund . 562 2 

Dr. Aldred’s Bequest. 220 2 

Thomas Howard’s Bequest...,. 571 o 

/ 648 19 

Dr. Cantor’sBequest .-< 

I 3.273 *0 

V. 2,695 XI 

** Owen Jones ” Memorial Trust. 423 o 

** Mul ready ” Trust . 10516 

Alfred Davis’s Bequest. 1,953 o 

Amount to cover accumulated Inteiillst on Trust 
Funds. 4C0 0 


o Ground-rents, chargeable with a sum of £200 once in five years, 
o Consols, chargeable with the Award of a Medal. 

8 „ „ „ of Interest as a Money Prize, 

4 »» ?» », M 

4 », „ t, of a Medal. 

4 £54 *8s od. and National War Loan £»o ifis. 4d. 

2 ,, 

3 „ chargeable with the Award of a Prize. 

o Metropolitan Railseay 3J per Cent. PreftTence Stock, charge¬ 
able with the Award of a Prize for an Essay. 

7 Bombay and Baroda Railway Guar- 3 

an teed 3 per cent. Stock ... (interest applied to the 

*ia 3 per cent. Stock . . .( C ' 

lund-rents.* 


6 India 3 per cent. Stock . . ..( Cantor Lectures. 

3 Ground-rents.* 

o Canada 4 per Cent. Stock, chargeable with the Award of Prizes 
to Art Students. 

o South Australia 4 per Cent Stock, the Interest to he applied to 
keeping Monument in repair and occasional Prizes to Art 
'Students. 

o Great Indian Peninsula Railway 4 per Cent. Guaranteed 
Debenture Stock. Interest at the disposal of the Council 
for promoting the objects of the Society. 

o On Deposit with Messrs. Coutts and Co. 


£x6,2io 2 2 
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Total op Investments, &c. (Face Value), Standing in the Name of the Societv (including 
.Society's accumulated Funds and Trusts as above). 


Ground Rents (amount of cash invested) . . 

Consols. . .. 

Metropolitan Railway 3^ per Cent. Preference Stock . 

Rombay and Raroda Railway Guaranteed j per cent. Stock. 

^ India 3 per cent. Stock . .... ...... 

Canada 4 per Cent. Stock . . 

South Australia 4 per Cent. .Stock . 

New .South Wales 3J per Cent. Stork . . 

New South Wales 4 per Cent. Stock . . . . 

Gn'at Indian Peninsula Railway | per Cent. Guaranteed Debenture Stock . 

Queensland 4 per C<‘nt Ronds . . 

Natal, 4 per Cent. .Stork. . 

Newcastle-on-Tyno .jJ per cent. .Stock . 

Metropolitan Water Hoard R. Stock 

New Kiv'er Company Shares .. . . 

National War Loan 

Cash on Deposit with Messrs. Coutts and Co. . . , 


£17,669 4 o 
1,650 12 6 
571 o o 
O48 x<j 7 
3,273 i6 6 
923 o o 
605 16 o 

JO I 
500 o o 
2,170 o o 
1,500 o o 
500 o o 
3,ot'o o o 

321 15 Q 

600 
4 7 
400 o o 


Society’s Arc umulatcd Funds . .... 
Trust Funds held by Society . 


21,205 16 10 
16,220 ^ 2 


1 £i7Ai5 19 


o 


The Assets, represented by Stock at the Bank of England, and Securities, Cash on Deposit, and Cash 
balance in handb, of Messrs. Coutts and Co., as above set forth, have been duly verified. 

Gkorgf- RiRnwoon, ) 

John M. Thomson. / 


Treasurers. 


11 . T. Wool), Secretary. 
Society's House, Adelphi, 17th June, 1908. 


Knox, Cropper & Co., Auditors . 


NOTICES. 


ANNUAL GENERAL MEETING. 

The Council hereby give notice that the 
One Hundred and Fifty-fourth Annual General 
Meeting for the purpose of receiving the 
Council’s Report and Treasurers’ Statement 
of receipts, payments, and expenditure during 
the past year, and also for the election of 
ofBceis and new members, will be held in 
accordance with the By-laws on Wednesday, 
24th June, at 4 p.m. 

(By Order of the Council), 

Henry Trueman Wood, 

Secretary. 


EXAMINATIONS. 

The results of the Advanced Examinations 
(Stage III.) have been published, and copies 
have been sent to all Centres for distribution 
to Candidates. 

The results of the Intermediate Examina¬ 
tions (Stage II.) will be published during July, 
and those of the Elementary (Stage I.) early in 
August. 


ALBERT MEDAL. 

The Council of the Society, w’ith the approval 
of His Royal Highness the President, have 
awarded the Albert Medal of the Society for 
the current year to Sir James Dewar, M.A., 
D.Sc., LL.D., F.R.S., For his investigations 
into the liquefaction of gases and the properties 
of matter at low temperatures, investigations 
which have resulted in the production of the 
lowest temperatures yet reached, the use of 
vacuum vessels for thermal isolation, and the 
application of cooled charcoal to the separa¬ 
tion of gaseous mixtures and to the production 
of high vacua.” 


CONVERSAZIONE. 

The Society’s Conversazione will be held, 
by permission of the Trustees of the British 
Museum, in the galleries of the Natural 
History Museum, South Kensington, on 1 hurs- 
day evening, July 2nd, from 9 to 12 p.m. 

The Reception, by Sir Steuart Colvin 
Bayley, K.C.S.I., C.I.E., Chairman, and the 
other Members of the Council, will be held 
in the Central Hall from 9 to 10 p.m 

A Selection of Music will be performed by 
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the Band of H.M, Royal Artillery, in the 
Central Hall, commencing at 9 o’clock. 

1 'A Vocal and Instrumental Concert, under 
the direction of Mr. Harry Tipper, will be 
given in the Reptilia Gallery from 9.15 till 
10.15 p.m., and from 10.30 till 11.30 p.m. 

A Gramophone and Auxetophone Concert, 
under the direction of the Gramophone Com¬ 
pany, will be given at the Western End of 
the Bird Gallery at intervals from 9.15 p.m. 

The following portions of the Museum will 
be open :— 

The Central Hall, containing cases of speci¬ 
mens illustrating Mimicry; adaptation of colour 
to surrounding conditions ; protective resem¬ 
blance, &c. Also models of the Tsetse-Fly, 
the Malaria Mosquito, and the life history of 
the Malaria Parasite- A splendid specimen 
of the Sea Elephant has recently been placed 
on exhibition here. 

The North Hall, containing the collection of 
Domesticated Animals. 

The Bird Gallery, containing groups of 
British Birds and Nests; and in the Pavilion, 
at the West end, an exhibition of the Land 
and Fresh-water Vertebrated Animals of the 
British Isles. 

The Gallery containing the Reptiles, in¬ 
cluding the three gigantic fossil forms Diplo^ 
docus and Triceratops from. Wyoming, 
U.S.A., and Iguanodon from Bemissart, 
Belgium. 

The East and West Corridors on the First 
Floor, containing the Okapi, African Ante¬ 
lopes, and Giraffes. 

Light Refreshments will be supplied at 
Buffets in the North and South Corridors 
on the First Floor of the Museum. 

Visitors travelling by District Railway (or 
other underground railways in connection) 
will be allowed free use of the Company’s 
Subway, which leads from the South Kensing¬ 
ton Station direct into the grounds of the 
Museum. 

Each member is entitled to a card for him¬ 
self (which will not be transferable) and a card 
for a lady. These cards are now in course of 
issue. In addition to this, a limited number of 
tickets will be sold to members of the Society, 
or to persons introduced by a member, at the 
pdce of 5s. each, if purchased before the day 
of the conversazione. On that date the price 
will be 7s. 6d. 

Members can purchase these additional 
tickets by personal application, or by letter 
Secretary at tfre offices of the 
John-street, Adelphi, W.C. In all 


cases of application by letter a remittance 
must be enclosed. Each ticket will admit one 
person, either lady or gentleman, and must be 
signed by the member applying for it. 

Tickets will only be supplied to non-members 
of the Society on presentation of a letter of 
introduction from a member. 

It will greatly facilitate the arrangements if 
members requiring additional tickets will apply 
for them at as early a date as convenient. 

The Council reserve the right of stopping 
the sale of tickets or of raising the price, if it 
is found necessary, in order to restrict the 
number of visitors within reasonable limits. 

A programme of the arrangements for the 
evening will be published in due course. 


PROCEEDINGS OF THE SOCIETY- 


INDIAN SECTION. 

Thursday afternoon, May 21; SirWili.iam 
Lee- Warner, K.C.S.I., in the chair. 

The CffAxaMAN said that neither the subject of the 
paper nor the identity of the author required any 
words from himself. The members would know the 
Society was going through the various provinces of 
India, and, of course, the province which in the 
opinion of most people was the foiemost of all must 
have its turn. He was glad that the subject had been 
entrusted to one of tbo^e distinguished lieutenant- 
governors who had ruled over the pronnccs. Sir 
James La Touche followed a remarkable sequence of 
able men of the Civil li^ervice - Sir Alfred Lyall, Sir 
Auckland Cohin, Sir Charles Croslhwaite, and Sir 
Antony MacDonnell. 

The paper read was— 

THE UNITED PROVINCES OF AGRA 
AND OUDH. 

By Sir James Digges La Toi che, K.C.S.L 
Introductory. 

The territory of which I am about to speak 
has, since March, 1902, been officially known 
as the United Provinces of Agra and Oudh. 
It is Identical with the tenitory previously 
designated as the North-Western Provinces 
and Oudh, and the name of the United Pro¬ 
vinces recalls the fact that, in 1877, office 
of Lieutenant-Governor of the North-Western 
Provinces was amalgamated with that of the 
Chief Commissioner of Oudh, and that fron^ 
thet date tbsfrc has been a single 'local goverb;^ 
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ment. Within this territory are two States 
which are not directly under British rule: 
Rampur, which is held by a descendant of the 
Rohilla Afghans, who founded a principality 
in Rohilkhand in the early part of the 
eighteenth century, and Tehri Garhwal, a 
Rajput State in the Himalaya Mountains. 
The rest of the Province is British territory, 
and is divided into forty-seven local charges or 
districts. The population amounts to 48 mil¬ 
lions, spread over 107,000 square miles, with a 
density of 445 to the square mile. 

ESTAHLiSFiMENT OK BRITISH RL'LE IN THE 
Provinces. 

The whole of this region, known to the 
Mohammedans as Hindustan, was gradually 
brought under British rule. It was from 
Bengal that the British power advanced to 
supremacy over the continent, and after 
the battle of Buxar, in which, in Sep¬ 
tember, 1764. the Vizir of Oudh was de¬ 
feated, the English were drawn into con¬ 
nexion w^ith Upper India. The first portion 
acquired was the Province of Benares, obtained 
by treaty from the Nawab of Oudh in 1775, in 
the time of Warren Hastings. This included 
five of the present districts. Again, in 1801, 
the Naw’ab of Oudh ceded 15 districts to pay 
for (he e.xpense of a subsidiary force. These 
districts lay in a semi-circle round the Oudh 
territory from Basti and Gorakhpur in the east, 
to the Rohilkhand districts in the west. The 
victories of Lord l-ake over the Mahrattas in 
1803 added the Delhi districts, Agra. Muttra, 
and the whole of w’hat is now the Meerut 
Division, up to Dehra Dun. Dehra Dun and 
the Himalayan districts of Garhwal, Almora, 
and Naini Tal were ceded by the Nepalese 
after the w'ar of 1815. Since that war the 
policy of the rulers of Nepal has been one of 
complete but entirely friendly isolation. In 
1818 Ajmer, in the centre of Rajputana, be¬ 
came British territory by an arrangement 
with Sindia. Jhansi accrued by lapse in 1853. 
aijd was' the last instance in which Lord 
Dalhou$ie*s doctrine of lapse owing to failure 
of heirs w^as applied to a Native State. The 
twelve Oudh districts were annexed in 1856. 
Delhi and its districts remained part of the 
North-Western Provinces until 1S58, when 
under circumstances created by the Mutiny 
they were transferred to the Punjab. Ajmer 
was placed by Lord Mayo under the Foreign 
Department in 1871. In other respects there 
has been no territorial change since acqui¬ 
sition. 


Physical and Other Characteristics. 

It is characteristic of life and work in India 
that to every resident the province with which 
he is best acquainted is the most interesting in 
the Indian Empire. I confess that I am no 
exception to the rule. In his classical book 
on India, the late Sir John Strachey has given 
us an eloquent appreciation of the grandeur 
and glory of Himalayan scenery in Kumaun 
and Garwhal. The forests beneath the hills ; 
the points in the southern border where the 
plain rises into the table-land of Central India 
have beauties which do not fade from the 
memory; but the province is essentially a 
plain, and the great alluvial plain of the 
(ianges from Hardwar to Benares has a 
special charm of its own. This is the home of 
the ancient Aryan poetry and civilisation, and 
its charm is perhaps most readily perceived by 
those who in the months from November to 
March live in tents and daily wander from 
village to village amid its groves, its irrigated 
fields, and its friendly, cheerful, ynd hard¬ 
working communities. Here are to be found 
most of the holy places of Hinduism : Hardw^ar, 
Muttra, Allahabad, Ajuddhiya, Chitrkot, 
Benares. Here also was the centre of 
Mohammedan rule; here are the cities of 
Fatehpur Sikn and Agra, the imambaras of 
Lucknow, and the mosques of Jaunpur. 

It is believed by ethnologists that after the 
first swarm of Indo-Aryans had occupied the 
Punjab a second wave of Aryan-speaking 
people made their way into India through 
Gilgit and Ghitral, and established them¬ 
selves in the plains of the Ganges and Jumna, 
the sacred middle-land of post-Vedic tradition. 
Here they came into contact wdth Dravidian 
races ; here by the stress of this contact caste 
was evolved ; here the Vedas were composed 
and the structure of orthodox Hindu ritual and 
usage was built up. Numerous Rajput king¬ 
doms w'ere established, and flourished for many 
centuries, and it is by a consideration of the 
development, decline, and fall of these king¬ 
doms that we are able to explain the pecu¬ 
liarities of the existing tenures of land, more 
particularly that of the Talukdars of Oudh and 
the coparcenary communities of Agra, who 
exercise a quasi territorial power over other 
residents in their village. The Moham¬ 
medan invaders destroyed the Hindu para¬ 
mount Empires such as dominated from 
Delhi and Kanauj, but the old and com¬ 
pact social system of the Hindus was little 
affected. 
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Pke-British Conditions. 

When we first obtained a foothold in Hindu¬ 
stan, the country had, for nearly a century, 
since the death of Aurangzeb in 1707, been a 
prey to anarchy. In the districts dominated 
by the Marathas there was no security 
outside the military posts. We have a picture 
of the country from the pen of Mr. Thomas 
Twining, a Bengal civilian, who travelled in 
1794 from Benares to Delhi, Agra, and 
back, vtd Aligarh, Futehgarh and Lucknow. 
He describes the districts between the Ganges 
and Jumna as depopulated and lying waste. 
What few men he saw working in the fields 
were all armed. Bands of Mewatis, Findans, 
Gujars and Rohillas plundered everything 
that they felt strong enough to attack. In 
Oudh alone was there some security. 

We have also an interesting report dated 
10th February, 1805, by Mr. H. Strachey, 
Judge of Circuit, on the conditions of the 
country in that year, published as an appen¬ 
dix to the fifth report of the Select Committee 
on the affairs of the East India Company. He 
was struck by the fact that robberies were far 
less frequent than in Bengal, for the people 
possessed energy and courage to defend them¬ 
selves and were accustomed to stand by each 
other. The power of the Chiefs was great; 
each had a fortress and a militaiy force and 
many had rendered a very imperfect obedience 
to the Vizir of Oudh and to the Marathas. 
The Chiefs had no difficulty in finding brave and 
faithful adherents, as many as they could main¬ 
tain. His relatives, dependants, and followers 
looked on their chief as their sovereign, and no 
degree of severity could avail to detach them 
from him. The representative of the ruling 
power had maintained order, not by courts of 
justice but by military force, and courts of 
justice were peculiarly obnoxious to men of 
rank and high caste, who thought themselves 
disgraced by being called into court on any 
occasion, even as witnesses, and who specially 
objected to the equalising tendency of British 
rule, which, in their opinion, reduced them to 
the level of their domestics and labourers. 

Here we have a description of a strongly 
marked aristocratic society, such as we found 
in Oudh at the date of the annexation in 
1856. Yet the most remarkable event in the 
early revenue history of the Agra Province 
was the discovery, by administrators from 
'Bengal, of the landlord village with a joint 
hereditary body of co-sharers. This tenure, 
which had not been recognised in Bengal, un¬ 
doubtedly had its main origin in the disruption 


and dismemberment of the Rajput kingdoms, 
which, for centuries, had their seat in what is 
now the United Provinces. The tendency of 
the Rajput clans and tribes was to form a 
number of small States, and to divide the 
villages belonging to the State between the 
Raja, the head chief, and his kinsmen, the 
lesser nobles. Each of these took from the 
cultivators, in his own villages, a share of 
the produce. The lesser chiefs paid a fee on 
succession, and each was obliged to attend 
with his forces in time of war. The great 
dynasties of Kanauj and Delhi, and even, to 
go further back, of Chundra Gupta, were pro¬ 
bably aggregations of small Rajput kingdoms 
acknowledging an overlord and bound to help 
him in his wars. 

This is the system of landholding which is 
described by Colonel Tod in his book on 
Rajasthan, and which still prevails in Rajpu- 
tana. Ajmer itself, in the centre of Rajpiitana, 
became an Imperial residence, but the Moghul 
Emperors, from considerations of policy, did 
not obliterate or interfere with Rajput customs 
in that district. In Ajmer we found what we 
are justified in considering a close resemblance 
to a typical Hindu kingdom. There was the 
domain of the Raja, called by the Moham¬ 
medans “ Khalsa,*' in which the ruler, gener¬ 
ally with the help of a headman in each 
village, took a share of the produce, livery 
cultivator who had dug a well or made an 
embankment was considered to have a right 
in the land improved by him, and not liable to 
be ejected so long as he cultivated according 
to custom, and paid the customary share. 
The remainder of the district was held by 
minor chiefs, who, in their own tracts, col¬ 
lected the ruler’s share, and who were for the 
first time obliged to pay land revenue by the 
Marathas. 

The Mohammedan conquest of the Gangetic 
plain destroyed the large Rajput kingdoms 
and broke up the petty principalities. Part of 
the clan followed the defeated chief and his 
family into exile, and helped him to carve put 
a new, but much poorer dominion in Rajpu* 
tana. Another part remained in their old 
homes under the foreigner’s rule, but in the 
dismemberment which ensued on the loss of 
territorial position, cadets of families would 
assume independence, and by timely sub¬ 
mission would retain at least some of their 
possessions, no longer as ruling chiefs, but as 
landlords. The custom of primogeniture would 
cease ylth the cessation of rule, and as each 
family multiplied, land would be distributed 
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according to ancestral shares in individual 
villages. It is remarkable that in the “ Ayin- 
i-Akbari,’* nearly the whole of the Province of 
Agra is recorded as held by Rajputs in the 
reign of Akbar. The descendants of these 
men, e>^en in poverty, still retain the pride and 
self-respect of an atistocracy, and claim and 
receive respect from the residents of the 
villages. . 

A second source of landlord village com¬ 
munities is to be recognised in the conquest or 
colonisation of groups of villages by cultivat¬ 
ing clans or tribes. This is probably the origin 
of the large Jat and Gujar communities that 
exist in the west of the Province and to a still 
greater extent in the Punjab. In these com¬ 
munities, however, the property is not held on 
ancestral shares and the revenue obligation is 
proportioned to the actual holding. 

A third but minor source of these communi¬ 
ties arose from grants by Rajas of villages to 
relations or persons who had deserved well but 
who were not important enough to receive 
regular territorial allotments in the State 
organisation. Such grants can be traced in 
Oudh under the name of in Ajmer under 

the name of hhutn. 

The point to which I wish to draw attention 
is that the right of the village communities, 
whether based on conquest and colonisation, 
or on grants, or on the dismemberment of 
petty Rajput principalities, was the outcome or 
shadow of what was once a territorial or ruling 
position occupied by men of high caste. It 
was entirely different from the ancient form of 
right which we meet in Ajmer, which belongs 
to every cultivator who clears land for cultiva¬ 
tion, and who improves his holding by sinking 
a well or making an embankment. The first 
right was recognised by us as proprietary 
right, the second right developed into tenant 
right. 

British Revknue System. 

The recognition of village proprietors rapidly 
became characteristic of the revenue system 
of the North-Western Provinces. After the 
first few years farmers were systematically set 
aside, and the ascertainment of the tenure led 
to a complete change of view as to the posi¬ 
tion of the Raja or Talukdar in cases when his 
authority had been clearly established over a 
village community. Where separate and 
different interests were found in the same land 
the Executive Government decided which 
patty should be admitted to engage for the 
payment of the revenue* and the tendency was 


to favour the village proprietors. The leading 
case is that of Mursan, the whole of which 
estate was at first settled wuth the Talukdar. 
But this was revised. In one-third of the 
estate the Raja was recognised as proprietor, 
and settlement was made with him; in the 
remainder the settlement was made with the 
village proprietors and an allowance was made 
payable from the Treasury to the Raja as 
hereditary Talukdar. 

The same question was raised in an acute 
form on the annexation of Oudh. The first 
orders were that engagements should as a rule 
be taken from the village communities, and 
that the Talukdars should be left to prove 
their right to superior tenures if they had any. 
Then, after the first summary settlement, the 
Mutiny supervened, and the confiscation of 
estates by Lord Canning in 1858 left Govern¬ 
ment a free hand to settle i^th whom it 
thought best. The Talukdars who submitted 
received grants and title deeds of the estates 
of which they were found to be in possession, 
and though certain subordinate rights were 
preserved, the final settlement was in favour 
of the great landlords. 

These questions are now matter of history. 
Things have long since settled down. The 
Talukdars have treated their tenants well, 
and in 1886 concurred in legislation to place 
a check on enhancement of rent and eviction. 
Had Oudh been anne.xed in 1803, more village 
communities w’ould have been in existence 
and more would have been recognised. But 
during fifty years of misrule and conflict with 
the Nawabs of Oudh, the Talukdars had greatly 
strengthened their position. It was practically 
impossible for a village community to stand 
alone exposed to the exactions of an otficial of 
a corrupt and incompetent Court. It naturally 
preferred to be under the protection of a Taluk¬ 
dar, and by 1856 the superiority and influence 
of the Talukdars had become a necessary 
element in the social constitution of Oudh. 

Our first short term settlements were founded 
on the excessive demand of a time of anarchy 
when all trace of a share of the produce, and 
a valuation of that share in money had dis¬ 
appeared, and in the assured belief that the 
revenue was capable of indefinite e.xpansion. 
The assessments even with a large margin of 
cultivable land were extremely heavy, they 
professed to take 90 per cent, of the rental, 
and the sale regulations of Bengal were ruth¬ 
lessly applied on default. Tenures were mis¬ 
understood, and it was supposed chat all 
questions of individual right should be left to 
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the decision of the ordinary courts of law. 
Great injustice and confusion ensued, and 
many and grievous blunders were committed. 
It was only possible partially to remedy the in¬ 
justice by a special Commission appointed in 
1821. In the following year, Regulation VII. 
of 1822 laid the foundation of the existing 
system of survey, record of rights and assess¬ 
ment, and under it the first regular settlement 
for thirty years was made. It professed to 
take 66 per cent, of the rental, which it was 
estimated would reach the proprietors during 
the term of settlement. More important even 
than the reduction of the standard of assess¬ 
ment was the final settlement of the question 
of tenures. In some places, as in Ajmer 
village communities were created where they 
had not previously existed, and some of the 
great landlords found their income and influ¬ 
ence largely diminished. But the settlement 
made stood well the test of the Mutiny of 
1857. For some months it may be said that 
British power was wholly extinct in the Pro¬ 
vince. The anarchic elements in the popula¬ 
tion resorted to robbery: the ousted village 
communities, the families recognised at the 
settlement, but who had been sold out chiefly 
by the Civil Courts, drove away the unrailitary 
purchasers and resumed what they still con¬ 
sidered to be theirs. But there was nothing 
like a general popular war against British rule. 
Sir George Campbell, who came down as Civil 
Commissioner with the column from Delhi, 
states explicitly that there was no symptom of 
popular resistance or hostility. One or two 
chiefs offered opposition, but with this excep¬ 
tion the column everywhere walked into the 
villages and met the people as if nothing had 
happened. 

A further development of settlement practice 
was made in the second regular settlement 
some ten years after the Mutiny and is chiefly 
associated with the name of Sir Charles Elliott, 
at that time Settlement Officer of Fatehgarh. 
The process of ascertaining assets became 
inductive. The object was to ascertain the 
actual rent paid for each well-known class of 
soil, and the product of the rates into the soil 
areas classified gave the assumed assets. 
Half of the assets instead of two-thirds was 
under executive orders of 1855 now taken as 
revenue. Much of the labour expended on 
classification was of permanent value, hut the 
tendency of the method was to be severe oh 
land and precarious areasl' The rental 
^as still the anticipated average 
fthtai iiurii^lthe coming period of settlement. 


The establishment of a Record Department, 
which annually tests and records all changes 
in cultivated lands or in rents, enabled the 
officers.who conducted, under the orders of Sir 
Charles Crosthwaite and Sir Antony MacDon- 
nell, the third regular settlement, to avoid the 
expense and harassment of a fresh survey and 
record of rights. No addition to actual assets 
is now made on account of prospective increase 
in cultivation on prospective rise in rents. The 
basis of the assessment is the amount which 
after examination and analysis of the recorded 
cash rental the Settlement Officer accepts as 
equivalent to the fair rental which with ordi¬ 
nary business habits and diligence the land- 
owner can collect one year w'ith another. 
Excessive rents which cannot be paid in full 
over a term of years are discarded and the 
holdings are treated as fields against which 
no cash rents are paid. The accepted cash 
tentailplus the valuation of land for which cash 
is not paid forms the ** assets.'* The ** pet 
assets" are the assets after deduction has 
been made for improvements and for an 
allowance on proprietors' cultivation. The 
standard assessment is half the net assets. 

Improvements are nearly all small irriga¬ 
tion wmrks, chiefly wells, and the rule is that 
all works constructed within the thirty years' 
period of an expiring settlement shall be 
exempted from assessment for the period of 
the next revised settlement. The average 
exemption is thus 45 years, and it is further 
provided by rule that the allowance for a new 
well by deduction from the assets shall not in 
any case be less than 8 percent, on the capital 
expended. This percentage would in thirty 
years replace the capital into interest at 6 per 
cent. 

It is further provided that whenever the 
former revenue is increased by more than 25 
per cent, the increase must be made pro¬ 
gressive over stages of five years. 

Improved Revenue Collection. 

I turn now from .the assessment of the land 
revenue to recent improvements in the system 
of collection. The standard mode of manage¬ 
ment is one under which the revenue is imposed 
in cash as a fixed sum to be collected annually 
without alteration during a series of years. In 
all ordinaiy years the demand is punctually 
paid, and only in rare cases is it necessary to 
inquire into the cause of an arrear or to report 
to any process for its tecovery4 But in cases 
wtier^ there is a general fkiinre ot destruction 
of crops hy drought, or flood, oemditimp 
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exist under which it is just and necessary to 
relax the settlement contract in view of the 
necessities of the person who entered into it. 
The famine of 1696*97 brought the question 
prominently to notice, and the Government of 
Lord Curzon adopted the following principles 
to be applied to wide-spread calamities :— 

Relief is ordinarily required if there is less 
than half a normal crop, and if the crop is less 
than a quarter of a normal crop the relief should 
extend to the total current demand. 

Suspension or postponement of revenue 
should be the rule, but remission should be 
given when, with reference to the condition of 
the people and the nature of the tract, it is 
practically certain that it will be impossible to 
collect the arrears. 

Relief must be given promptly, and notice 
of it communicated to those who have to pay 
before the day when the revenue is due. 

A proportionate measure of relief must be 
extended to tenants, and where this is done 
no discrimination should be made between dif¬ 
ferent classes of landlords. All should obtain 
the relief. 

In Bundelkhand, the condition of the country 
is recognised as such, that relief is given only 
in the form of remissions, a method of relief 
which is a far more efficient stimulus to in¬ 
dustry than suspensions. This is a tract of 
country which is specially liable to vicissitudes 
of season and to great variations of produce. 
It suffers almost equally from drought and 
from excessive rainfall, and is exposed to long 
periods of depression and disaster which 
cannot be averted by good husbandr)^ The 
land is held by large cultivating communities, 
and the prosperity of the district is bound up 
with the existence of these * communities. 
When they have been broken up or dispersed, 
recovery, even with a series of good years, is 
very slow. After the last famine, a special 
summary revision and reduction of assessment 
was made, and this was followed by a regular 
settlement in which provision has been made 
for giving a more or less automatic elasticity 
to the demand. Land broken up within three 
years has been separated from the established 
cultivation, and assessed at low rates. The 
area under cultivation is yearly examined, and 
In case of serious defect, the demand will be 
revised by rates fixed at the time of settlement, 
and applied to the actual area. 

laaioATtoK. 

Bundelkhand is be^rood the reach of the 
eanels, which derive th^ eupply from snow- 


fed rivers, like the Ganges and the Jumna, 
but it is commanded by rivers which flow 
northward, into the Gangetic plain, from the 
plateau of Central India. Some of these are 
mighty torrents in the rainy season, but the 
supply runs short in the cold weather, and for 
irrigation at that time it must be supplemented 
by storage reservoirs. A canal from the Betwa, 
to irrigate the Jalaua district, was opened 
in 1885, and proved of great value during 
the famine of 1896-7, and the drought of 
1905 6. A supplementary reservoir on this 
canal is now nearly completed. Two new 
canals have been sanctioned. That from the 
Ken river will irrigate the Banda district; it 
was opened in December, 1906. The second 
canal is from the Dhasan, to irrigate the 
Hamirpur district, and this wmrk is in pro¬ 
gress. These works are not expected to be 
directly remunerative, but their protective 
value is enormous, and fully justifies their 
construction. Besides irrigation from canals 
much help to this very precarious part of the 
province can be provided by the construction 
of what are called tanks, and in March, 1905, 
a special tanks* division was constituted for 
Bundelkhand. The object of this branch of 
the Irrigation Department is to store, by 
means of embankments across a catchment 
basin, the rainfall, which would otherwise run 
to waste down a slope. In this way a supply 
in wells is ensured, and in the case of larger 
w'orks there is direct irrigation of the land 
below the embankment. Many admirable 
works of this kind were carried out by the 
former Chandel Rajas who ruled in Bundel¬ 
khand, and good progress has been made in 
the restoration and repair of these old embank¬ 
ments, in the construction of tanks on new 
sites, and in the formation of Ia^g^ field 
embankments, which retain moisture in the 
bed of the tank, but do not give direct irriga¬ 
tion. I have seen a report from the officer in 
charge of these tanks, wdiich goe^ to show 
that the value of the produce grown on the 
land under the new tanks during the present 
year of drought, and which would not have 
grown at all but for the construction of the 
tanks, equals if it docs not exceed the capital 
cost of the embankments. 

Rent Lkcwstjuton. 

Parallel with the progressive reduction of the 
standard of revenue demand there has been 
continuous rent legislation which by restrict¬ 
ing enhancement preserves in the band^i of the 
tenants a part of the increased income which 



762 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


yune X9, *90®* 


otherwise would be assessable as land revenue. 
The last Rent Act was passed in 1901, and the 
objett of the rent legislation is to ensure fixity 
of tenure at a fair rent. It accepts the legiti¬ 
mate influence of competition but seeks to con¬ 
fine that influence within reasonable limits. 
The tenant-right cannot be sold for debt nor 
transferred to a stranger, but it is hereditary, 
and is sufficient in practice to justify as much 
credit as is necessary for cultivation. Except 
in the matter of fiee sale the law has created 
a tenure similar to that created in Ireland by 
Mr. Gladstone’s legislation of 1881. In Ireland 
the tenure proved unstable, and all parties have 
united to destroy dual ownership, but there is 
no indication in the United Provinces that the 
present form of tenant right is merely tran¬ 
sitional. 

Agricultural Indertedness and 
Co-operative Credit Societies. 

The question of agricultural credit is closely 
connected with the land revenue administra¬ 
tion, and in India the State has always con¬ 
sidered it one of its functions to make advances 
to cultivators. The agriculturist cannot carry 
on his work without credit. He trusts his seed 
to the earth, but has to wait till his crop is 
ripe. The holdings of the village communities 
and tenants are small, and are gradually be¬ 
coming smaller by sub-division among heirs. 
The farming classes as a rule have no capital, 
and the unorganised local credit on which they 
depend fails when the harvests fail, or there 
is a serious prospect of failure. In times of 
general drought the State must intervene, and 
in the present famine the expenditure on ad¬ 
vances for seed, cattle, and irrigation exceeded 

1,000,000. One effect of British rule was to 
make rights in land transferable for debt, and 
this effect was specially noticeable in Jhansi, 
where, before 1853, cultivating communities 
were not able to borrow money on the security 
of their land, but where the new security oftered 
by ownership, coupled with the uncertainty of 
the seasons and the excessive rigidity of col¬ 
lection of a fixed demand, led to great and 
general indebtedness. 

In 1882, an attempt was made by Govern¬ 
ment to clear the encumbered estates in Jhansi 
by the appointment of a special Judge to ad¬ 
judicate on debts, and by the provision of 
loans to clear the encumbrances. In 1903 a 
similar Act was passed for the whole of 
Bundelkhand, and this measure was coupled 
with i veiy needful restriction of the power 

aheiiatiqair By the Land Alienation Act of 


the same year land in Bundelkhand, belonging 
to agricultural tribes, ceased to be liable to 
sale in execution of a decree of any civil or 
revenue court. The proprietors, however, still 
possess the power of usufructuary mortgage 
for a term not exceeding twenty years. 

Another mode of dealing with agricultural 
indebtedness is now on its trial throughout the 
province. Experience has shown that cheap 
credit, without due prudence in its use, leads 
only to quicker ruin, and that it is essential 
that any system of credit should develop 
thriff, prudence and self-help. In Europe, the 
indebtedness of the small farmer has long ^en 
a subject of grave anxiety, and the experience 
of many countries in Europe shows that the 
desired end can best be attained by the estab¬ 
lishment of co-operative credit associations on 
the Raiffeisen system. 

In Mr. Theodore Morison’s excellent book, 
entitled The Industrial Organisation of an 
Indian Province,” are two very interesting 
chapters explaining this system of mutual 
help, and quoting largely from the memorable 
report on land and agricultural banks by Sir 
Frederick Nicholson. 

In Ireland also co-operative credit associa¬ 
tions have been established under the auspices 
of the Irish Agricultural Organisation Society. 
I may quote Sir Horace Plunkett’s account of 
these societies, from his book, “ Ireland in the 
New Century.” 

“ The exact purpose of these organisations is to 
create credit as a means of introducing capital into 
the agricultural industry. They perform the apparent 
miracle of giving solvency to a community composed 
almost entirely of insolvent individuals. They have 
no subscribed capital, but every member is liable for 
the entire debts of the association. Consequently the 
association takes good care to admit men of approved 
character and capacity only. It starts by borrowing 
a snm of money on the joint security of its members. 
Loans are only made to members and for purposes 
winch in the optixion of a committee will enable the 
borrower to repay the loan. Raiffeisen held that in 
the poorest communities there is a probably safe 
basis of security in the honesty and industry of its 
members. This security is not valuable to a local 
joint stock bank, but it is valuable to a bank that has 
intimate knowledge of the character and capacity of 
the borrower.” 

In India the village money-lender and grain 
dealer has that intimate knowledge, and for 
centuries he has financed agriculture on no 
greater security than his trust in the honesty 
oC his clients. His trust has seldom been dts- 
appohited, but his terms are hat4> and he is 
himself a poor man with vary little capital 
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There is ample room for local co-operative 
credit associations, and strong village com¬ 
munities are a specially hopeful field for their 
working. 

Their greatest value, as Mr. Morison says, 
lies in their educative action. They are the 
germ from which co-operation in its varied 
forms most easily and most often grows. From 
the modest beginnings of a bank it is hoped 
that the peasant proprietors will learn to asso¬ 
ciate for the purchase at wholesale prices of 
implements, manure, cattle, and seed, and 
proceed to co-operative production and sale. 

In 1904 an Act was passed for the con¬ 
stitution and control of such societies, and a 
special officer, called the Registrar, has been 
appointed, under the Act. The movement has 
so far only touched the fringe of the vast popu¬ 
lation concerned. In the whole of India there 
are only 90,000 members of existing societies, 
and these represent but a minute fraction of 
the numbers that must eventually be brought 
within the scope of the refonn if co operative 
credit is to produce any marked effect on the 
problem of agricultural indebtedness. But the 
report for the United Provinces issued in 1908 
is satisfactory, and even more hopeful than 
had been anticipated. Rural credit societies 
increased in one 3'ear from 49 to ijo, and 
district and town banks are springing up and 
are collecting a floating capital which they 
lend to the village societies. It is becoming 
recognised that the combination of village 
societies for the purposes of finance and 
control is as important as the combination of 
individuals for the purpose of forming a single 
society. 

Goveknmeni AinticriTURAi. College. 
The empirical art of agriculture is thoroughly 
understood by the cultivators of the province, 
and, so far as traditional knowledge can guide 
them, they know their own business better 
than the officials or landlords with whom they 
have to deal. Accumulated experience which 
has crystallised into a custom is usually a safe 
guide to making a livings and cultivators on a 
very small scale cannot afford to risk much 
in experiments. In recent years there has 
been a marked change in the attitude of 
Government towards agriculture. Till lately 
there was a complete ignorance among the 
people of the principles of science which 
explain and justify the empirical art, and 
suggest measures for its improvement. Tech¬ 
nical education in agriculture is now pushed 
on at Cawnpur, where the agricultural school 


was last year developed into a Government 
agricultural college. Much has been done to 
help the cultivator by depdts for selected seed, 
by cattle farms, by arrangements for boring 
wells, by exhibition of improved processes of 
sugar manufacture, by demonstrations on 
farms of new crops or new implements. The 
present Director of the Department, Mr. 
Moreland, is a man who has made the subject 
his own, and who in 1904 published a valuable 
manual on the agriculture of this province. He 
has been ably assisted by Syed Mohammed 
Hadi, and the establishment of the new college 
will give a stimulus to research. It is to 
be hoped that the research of the Agricultural 
Department will show the best w'ay to combat 
the plant diseases and pests, especially cater¬ 
pillars and fungi, to which growing crops are 
exposed; and as in the case of sugar cane, 
discover varieties on which the fungus or insect 
cannot live. If this could be done in the case 
of wheat-rust, a great practical benefit would 
be conferred on the agriculturist. 

Similarly, in the cases of the cattle diseases 
of anthrax and rinderpest, the services of the 
Muktesar I.aboratory, near Almora, have de¬ 
veloped a protective serum the value of which 
has been proved, and which it is hoped will 
before long be generally adopted. 

Famine. 

Another matter to which I may refer is 
the responsibility undertaken by the State for 
mitigaiing and alleviating the suftering caused 
by drought. In former days war, rapine, and 
misrule were causes of famines and of the 
desolation of great tracts of country. Now 
drought is the enemy to be dreaded, and it is 
beyond human power to prevent drought or to 
prevent drought causing such an interruption 
in agricultural industry as brings on famine 
conditions in an agricultural country. There 
is no Poor-law in India, and in ordinary years 
the indigent are not relieved from public funds. 
It is one of the matters in w’hich India may 
justly glory that private charity suffices. But 
in the case of widespread distress private 
charity is unable to supply a remedy, and the 
principles have been accepted that the State 
must intervene to prevent any loss of life that 
relief must be adequate to the necessities of 
the people, and must be continued till normal 
conditions of employment are restored and a 
demand has again arisen for agricultural 
labour. These principles were most success¬ 
fully carried into effect by Sir Antony 
MacDonnell in 1897, and the arrangements then 
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made have been embodied in a revised code. 
A modern famine campaign as carried on by 
Sif Antony MacDonoelh and in the present 
year by Sir John Hewett, is a truly remarkable 
administrative achievement. It relieves but 
does not pauperise the distressed, and leaves 
scope for private beneficence. I mention the 
subject, not so much to explain the system 
of administration as to note the degree to 
which responsibility has been assumed. The 
famine of 1896-7 cost ;^2,ooo,ooo; the esti¬ 
mated expenditure for the prevention of the 
famine to which the province is now exposed, 
including advances and loans, remission and 
suspension of revenue, exceeded ;^4,ooo,ooo. 
It is well understood, however, by the people 
that advances must be recovered, and that 
suspended revenue will be collected as soon 
as there are crops Jrom which it can be 
paid. The number of persons on relief on 
14th March, 1908, w*as 1,411,796. This was 
the highest figure reached, and after this there 
was a decline owing to the harvest. The 
highest figure in 1897 was 1,696,722 

Though there was no rain from 29th August, 
1907, till loth January, 1908, yet fortunately 
there w'as general rain on loth and nth 
January. This rain saved the crops in many 
places, provided a welcome respite to the 
overworked cattle, and also gave a start to the 
growth of much-needed fodder. Owing to the 
rain and the industry of the people in making 
wells, and in irrigating their fields, the esti¬ 
mated outturn for the whole Province is as 
much as 65 per cent, of a normal crop. 

The Land Revenue Administration, then, 
has added many complicated functions to the 
simple organism for absorbing revenue of 
early days, when the demand was 90 per 
cent, of the assumed assets, and the only 
mode of dealing with default of payment was 
to sell by auction the proprietary rights that 
had just been recognised. 

The land revenue demand has become pro¬ 
gressively moderate in assessment: protection 
has been given to 'improvements until the 
landowner, from increased profits, shall have 
replaced his capital. The cause of default is 
carefully ascertained, and in all calamities the 
collection of the revenue Is marked by increas¬ 
ing consideration. Sale of landed property 
for arrears (a purely Western idea), is of the 
rarest occurrence. The establishment and 
revision of the rent law has blen steadily In 
fcVour of the tenant. State loins at low ih- 
are given for improvements and for 
puticbase 0^ seed and cattle, and attempts 


are being made to start co-operative credit 
societies. Railways and irrigation works which 
are not expected to be remunerative are carried 
out, so that food grains may move freely to 
afflicted tracts, and, where possible, the crops 
may be protected from drought, and migration 
from over-crowded districts may be facilitated. 
Anarchy in short has given place to rule, and 
the State has resumed the control which in 
Bengal had been abandoned to the zamindars. 
An ever-increasing knowledgfe of and sym¬ 
pathy with agricultural conditions have ex¬ 
panded the operations of the State, and the 
public demand for land has been limited, so 
as to secure the interests and contentment of 
the taxpayers without at the same time alien¬ 
ating future increment by a permanent settle¬ 
ment. The State has reserved to itself all 
rights in minerals, but the land of the pro¬ 
vince has not been nationalised. Private 
property in the surface of the soil has been 
recognised, and apart from forests the cul¬ 
tivable area owned by the State is insignificant. 
On the other hand, every landowner is obliged 
to pay annually a tax equal to half the fair 
rental of the land. This share of the rental is 
never likely to be reduced, but subject to its 
payment the landowners have a complete 
security of tenure. 

AH these measures have given confidence to 
the people that in times of distress the State is 
prepared to protect and aid them with its 
resources. During recent severe droughts the 
bonds of society have not become relaxed, 
there has been no feeling of panic and no 
outbreak of violent crime. Aimless wandering 
of starving people in search of food has ceased. 
During the famine of 1897 lajv-abiding and 
patient spirit displayed by the people was 
specially noted, and at the commencement of 
the existing distress every District Officer 
reported the courage and steadfast industry 
with which the people faced the threatened 
calamity, not giving way to despair, but doing 
all in their power by irrigation from wells to 
bring as large an area as possible under culti* 
vatfon. ♦ 

Absence of PottxiCAL Ukrest. 

1 have dwelt at some length on the manage** 
mcot of the land because more than any other 
it affects the welfare and happiness of the 
population. 70 per cent, of whom derive their 
living from agriculture. If I am asked 
reasons vffiy the United Provinces have hidie^ 
esc^ed the unrest which has agitated Seoij^ 

I ^uld certainly adduce as a prtoei|Ali^ , 
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the superiority of the revenue administration 
over that which is possible in the sister pro¬ 
vince. In the United Provinces the District 
Officer and his assistants are compelled by 
their revenue duties to be in close touch with 
every class of the agricultural community. 
The Government appears not merely as a tax 
collector, but as sharing with its subjects in 
misfortune, and the District Officer is a friend 
who has earned the trust and confidence of his 
district and of the natural leaders of the 
people. 

The True Swadeshi. 

While a great advance has taken place in 
making things easier for the land-owning and 
cultivating classes, little has yet been done to 
improve the position of the agricultural 
labourers, a large class who are multiplying 
beyond the requirements of agriculture, and 
who are the first to need relief on the occur¬ 
rence of scarcity. It was recognised by the 
Famine Commission, in 1880, that no remedy 
would be complete which does not include the 
introduction of a diversity of occupations 
through which the surplus population may be 
drawn from agricultural pursuits, and led to 
find the means of subsistence in manufactur¬ 
ing and other employments. It is in this 
direction that the Province is now moving. It 
is a line of action in which the best men of the 
educated classes take a prominent part, and 
co-operate heartily and harmoniously with the 
Government. There is enough capital; what 
is wanted is business enterprise and industrial 
initiation. The production of coal, coupled 
with the extension of railway communication, 
has removed one of the chief obstacles to in¬ 
dustrial progress. Facilities of locomotion do 
even now render the poorer classes less un¬ 
willing to leave their homes if they can get 
work elsewhere, and while every effort is pro¬ 
perly made to increase the productiveness of 
the soil, it is in the growth of a non-agricul- 
tural population, and improvement in the 
processes of manufacture, that the best 
hope for the future lies. This is the true 
“Swadeshi** which deserves and receives 
all help and encouragement from the 
local Government and the Government of 
India. Much may be done by united action 
which is difficult or impossible for individual 
effort, and though Government can aid in many 
ways, yet the starting of industcial progress 
must be the work of the leaders of the 
people. 


Educational Progress. 

But there are many signs of the development 
of the spirit of self-reliance and self-help which 
contains within itself the promise of great 
results in the future One notable example is 
the success of the Mohammedan-Anglo- 
Orientai College at Aligarh. The conception 
and foundation of this college are due to a 
single man. Sir Syed Ahmad Khan, who 
devoted his life, his great abilities, and his 
worldly means to the solution of the problem of 
the higher education of Mohammedans. His 
aim was to establish a college which would not 
only impart the instruction needed for success 
in the business of life, but which would con¬ 
tribute to the formation of a religious, virtuous, 
and upright character. Residence in the 
College and manly sports of all kinds were en¬ 
couraged. Sir Syed Ahmad gathered around 
him many friends and lived to see the assured 
success of his influence ; and on his death, in 
March, 1898, his friends united to carry on his 
work. Of late years great progress has been 
made. New class-rooms and new hostels have 
been built for the ever-growing number of 
students, a school of expeiimcntal science has 
been fully equipped, and provision has been 
made for the higher study of Arabic. Much of 
this progress is due to the untiring energy of 
the successor to Sir Syed Ahmad Khan in the 
office of Secretary, Xawab Mohsim ul Mulk, 
whose loss we deplored this year, but many 
friends co-operated with him, and among them 
1 mention His Highness the Xizam of Hydera¬ 
bad, His Highness Aga Khan, Sir Faiyaz Ali 
Khan, the Raja of Mahmudabad in Oudh, and 
his own successor, Nawab Mushtak Hussain. 

Another remarkable instance of self-help is 
the Central Hindu College at Benares. This 
became a first-class college in i8q8 and now 
numbers 600 students. In the words of the 
Board of Trustees, the Central Hindu College 

seeks to inspire its students with pride in 
their country’s past and hope for their country’s 
future ; while it inculcates that loyalty to the 
monarch of the State w hich is the natural and 
spontaneous feeling to the Indian heart. It 
seeks to encourage manly, self-reliance and 
civic virtue and to base these on the sure 
foundations of reverence to God and love to 
man.** The President of the Board of Trustees, 
Mrs. Annie Besant, at an early stage of the 
unrest in Bengal prohibited all students from 
taking an active part in political controversy 
and agitation. Her orders were obeyed, and 
were fully approved by the parents of the 
students. 
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I may instance also the action taken by the 
Meerut, Agra, Lucknow and Rareilly Colleges 
to /improve their boarding houses, the admi¬ 
rable Hindu hostel which was built by sub¬ 
scription at Allahabad in connection with the 
Muir College, and the new Sanscrit Library, at 
Benares. 

Another instance, is the fact that the Pro¬ 
vince subscribed 12 lakhs of rupees, or 
jf8o,ooo, for a medical college in Lucknow, as 
a memorial of the visit of H.R.H. the Prince 
of Wales. The college, with the necessary 
hospital and other buildings, will cost much 
more, but the plans and estimates prepared by 
Sir Swinton Jacob have been approved, and 
Sir John Hewett has undertaken to carry out 
the work as a provincial project. It will, I 
hope, be finished before the expiry of his tenure 
of office as Lieutenant-Governor, and the pro¬ 
vince will then have, what it has needed for 
the last forty years, a first-class medical in¬ 
stitution where students, both male and female, 
can be trained for the professions of medicine 
and surgery. Hitherto students from the 
United Provinces have been obliged to seek 
higher medical education, either at Lahore or 
at Calcutta. 

Social Reform. 

Another sign, full of promise for the future, 
is the establishment of non-political sabhas, or 
associations, which aim at the improvement of 
the position of the members, and at the aboli¬ 
tion of customs which experience has shown 
to be injurious. The association of the 
Vaishya, or mercantile middle-class, desires to 
reform the marriageable age of boys and girls, 
to curtail ceremonial expenditure, to promote 
female education, to foster a spirit of mutual 
help by the amicable settlement of disputes, 
to encourage Hindu and Sanskrit learning, and 
to develop among the people a spirit of 
enterprise in trade and industry. The associa¬ 
tion has founded an orphanage to give a 
training and start in life to orphans of their 
caste. 

Other associations are those of the Rajputs, 
the Jats, and the Bhumihar Brahmans of the 
Eastern Districts. In an address presented 
to me on njy departure from India the Rajput 
association referred to the sentiments of loyalty, 
fidelity, and devotion to duty which chracterise 
the warlike race of the Rajputs. Their aim is 
to introduce an era of reforms ^^Iculated to 
promote fraternal feeling, and to raise the 
intellectual^ moral, and social condition of the 
conmifmity. ' To this end a Rajput High 


School was established in Agra in 1B99, and a 
scheme has been launched for the establish¬ 
ment of a first-grade Rajput College. 

As a mark of moral progress among the 
Rajput clans may be cited the fact that, in 
1906, it was possible to abrogate the special 
regulations directed against female infanticide 
in 1870. In 1874, population under special 
preventive measures was 359,000. In 1887 it 
was still 200,000. In 1891 it had fallen to 
62,000. Ten years later the Act was in force 
in only 264 villages and in many of these the 
numbers were so small as to furnish no trust¬ 
worthy test of the existence of the practice of 
the crime There is now a due proportion of 
girls among all the suspected classes, and it is 
hoped that the practice has ceased to have the 
support of custom and that the ordinary law is 
sufficient to prevent it again becoming pre¬ 
valent. 

Sanitation, Water Si pply, and 
Improved Dwellind.s. 

The mortality from plague, and the high 
death-rate that now obtains, have directed 
the earnest attention of all intere.sted in the 
welfare of the people, to the need for the 
improvement of the sanitary conditions of 
towns and villages. The United Provinces 
have more large towns than any other Pro¬ 
vince of India, and the late Sir Auckland 
Colvin wull always be remembered for the 
work carried out during his term of office to 
provide a supply of pure wateT in the principal 
cities. Some of the audience may recollect 
that, in 1894, Sir Auckland reada paper before 
this Society, on “ Municipal and Village 
Water-Supply and Sanitation in the United 
Provinces.^' 

The introduction of a plentiful supply of 
water showed how necessary it was to im¬ 
prove the system of drainage. Benares and 
Cawnpur have been provided with under¬ 
ground sewers, and in all towns great pro¬ 
gress has been made in pavements and 
drains. But much still remains to be done, 
and the resources of the municipal boards 
are already strained to maintain the existing 
works and establishments in proper efficiency. 
In addition to drainage and paving, and ex- 
j)aT)8ion of the water supply, there are two 
direcltions in which action is being taken, 
which it is hoped will, in time, have a 
momentous effect on the public health. These 
are the opening up of congested ihsani* 
tary areas in the large towns and the con¬ 
struction of model dwellings. A sum of five 
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lakhs has been provided in the provincial 
budget of the coming year in aid of permanent 
sanitary improvements in the large towns. The 
urban population thoroughly appreciates the 
advantages of good sanitation, and the need 
is more urgent than in the rural areas. The 
need indeed is great, and has often been 
brought to the notice of the Government of 
India by the members of the Viceroy’s Legis¬ 
lative Council- 

CONCT.tSlON. 

It is impossible to live among the people of 
these Provinces without feeling for them, 
whether Hindu or Mohammedan, a high 
degree of respect and affection. They are a 
people pleasant to work with and for whom it 
is a pleasure to work. At times, indeed, a 
gust of religious passion seems to sweep over 
the country and leads to riots which must be 
firmly repressed. But the people are e.ssen- 
tially peaceful, law-abiding, and kind-hearted. 
Their charity to their poor relations and 
friends, especially in times of scarcity, though 
in details it may be small, yet as a whole, is 
very large, and ts given without stint or 
grudging from a sense of duty with no 
expectation of receiving anything in return. 
Sir John Strachey singled out ** honesty ” as 
the most striking characteristic of the people, 
and has noted the politeness and absence of 
servility in the manners of all classes. Friends, 
no doubt, are easier made in youth than at a 
more advanced age, but though the life of 
many of my early friends has closed, I am proud 
to believe that 1 count many friends among 
the residents of the United Provinces. 


DISCXT.SSIOX. 

Sir Chaelrs H. T. Crosthwaitk, K.C.S.I., 
remarked that the author and himself had been 
much toi;ether in their service, and as young men had 
l>cen employed in the same branch of work, the 
settlement of the revenue, that is to say, the survey 
and valuation of the great estates belonging to ihc 
Goveinment, for the Government was the supieme 
landlord of the whole of the provinces of Agra and 
Oudh. Most of the paper had been concerned with 
the subject of land; and necessarily, for the pro¬ 
vinces consisted of a huge conglomeration of 
agricultural villages. The whole life of the people 
was bound up with agricnltUTe* and the main effort 
of the Government was to preserve the cultivators in 
prosperity, and to keep the land in good condition by 
irrigation or otherwise. At the commencement of 
British rule the haethods employed in land ad¬ 
ministration were ve^ €rude» and hearing the account 


given by Sir James La Touche, people might be 
inclined to condemn the Government of that time 
as wanting in foresight or ^are for the people. 
But our officers were pitch-forked into a newly 
annexed territory, which had been for a consider¬ 
able time in a state of absolute war and anarchy. 
They had nothing to guide them, and the records 
available were worse than useless, for the native 
Governments hai exacted every penny they could 
from the unfortunate cultivators. At first the 
people themselves, instead of givnog us any aid, 
endeavoured in every w^ay to deceive us. In the 
circumstances it was not surprising that for a time 
the cultivators were overtaxed. But, as the author 
bad pointed out, that state of affairs did not last 
very long. Most of the provinces were not taken 
possession of until 1813 or 1815, and in 1822 the 
great reform of the Land Revenue took place. It 
was little short of fifty years since he joined the 
Bengal Civil Service in the United Proviuces. and he 
served there for twenty years. He then left and 
returned after an interval of seventeen )ear5, so 
that he was able to some extent to judge what 
progress had been made. He said to some extent, 
because a man in the position of the bead of the 
(lovernmcnt could really sec little compaied with 
what a man saw whose work brought him in actual 
contact with the people. They were the men who 
did sec what was going on, and who most infiuenced 
the people by their conduct and their actions. There 
was the Secretaiy of Slate in Council, the Viceroy 
and his Council, the Lieutenant-Governor, and the 
Board of Revenue, and Commissioners of Divisions. 
But the man who really governed the provinces was 
the District Officer, and if that officer wms not 
efficient he ^the speaker! defied the Executive 
Council, or the Viceroy, or the Lieutenant- 
Governor, to get anything done at all. As the 
author bad said, a good District Officer was a 
friend of the people in his district, and respected by 
them. On the other hand, a bad District Officer 
could do infinite mischief, but there were very few, 
he believed, who bad failed in their duty. Indian 
Civil Servants were obliged, by the nature of the 
case, to rise to their responsibilities; and the greatness 
of the task imposed upon them brought out in even 
the w^eakest and poorest of them some soil of ability 
to cope with their work. The improvements which 
had taken place in the management of the revenue, 
in looking after the people, in giving them necessary 
remissions and suspensions, had been going on 
steadily for a long lime, aiid what had taken place 
during the last few yeais had not been innovation, 
but progressive improvement. And that w’as true 
not only in regard to I'evenue methous, but also in 
regard to the native services—that gieat body ol 
men who really governed the country, magistrates, 
deputy collectors of the revenue, and the police, who 
outnumbered the English officials by ten to one. 
For twenty complaints of partiality, corruptio n lazi¬ 
ness, and inefficiency, which might have been brought 
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against public servants in times past, there ^as only 
one at present. A Commission had lately reported on 
the misdeeds of the police in India; but he believed 
people in any country would give evidence against 
the police. He remembered the Indian police since 
1858, and formerly torture, more or less in a mild 
way, to extort confessions, was not uncommon. But 
that state of things did not exist now. The adminis¬ 
tration of justice and of the police, was purer, and 10 
far as be could see the condition of the people 
generally was much better. It might be asked, if 
the conditions of the country had been so much im¬ 
proved, why were there so many famines ? But no 
one, not e\'en a Viceroy, could call down ^rain from 
heaven. Everything had been done in the matter in 
the way of irrigation canals, and even works which 
were not remunerative in a commercial sense were 
capied out. Improved communications — when 
he first went out to India there were only about 
150 miles of railway in the United Provinces—very 
much lessened the hardships caused by the scarcity 
of water in any particular district. He agreed with 
the author that agriculture should be supplemented 
by other forms of employment, but doubted whether 
much could be done without a change in the fiscal 
system in India. Could a country like India, which 
possessed comparatively little capital, establish its 
own manufactures if it had to compete against all 
the old-established wealthy manufacturers of Europe ? 
His own belief was that it could not. The solution 
to the famine question was to get the people off the 
land—there were too many people on it. 

Mr. Theodore Morison said there was one 
point in the paper to which he would like to call 
attention, and which he hoped the author would, on 
another occision, deal with at greater length, namely, 
the Associations of Self-help among the people, 
which had produced such a very great change in 
modem society in India. At the present time very 
little attention had been paid to those associations, 
and hitherto they had not had their historian ; but he 
was perfectly sure that when the history of modem 
Indian civilisation came to be written, those associa¬ 
tions would require a very large chapter. There was 
another important point to which he would refer. 
It was constantly said that there were no political 
institutions in India, and (hat was frequently used as 
a reproach against the Government. But, after all, 
what were politics ? They were very little more than 
associations of men gathered together for public 
^nds, and such associations were, it seemed to him, 
just beginning in India. Certainly nothing of the 
kind existed until a comparatively recent period. The 
associations alluded to appeared to indicate that the 
people of India weie beginning, slowly and tentatively 
—and as the author had said only in certain castes 
—to have that mutual confidence anil that loyalty and 
•ho^operation, without which nh political movements 
worth anything at all. He did not want to 
did ho fhel at aU sure what political 


conclusion should be drawn from the fact he bad 
mentioned—but he did think that, in considering 
the political status of India it was extremely impor¬ 
tant to realise in what manner the people had already 
associated together for public ends, and also the pro¬ 
gress those associations had made. 

The CHAiRUilLH (Sir William Lee - Warner), 
in moving a vot^of thanks to the reader of the 
paper, expressed his agreement with Mr. Morison 
that Sir James La Touche bad touched upon 
most of the important features of his subject in 
a suggestive manner. A whole paper might be 
written upon his brief historical reference to the fact 
that there were only two Native States in the Pro¬ 
vince. In Bombay there were more than 300 Native 
States, and here under the shadow of the Mughal 
Empire at Delhi only two survived. The British 
Government conserved the Native States and knew 
how to unite them to itself as royal instruments for 
governing India. The Grand Mughal swallowed them 
all up, and when he had brought the whole country 
under his rule what miseries did the break up of that 
rule entail I The Book of Revelation had described 
with the fall of the powers of heaven some of the 
revolutions and plagues which the United Provinces 
had endured before the British power restored order 
to it and gave it peace. The courtiers, officials, and 
hangers-on of the fallen empire were turned loose on 
the country. What they did not take the de¬ 
vastating gangs of Marathas snatched up. The 
only flicker of life which survived in the province 
was the village community, and upon that the British 
had wisely built their administration. From that 
small spark the fire of a new life had spread over the 
land ; and although nature frowned 011 the province, 
at times bringing famine and floods, yet the Company 
had bound up the broken limbs of its rural society 
and given deliverance to the oppiessed peasantry. 
Everything turned upon what we bad done and could 
do for the cultivating classes, and, therefore, Sir James 
bad wisely dealt with the revenue systems, famine 
relief, and agricultural credit. At this late hour he (the 
Chairman) would not enter into details, but he must 
ofier some remarks upon co-operative banks* No 
one desired more than he bim&elf to see them 
succeed. But there was a tendency to be impaUeot 
and to take hasty oount of results, which might pre¬ 
vent their success. If the foundations were not truly 
laid, these new banks^ must inevitably fail. The Mysore 
Stale had been the first to give them trial,^and its ex¬ 
perience confirmed the need for caution. The latest 
reports from Madras constantly dawU on the need Ibr 
official countenance and aid.*' By all means lot 
us give aid, but if the movement is to be wholly 
sustained by official hands, it ceases to be co-opera¬ 
tive. The Bengal reports honestly admit that the 
capital of the banks is not made up of iarings^** and 
that proof has not yet been given tW riiemt societies 
wiM'be self-supporting. The gist of^ the 
Wfi, in the ChtUnnan's ojrinkm* 
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tiiral banks in India are not ** the people*8 own/’ 
if control and supervision by the local committees 
are not to be got, if neither interest nor principal 
is regularly paid, if eagerness for business leads to 
doubtful bills, they will only fail, and the old takavi 
system would have been better. We must proceed 
slowly on right lines. Happily the attention paid 
to revenue administration in the United Provinces, 
brought the British ofhcials, as in Bombay, into 
closer touch with the Indian people. There was a 
party in India-~whicb called itself national—whose 
main object was to inflame racial prejudices, misre¬ 
present the aim of British administration, and de¬ 
ceive the masses by false news. The best antidote 
to that was the British oflicer in his camp on tour 
showing himself, his conduct, his example, and his 
work to the people. There was no lack of sympathy 
between British officers and the manly, industrious, 
patient cultivators whom Sir James had described. 
The Indian ci\ilian gave his health — and often his 
life—to his Indian work, and the villagers saw and 
appreciated it. But there were millions who could 
not judge for themselves, because the number of 
British civilians were far too few for the vast held 
of labour. The agitators sought by misrepresenta¬ 
tion to persuade those who had no personal know- 
ledge of the District Oflicer that he was a cruel 
autocrat, a spreader of plague and famine, and un¬ 
sympathetic. All we could do was to persevere, and 
in the midst of this campaign of falsehood be faithful 
to our great tiust, and so show by the undeniable 
results of British rule that it still brought to India 
the prosperity and peace needful for the slow growth 
of a real national regeneration. 

A hearty vote of thanks was accorded to Sir J ames 
La Touche for his excellent paper. 


HOME INDUSTRIES. 

A*aiiway Aioiling Stock CVww/rwr/ww.—Attention 
was recently directed in these Notes to the conten¬ 
tion of an expert cmespondent of 7 'he 7 'imes that an 
enormous wastage of power takes place by railways 
misdirecting their energies in competing with manu¬ 
facturing firms. It was not to be expected that an 
indictment of the kind would pass unchallenged, and 
defenders of the system have not been wanting to 
show that the railway companies are well advised in 
their competition with manufacturing firms. It is 
difficult to get the necessary data to form an opinion 
as to whether the railway companies do the work 
eheaply or not^ The accounts, at all events those 
which are ultimately published, are framed primarily 
for showing tbe cost of working and repairing loco- 
ntoUves and tolling sto^k* No such degree of public 
t^ffgatiOn exists in rti^t to the matter of manu¬ 
facture* It would seem not unreasonable to assume 
^that the work could be done cheaper if not better 


outside. As the correspondent pots it, the outside 
manufacturer is placed face to face with first corn- 
mercial principles, and in open rivalry of competition. 
Such firms are staffed with men trained to answer 
these conditions. Tbeir study is the financial advan¬ 
tage of working with as small a capital as possible, 
watching tbe markets of raw material, and at the 
same time keeping their stocks as low as possible. 
All these conditions are proved in a very short time 
by the balance-sheet and profit and loss accounts 
issued to tbeir shareholders each year. It is different 
with the railway companies. This is tbe only country 
where the railway companies are their own manu¬ 
facturers, and although that does not necessarily 
prove that they are following a wrong course, it is 
not easy to discover the circumstances which make 
a system deliberately rejected by every other great 
country advantageous in the United Kingdom. 

The American Cotton Crop ,—The Agricultural 
Department of tbe United States in its June report 
gives the condition of tbe cotton crop as 79-7, and 
Messrs. Hubbard Brothers remark that, since 1^90, 
there have been four June reports from tbe De¬ 
partment giring the condition of the ciop as less 
than 80, and that so far these have never been 
followed by a large crop. The estimates of acreage 
vary rather considerably, but they agree in putting 
it somewhat above those of last year. Messrs. 
Neill Bros, say their information is not complete, 
but they are disposed to give the acreage as 
33,500,000 as compared with 33,000,000 last year, 
and 32,049,000 tw'o >ears ago. Assuming this esti¬ 
mate to he near the mark, tbe yield this year, at 
tbe present season's estimated rate, would be about 
11,725,000 bales, or, at the rate of 1904-5, it would 
give 15,075,000 bales. Probably the actual output 
will be something l>etween these figures. The In¬ 
ternationa] Congress of Cotton Spinners has been 
discosring what is best to be done w^hen the build¬ 
ing of new mills has outrun the requirements of the 
public while Nature’s yield in the cotton fields is 
falling behind them, without arriving at any clear 
conclusions. But year by year the peril involved in 
depending so largely upon the American supplies 
of the raw material is being more riridly brought 
home to those interested in the cotton industry of the 
United Kingdom. 

Labour Troubles ,—Although the national vote for 
at once resuming >vork at the reduction named by 
the employers has ended the oj^en quarrel betwemi 
tbe Shipbuilding and Employers’ Federation and the 
various branches of the shipbuilding trade, industrial 
matters are still disturbed. The wood workers on 
the Clyde have been working since the new year at a 
reduction, but without coming to any agreement to 
serve for any term at that rate. They now contend 
that they should receive the same wage as is granted 
to the north of England men. When the latter went 



770 


JOURNAL OP THE ROYAL SOCIETY OF ARTS. 


yuMt 9, 19*9, 


out they were receiving 388, 6d., and their employers 
now offer them 37s. Previous to the reduction at 
the new year the Clyde men were receiving 37s., and 
at the time of the lock-out they were receiving 36s. 
per week. Their present demand, therefore, means 
an increase of is. per week, but the Clyde employers 
are not likely to agree to it, seeing all the other 
branches of labour in their shipyards have been 
reduced. Then on the Wear there is trouble. And 
apart from the Wear wood workers, the engineers in 
the North of England are still on strike against the 
bargain provisonally made bv their own executive 
officials and the federated engineering employers, 
who offered arbitration, which the men would not 
accept. 

^Electric Railway Experiment, — The Mid¬ 
land Railway Company are making an interesting 
experiment on one of their branch lines, that 
between Heysham, Morecambe, and Lancaster, 
a distance of nine miles. In the case of all electric 
railways and tramways now working in this country 
the electric energy is used in the form of continuous 
current. .Alternating current is largely used for 
electric lighting, and on the Morecambe railway it is 
adopted for the first time in England for traction. 
The salient feature to the observer is the range of 
poles along each side of the railway, united trans¬ 
versely by horizontal beams or gantries. From the 
latter are hung the overhead wires which are the 
working conductors. Instead of the 500 volts pres¬ 
sure used on tramway overhead wires, these con¬ 
ductors are worked at a pressure of no less than 
6,6co volts, which makes the transmission of the 
power very economical. To avoid risk from falling 
wires carrying such a tremendous pressure, and also 
because the district is much exposed to violent 
storms, the poles, gantries, wires, and attachments 
are of great strength. The cars collect the current 
from the overhead wires by a bow contact, and a 
transformer on the car reduces the pressure to a 
working level before it reaches the motors. The 
machinery on the cars is very elaborate, and the 
vehicles themselves are large and comfortable. 
The London, Brighton, and South Coast Railway, 
who are now electrically equipping their Victoria to 
I^don-bridge line, intend to nse a similar system, 
and if these two experiments prove its success, it may 
be expected tkat it will be installed on many other 
routes. 


OBITUARY. 


Sli muiAU PHitLips SAyurmXsit waii»m 

^ Silwyer, the well-knowa Clerk th the Diapers' 

. kCwBpa^,' diwi at Worthing on the loth of tUi 
horn in 1844, •»<* succeeded his 


father, Mr W. H. Sawyer as Clerk to the Company 
in 1870. Very soon after his appointment be was> 
associated with Sir Owen Roberts, the Clerk to the 
Cloth workers’ Company, and Sir John Watney, the 
Clerk to the Mercers* Company, in the movement for 
the promotion of Technical Education which resulted’ 
in the establishment of the City and Guilds of London 
Institute in 1878. Many of the early meetings of the 
members of the Guilds who were interested in the 
subject were held at the Drapers’-ball, and a full share 
of the work of organising the movement fell upon Sir 
William Sawyer. He, and his two colleagues above 
mentioned, became the first honorary secretaries oj 
the new Institute, and they were all of them, 
at different times, knighted. This honour was 
conferred upon Sir William in 1904. In later 
years the Drapers’ Company dissociated themselves 
from the City Institute, and devoted their efforts to 
the development of the East London College, into 
which the classes originally founded at the People’s 
Palace developed under the fostering care of the Com¬ 
pany and its Clerk. The Company, during his clerk¬ 
ship, have also contributed largely for other educa¬ 
tional purposes, having assisted the older uni¬ 
versities as well as King’s and University Colleges, 
London, and other of the newer foundations 
in the provinces, and having established many 
scholarships for the further education of students 
of both sexes. 

Sir WDliam Sawyer became a member of the 
Society in 1881, and it has benehted largely from the 
Uberality of tbc Drapers* Company, which has con¬ 
tributed both to its general funds, and to those 
devoted to examination purposes. 


MEETINGS FOR THE ENSUING WEEK. 

Monday, Ji ni 29 British Architects, 9, Conduit-street, 
W.. 8 p.m. 

Tuksdav, Junk 83 ..Faraday .Society oa, Victoria street. 

S.W., 7i p.m. I. Mr. J. Harden, “ Recent De- 
^e 1 opmellts o{ the Kjellin and RochHag-Roden- 
hanser Electric Induction Kumaies.'* 2 , Mr. 
Adolphe Jouve, ♦* New' Application! of Elrctro- 
mcuilurgical Alloys.” 

Anthropological, 3, Hanover-square. W.. 8| p.m. 

Wbonbsdav, Jukb 84. .royal SOCIETY OF ARTS, 
Johtt-etreet, Adetphi, W.C., 4 p.m. Annual 
General Meeting. 

Royal Society of Literature, ao, Hanover-mnare. 

British Astronmnical, Sion College, Victoria* 
embankment. K.C., 5 p.m. 

TRuasPAY. Jo«R 85 ..Royal, Burlington-bouse, W., 4I 

Antiquaries, Burlington-house, W.. p.m. 

Fwday, Jtrnt 8d...Ajrt Workers’ Guild, Clifford’s Inn-hall 
Fleet*street, E.C., $ p.m. Paper on ** St. Sophia.’” 

Botanic, Inner Circle, Retfent’s-patk, K.W., 3I p.m* 

Physical* Meeting at the National Physical LabofA* 
toiy, Boriiey-house, Teddington; 3I p,m* 

•tr Ion aqd Work. 
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NOTICES- 


CONVERSAZIONE. 

The Society’s Conversazione will be held, 
by permission of the Trustees of the British 
Museum^ in the galleries of the Natural 
History Museum, South Kensington, on Thurs¬ 
day evening, July 2nd, from 9 to 12 p.m. 

The Reception, by Sir Steuart Colvin 
Bayley, K.C.S.I,, C,LE., Chairman, and the 
other Members of the Council, will be held 
in the Central Hall from 9 to 10 p.m. 

A Selection of Music will be performed by 
the Band of H.M. Royal Artillery, in the 
Central Hall, commencing at 9 o’clock. 

A Vocal and Instrumental Concert, under 
the direction of Mr. Harry Tipper, will be 
given in the Reptilia Gallery from q.15 till 
10.15 p.m., and from 10.30 till 11.30 p.m. 

A Gramophone and Auxetophone Concert, 
under the direction of the Gramophone Com¬ 
pany, w’ill be given at the Western End of 
the Bird Gallery at intervals from 9.15 p.m. 

The following portions of the Museum will 
be open :— 

The Central Hall, containing cases of speci¬ 
mens illustrating Mimicry; adaptation of colour 
to surrounding conditions; protective resem¬ 
blance, &c. Also models of the Tsetse-Fly, 
the Malaria Mosquito, and the life history of 
the Malaria Parasite. A splendid specimen 
of the Sea Elephant has recently been placed 
on exliibition here. 

The North Hall, containing the collection of 
Domesticated Animals. 

The Bird Gallery, containing groups of 
British ^Btrds and Nests; and in the Pi^vilion, 
at the West end, an exhibition of the I.and 
and Fresh-water Vertebrated Animals of the 
British Isles, * 

The Cillery containing the Reptiles, in¬ 
cluding the three gigantic fossil forms Diflo* 


docus and Triceratofs from Wyoming, 
U.S.A., and Iguanodon from Bernissart, 
Belgium. 

The East and West Corridors on the First 
Floor, containing the Okapi, African Ante¬ 
lopes, and Giraffes. 

Light Refreshments will be supplied at 
Buffets in the North and South Corridors 
on the First Floor of the Museum. 

Visitors travelling by District Railway (or 
other underground railways in connection) 
will be allowed free use of the Company’s 
Subway, which leads from the South Kensing¬ 
ton Station direct into the grounds of the 
Museum. 

Each member is entitled to a card for him¬ 
self (which will not be transferable) and a card 
for a lady. These cards are now in course of 
issue. In addition to this, a limited number of 
tickets will be sold to members of the Society, 
or to persons introduced by a member, at the 
price of 5s. each, if purchased before the day 
of the conversazione. On that date the price 
will be 7s. 6d. 

Members can purchase these additional 
tickets by personal application, or by letter 
addressed to the Secretary at the offices of the 
Society, John-street, Adelphi, W.C. In all 
cases of application by letter a remittance 
must be enclosed. Each ticket will admit one 
person, either lady or gentleman, and must be 
signed by the member applying for it. 

Tickets will only be supplied to non-members 
of the Society on presentation of a letter of 
introduction from a member. 

It will greatly facilitate the arrangements if 
members requiring additional tickets will apply 
for them at as early a date as convenient. 

The Council reserve the right of stopping 
the sale of tickets or of raising the price, if it 
is found necessary, in order to restrict the 
number of visitors within reasonable limits. 

A programme of the arrangements for the 
evening will be published in due course. 
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PROCEEDINGS OF THE SOCIETY. 


ANNUAL GENERAL MEETING. 

The Annual General Meeting for receiving 
the Report of the Council, and the Treasurers* 
Statement of Receipts and Payments, during 
the past year, and also for the Election of 
Officers and New Members, was held, in 
accordance with the By-laws, on Wednesday 
last, the 24th inst., at 4 p.m., Sir Steuart 
Colvin Bayley. K.C.S.I., C.LE., Chairman 
of the Council, in the chair. 

The Secretary read the notice convening 
the meeting, and the minutes of the last annual 
meeting. 

The following candidates were proposed, 
ballotted for, and duly elected members of the 
Society:— 

Ahmad, Goolam, Coromandel P.O, Kolar Gold 
Fields, India. 

Barooah, Padma Nath, Tezpur, Assam, India. 

Burton, Miss Lucy, <)0, George-strcct, Portman- 
square, W. 

dj Silva, W. A., J.P, Darley-gardcns, Colombo, 
Ceylon. 

Bixshit, Hon. Hari Sitaram, i, Hummum-street, 
Bombay, India. 

Dunn, Hon, George O^en William, M Inst C.E., 
Bombay City Improvement Trust, Bombay, India. 
Faman, Francis, 70, 1 .>ezham-gardens, Kensington,W, 
Foard, Miss Josephine, Laguna, New Mexico, U.S. 
America. 

Hasan, Syed Mahboob, Mozaflferpore, Bengal, India. 
Headlam, Rev. Arthur Cayley, D.D., King’s College, 
Strand, W.C. 

Heslop, Septimus, Beerbhoom - house, Asansol, 
Bengal, India. 

Kellogg, John H., M.D., Battle Creek, Michigan, 
U.S. America. 

Lim Cheng Teik, Khie Heng Bee, Penang, Straits 
Settlement. 

McConnell, John P., Vancouver, British Columbia, 
Canada. 

Mason, Fortunatus Q., East Liverpool, Ohio, U.S. 
America. 

Niedermayr, Julius, 6, Rue Rocherhoart, Paris. 
Niedermayr, Rentier, Rosenheim, Bavaria. 

Nishizuka, Toyosaburo, Preddent, Korea Oil Com¬ 
pany, Seoul, Korea. 

Nunn, R. J., M.D., 5, York*street East, Savannah, 

^ (Georgia, U.S, America. '* 

Paterson, Oscar, 10, Blythswood•square, Glasgow. 

Sardar Nowrojee, Poona, India. 
lioBIltfon, Edwar Wanton, Hartford Faience Co., 
Connecttcut, U.S. America. 


Samwell, Nicholas, F.G.S., M.Inst.M.M., care of 
Alexander Forbes, 71, Phayre-street, Rangoon, 
Burma. 

Smith, Ralph Freeman, 31, Old Buiiington-strect, W, 
Stephens, Vincent Ignatious, 57-2 36 Street, Ran* 
goon, Burma. 

Trimborn, Joseph, 10, Sussex-place, South Kensing¬ 
ton, S.W., and Durban, Natal, South Africa. 
Webb, Hon. Montagu de P., C.I.E., Karachi, India* 
Woodward, Ellsworth, Department of Art, New¬ 
comb College, Tulane University of Louisiana, 
New Orleans, U.S. America. 

The Chairman nominated Mr. J. Henry 
Monk and Mr. William Maries Power scruti¬ 
neers, and declared the ballot open. 

The Secretary then read the following 

REPORT OK COUNCIL. 

I.—Society’s Title. 

It was announced in the Journal last 
January* that His Majesty the King, who is 
Patron of the Society, had granted to the 
Society the privilege of prefixing to its title the 
word ** Royal,” and that the Society would 
consequently be known in future as the ” Royal 
Society of Arts.” 

The Council feel sure that the members will 
regard this as a fresh proof of the gracious 
interest taken by His Majesty in the welfare 
of the Society, with which he has been 
personally associated for the long period of 
forty-five years, first as President, and after¬ 
wards as Patron. 

II.—Ordinary Meetings. 

The first Wednesday in the Session, No¬ 
vember 20th, was devoted, as usual, to the 
Opening Address of the Chairman of Council, 
Sir Steuart Colvin Bayley. The subject selected 
for the Address was ** Lord Clive and his Part 
in the Foundation of the Indian Empire.*' Sir 
Steuart justified his choice by reminding the 
members that the 150th anniversary of the 
victory of Plassy fell in 1907, and that the 
date had been seized upon by Lord Curzon 
as a fitting opportunity for establishing some 
worthy memorial of Clive's great services to 
his country. He also referred to the fact that 
he himself was a great grandson of the Mr. 
Daniel Bayley whose wife was a sister of 
Clive's mother, and in whose house the early 
years of Clivejs boyhood were spent. 

At the second meeting. Sir |ohii Cockbum^ 
who from the beginning has taken an a^ve 

^ Jmrnml vol. Irl., p. 045,31*1 Jattuluy, tpoS* 
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part in the promotion of the Franco-British 
Exhibition^ read an interesting paper on the 
prospects of the Exhibition, and gave an 
account of the progress which up to that date 
had been made in the arrangements. As far 
as can be seen at present. Sir John Cockburn's 
anticipations promise to be realised, for the 
Exhibition, certainly the largest and most 
splendid of the long series of London Exhibi¬ 
tions, compares well with its predecessors in the 
value and importance of its contents. What the 
results may be as regards the other elements 
of Exhibition success, finance and attendance, 
cannot as yet be estimated, but there seems 
every prospect of a satisfactory issue, as the 
number of visitors will probably exceed that 
of any British Exhibition. 

The following week Sir Edward Brabrook 
gave a paper on *' 01 d Age Pensions,” which 
was regarded as a most important con¬ 
tribution to the discussion on this subject, 
and contains very much to which those who 
arc now engaged in elaborating a scheme 
for such pensions might well refer. Sir Edward 
Brabrook, like many of those who have given 
long and careful consideration to the subject, 
was in favour of a contributory scheme, and 
he specially supported the plan which was 
first announced in a letter to TAe Times in 
September last by Lord Avebury and others. 

On the Tith of December, Sir William 
Ramsay delivered the first Aldred Lecture, 
the outcome, as is stated in another part 
of the Report, of a bequest by Dr. Aldred. 
The lecture, the title of which was “A Radio- 
Active Gas,” dealt with the latest investiga¬ 
tions which had been made into the action of 
radium and other radio-active substances. It 
may be sufficient here to say that it delighted 
a large and attentive audience, who, as the 
Chairman, Sir Steuart Bayley, remarked, were 
able to appreciate not only the labour which 
had gone to the verification of all the facts, 
but the genius and philosophic imagination 
which had enabled the lecturer to discover the 
laws which lay behind those facts. 

At the meeting before Christmas, on the 
i8th of December, Monsieur Lucien Hubert, 
the D6put6 des Ardennes in the French 
Chamber» gave a most attractive and interest¬ 
ing address in French on '*Le Rdle de la 
France en Afrique Occidentale.’* Monsieur 
Hubert is a recognised authority in his own 
country on Colonial subjects, and it was no 
small privilege to the Society to have the 
opportunity of hearing the views of a foreign 
authority on a subject which Englishmen are 


wont to consider so specially their own as 
colonisation. Though we may pride ourselves 
upon being the most successful colonisers in 
the world, it is quite certain we have a great 
deal to learn from the experience which France 
has gained by the application of a set of 
ideas widely differing from those by which our 
own leaders of colonisation are guided. 

At the first meeting after Christmas, on the 
15th of January, Dr. Kenneth Mees gave the 
results of his own careful and laboured investi¬ 
gations into the most recent developments of 
Colour Photography. When the Brothers 
Lumiere announced that they had produced 
a photographic pUte which, without the use 
of differently coloured screens, and without the 
necessity for a combination of the pictures 
taken through those coloured screens, would 
give on a smgle plate a truthful representa¬ 
tion of the colours of natural objects, the 
greatest authorities hesitated to accept the 
fact as true, and those who were most com¬ 
petent to judge of the capacity of the method 
involved, were least ready to accept as correct 
the announcement of these results. A very 
short experience, however, showed that the 
claims of Messrs. Lumiere were entirely justi¬ 
fied, and that they had succeeded in producing 
a plate which combined in itself the necessary 
colour screens, and the sensitive material on 
which the light filtered through these screens 
might act. For a description of the method 
adopted by Messrs. Lumiere, and for the 
variations of their process, which have been 
proposed and carried out by other investi¬ 
gators, reference may be made to the paper 
itself. It may suffice to say that Dr. Mees 
succeeded in making a very complex and 
difficult subject entirely clear, and that his 
description of the various processes, and their 
relative claims upon the attention of photo¬ 
graphers, was both luminous and informing. 

The next paper was one of those of which 
the Society, especially in recent years, has 
had so many, in which the resources of a com¬ 
paratively little known country are described 
by an author familiar with the country and its 
people. The fact that Mr. Harry Hillman had 
lived for a long time in Siam, and was 
thoroughly familiar with it, gave a special 
value to his attractive paper on that country. 

On the 29th of January, Mr. John William 
Gordon, whose paper on “ Patent Law Re¬ 
form,” read on the 28th of November, 1906, is 
known to have had considerable infiuence on 
the Bill, which has since developed into the 
last addition to the list of Acts for the improve- 



774 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


7«fir"a6, 1908. 


ment of the Patent Law, gave his views on the 
working of the new Act, and its probable 
i;esults in the immediate future. Mr. Gordon*s 
anticipations are already being justified, and 
there seems every re'ason to believe that the 
provisions of the Act relating to the com¬ 
pulsory working of patents will have a bene¬ 
ficial effect on the industries of the country. 

The subject of Aerial Navigation is one that 
has been prominently before the public for the 
last year or two, and part of the Society’s con¬ 
tribution to the discussion during the past 
session was the paper read on the 5th of Feb¬ 
ruary by Mr. Auguste Gaudron on “ War 
Balloons.” Mr. Gaudron is an earnest advo¬ 
cate of the use of the balloon, whether dirigible 
or not, as compared with its rival, the aero¬ 
plane, and he prophesied that before very long 
there will be a keen contest between the 
Powers in the building of air ships, as there is 
now in the building of marine ships. With 
this in mind, he advocated strongly the de¬ 
sirability of training up a staff of aeronauts, 
for whilst he thought it would not be difficult 
to arrange for a supply of balloons in case of 
war, it would be very far from easy to obtain 
a sufficient number of men qualified to w’ork 
them. 

The next paper read was on the 12th of 
February, by Mr. Robert Buchanan, the Presi¬ 
dent of the Staffordshire Iron and Steel Insti¬ 
tute, on ‘^The Application of Science to 
Foundry Work.” This was an extremely 
valuable and practical paper on modern 
methods, and urged the importance of the 
adoption of scientific processes, and the scien¬ 
tific education of foundrymen. 

Dr. William Martin’s paper on “The Law 
of Treasure Trove,” read on the 19th of 
February, was a very interesting exposition 
of the law as it now stands which (in view of 
the prevailing ignorance on the subject) was 
much needed, together with some suggestions 
for its improvement. The value of the paper 
was much increased by some important re¬ 
marks made in the discussion by the Chair¬ 
man, Mr. Read, vsrho, from his experience as 
Head of the Mediaeval Antiquities Department 
of the British Museum, was able to supplement 
and illustrate much that Mr. Martin had 
said. The outcome of the paper and dis¬ 
cussion appears to have been that while the 
law, as it is now enforced, is less unsatis- 
fikctory than is generally thought, there is still 
room for improvement. Even, however, with¬ 
out Iresh legislation, much might be done if 
local and antiquarian societies would take the 


trouble to make known what the regulations 
regarding Treasure Trove really are. " If 
finders could only be made to realise the fact 
that they would get more than the mere 
bullion value of their findings by surrendering 
them to the proper authorities, it is likely that 
more relics would be secured for preservation 
in museums, and a smaller number would be 
relegated to the melting pot. 

In the paper read at the next meeting, of 
which the joint authors were Professor Hele- 
Shaw and Mr. Douglas Mackenzie, a matter 
of pressing and growing importance was dealt 
with in an able fashion—“ The Problem of 
Road Construction, with a View to Present 
and Future Requirements.” The recent rapid 
development of motor traffic has produced a 
need for roads of really quite a different 
character to those which were provided with 
the intention that they should be used for 
horse-drawn vehicles only. It has recently 
been shown by the researches of Professor 
Hele-Shaw and others that the action of 
mechanically driven vehicles, with their rubber 
tyres, has a specially disintegrating effect 
on the surface of the road, which requires 
to be met by special methods of road con¬ 
struction, while the great dust question has 
also to be dealt with. Local authorities, as 
appeared from the discussion, are quite awake 
to the importance of the problem, and are 
earnestly endeavouring to solve it. In the 
search for a solution they will certainly be 
aided by the information conveyed at the 
meeting. 

At the first meeting in March, Mr. Loudon 
Douglas gave the Society a useful paper on 
“ Modern Dairy Practice.” The provision of 
the large amount of milk required for con¬ 
sumption in great cities is a matter of 
increasing difficulty, while the necessity for 
its absolute purity, and the ease with which it 
serves as a conveyor of disease germs, provides 
ever-increasing difficulties for the milk pur¬ 
veyor. The treatment of milk, so as to ensure 
its safe transit from the place where it is 
produced, its preservation, and its delivery in 
a sound condition to the consumer, is a scien^ 
tific problem of considerable complexity, and 
such papers as those of Mr. Douglas are of 
great value by affording information to the 
public of the difficulties which have to be met, 
and the way in which they are being dealt with* 

An engineering question of great importance 
was dealt with by Mr. Ernest Matthews In Ws 
paper read on the i ith March, upon Re* 
inf«gced Concrete,'^ The improvements In 
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methods of building construction are rapidly 
outstripping the laws laid down by Parliament, 
and enforced by municipalities, as to the way 
in which buildings, alike in town and country, 
may be constructed. As the Chairman, Sir 
Alexander Binnie, remarked, the present old 
stereotyped English building laws do not lend 
themselves to the mode of construction by 
reinforced concrete, while, he went on to 
suggest, if such regulations as were now in 
existence in New York and other American 
cities could be introduced into this country, 
there would be a considerable advance in the 
use of this method of construction. Mr. 
Matthews’s paper contained a very great 
amount of information as to the way in which 
steel and concrete are now used, especially in 
America, for buildings of a very varied cha¬ 
racter, and showed the advantage, both finan- 
( ially and architecturally, resulting from the 
use of this important material. 

The history and character of Impressionist 
Painting was the subject of Mr. Wynford 
Dew’hurst’s paper, read on the i8th of March. 
Mr. Dewhurst and some of his critics in the 
discussion were not absolutely in accord as to 
the precise meaning of impressionism, but all 
were agreed that the account he gave of the 
recent tendency of modern .esthetics was 
extremely int«jresting and useful for students 
of Art. 

\ more pra<*lical application o( painting 
than that of the artist was the subject of Mr. 
Arthur Jennings’ paper on “ Recent Improve¬ 
ments in Decorators’ Materials.” Mr. Jennings 
discussed the question of the character and 
permanency of the materials generally used by 
house-painters, and suggested that the Society 
might start a series of practical tests of the 
various paints in use, by subjecting sample 
specimens to various atmospheric influences, 
and reporting on the results. 

At the Easter meeting of the Institution of 
Naval Architects in 1907, held in the Society’s 
rooms. Sir William White described Dr. 
Schlick’s most ingenious gyroscopic appa¬ 
ratus for preventing ships from rolling, the 
principle of which had been submitted to the 
Institution three years previously (in 1904) by 
the inventor himself. A paper on the same 
apparatus was read before the Society at the 
first meeting in April, by Mr. M. Wurl, who has 
been associated with Dr. Schlick in his experi¬ 
mental work. It seems to be quite certain that 
the system is efficient when applied to ships 
of a moderate tonnage, and it remains to be 
seen how far large passenger ships can use¬ 


fully employ such steadying apparatus. We 
are, however, promised that we shall soon 
have steamers, up to 500 tons displacement, 
fitted with the gyroscope apparatus, and in the 
almost certain event of such steamers being 
successful, there can be little doubt that the 
application of the invention to larger ships is 
merely a question of time. 

At the meeting on the 8th of April Sir 
William Preece, to whom the Society has 
been indebted in the past for so many valuable 
papers and courses of lectures, gave the result 
of his observations, during a recent visit to 
America, on Technical Education in that 
country. There is no doubt that the funds at 
the disposal of the organisers of education in 
America are far larger than are provided in this 
country, and consequently the provision of 
facilities for technical training are far more 
lavish. According to Sir William Preece’s 
view the older country is lagging far behind 
the younger one in its facilities for technical 
education, and he urged the importation of 
American ideas into Great Britain. 

At the next meeting on April 29th, Mr. 
Alfred Stead, the Consul-General for Rou- 
mania, gave an account of the recent develop¬ 
ment of that interesting but not very w’ell 
known country. Mr. Stead’s naturally favour¬ 
able views were endorsed by the Chairman, 
Sir Percy Sanderson, whose long experience of 
the country gave great weight to what he said, 
and by T-ord Fitzmaurice, who was also able to 
speak from a personal experience of Roiimania. 

The first account of the Phonograph w'as 
given to the Society on May 8th, 1878, just 
thirty years ago, by Sir William Preece, and 
it was an interesting coincidence that Sir 
William was in the chair on the 6th of May 
of the present year, when a paper on the 
latest forms of the Gramophone was read 
by Mr. Lovell Reddie. Mr. Reddie gave a 
clear and interesting account of the various 
mechanical improvements which have been 
made in the apparatus, the latest of w^hich is 
the Auxeto-Gramophone, resulting from the in¬ 
vestigations of the Hon. Charles Parsons. The 
other mechanical improvements w'ere mainly 
the work of Mr. Berliner. 

At the meeting on the 13th of May, Mr, 
Clayton Beadle gave the Society some very 
useful information as to the Underground 
Water Supplies of the Thames Basin, espe¬ 
cially in Kent. This water area is largely 
drawn upon not only for domestic purposes by 
the Metropolitan Water Board, but also to a 
large extent for industrial purposes. Abundant 
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as the supply is, there seems considerable doubt 
as to whether the amount now being pumped 
* out is not in excess of the safe limit to which 
it cau be drawn upon. Another interesting 
question was the amount of filtration from the 
Thames itself, and the possible contamination 
of underground water supplies in that manner. 

The last paper of the session was read on the 
20th of May, by Mr. Martin Duncan, the subject 
of it being the Kconomic importance of the 
Study of Entomology. Mr. Duncan has rendered 
very considerable service to biological study by 
the improvements he has made in the appli- 
tion of photography to such purposes, and, 
as the Chairman, Dr. Chalmers Mitchell, 
observed, in his hands photography was 
becoming not only an aid to the exposition 
of biological science, but a new weapon in the 
pursuit of biological knowledge.” Mr. Dun¬ 
can's paper dealt for the most part with the 
conveyance of disease by insects, and the 
methods which have been adopted for its 
mitigation. 

III.— Indian Section. 

The complaint unceasingly made that the 
public are not only ignorant but incurious 
about our rule in India is not entirely sup¬ 
ported by the experience of the Indian Section. 
Certainly no department of the Society seems 
to attract more general attention and no meet¬ 
ings are larger or more influential than those 
of the Indian Section. Moreover, a marked 
feature of these meetings is the increasing 
attendance of members, members’ friends, 
and specially - invited visitors who have no 
connection with India but nevertheless eagerly 
avail themselves of the opportunities the 
Society affords of hearing regularly from the 
best experts about that qountry or rather 
congeries of countries. Forty years have 
passed since the Indian Section was estab¬ 
lished, and amongst the authors of papers 
read during that time, and numbering some 
250, have been four Governors (Sir Bartle 
Frere, Sir Richard Temple, Sir Mountstuart 
Grant Duff, and Lord Lamington) and ten 
Lieutenant-Governors (Sir George Campbell, 
Sir Auckland Colvin, Sir James Lyall, Sir 
Charles Elliott, Sir Alfred LyaH« Sir Charles 
Stevens, Sir James Bourdillon, Sir Thirkell 
White, Sir Frederic Fryer, and Sir James 
La Touche), as well as other high function¬ 
aries and leadeis of the gfeat noQ-offfcial 
oomtpiifiily. In only five ees^ons since 1869 
have there been fewer than six Indian papers. 
In twe ^0ssions there were eight, and in ten 


the number was seven. This represents an 
output of which the Society has reason to be 
proud. 

Indian Agriculture, an industry which in the 
form of land rent supplies the Sircar with a 
third of its revenue, has been the subject of 
many of the most instructive of the Society's 
papers, but it has never been more ably dealt 
with than by Mr. Henry Staveley Lawrence, 
in the paper he read early in the past 
session. As Director of Agriculture in Bombay 
when the policy initiated by Lord Curzon came 
into operation, Mr. Lawrence was in a position 
to speak from personal knowledge of the 
** preliminary spade work,” especially in the 
Western Presidency. For the first time scien¬ 
tific teachers, recruited from Europe, were 
appointed to the Department of Agriculture; 
existing agricultural colleges were or are being 
modernised, and new colleges have been 
founded in other parts of the country. Al¬ 
though these and similar reforms have involved 
increased expenditure, amounting in Bombay 
to if35,ooo, and in all India to betw'een 

100,000 and 200,000, the extra outlay has 
been cheerfully met. Indeed, as Mr. Lawrence 
says, “ no projects, not even proposals for the 
remission of taxation,.have ever been greeted 
with greater unanimity of approval from the 
representatives of Indian public opinion.” If 
the irrigational expansion .shortly to be com¬ 
pleted in tracts of country larger than the 
whole cultivated area of Egypt is to be suc¬ 
cessful, it will be largely owing to the skill and 
rapidity with which cultivators ad.ipt them¬ 
selves to the new conditions. Herein the 
Department of Agriculture can play a con¬ 
siderable part. Merely as the " handmaid of 
irrigation ” it will, Mr. Lawrence predicts, 
justify its existence. In the discussion speeches 
were delivered by Sir James Monteath, Sir 
Thomas Holderness, Dr. J. Augustus Voelcker 
(who sixteen years ago contributed a paper to 
the Section on the inquiry conducted by him 
in India for the supreme Government), Lord 
Reay, Sir George Watt,^ and Professor 
Dunstan. 

Within the confines of the Indian Empire 
are upwards of 60a "Native States,” which 
possess territory aggregating nearly 700,000 
miles, or a third of the whole of the peninsula, 
and a population of 66,000,000. At a crowded 
meeting, presided over by Lord Curxon of 
Kedleston, Sir David W. K. Barr, in what 
the Chairman styled a " lucid and illumtnat* 
ihff paper,” demonstrated the gratifying pro¬ 
gress made by the more important of ttese 
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States during the past forty years—the term 
of his pateer as an official in the ** land of 
the Rajas/* In 1868, the group of picturesque 
and conservative States to be found in Central 
India and Rajputana were without any railway 
communication at all; at present the length 
of the lines in those districts approaches 3,000 
miles. In 1870, a distinguished predecessor 
of Sir David Barr wrote : The railway wall 
bring light in its train.*' His prophecy has 
been fulfilled. The railway, says Sir D. Barr, 
“ has practically changed not only the face of 
the country, but the character of the people 
and the attitude of the ruling chiefs.** Other 
influences for good have been the example set 
by the British rulers (this he places first), the 
improved standard of administration intro¬ 
duced by British officers temporarily adminis¬ 
tering certain of the States, and the education 
of the chiefs, either by private tuition or at the 
Rajkumar colleges, the Etons and Harrows 
of India Amongst other interesting points 
brought out by the author is the disposition 
evinced by native rulers to ** enter more largely 
into the federation of the Empire,” while still 
tenaciously adhering to their ancient feudal 
system. In an eloquent speech Lord 
Curzon expressed the hope that it would, 
for reasons to which he alluded, continue to be 
the policy of the Government of India “ to 
encourage the idea of giving to these young 
chiefs the best education possible in their own 
country rather than outside it.” He further 
pointed out that the native chief cannot be 
left to rust in his palace with nothing what¬ 
ever to do,” and th^it one of the foremost 
duties of the British Government is to find a 
scope for his energies, his ardour, and his 
patnotism. 

To the much-appreciated series of papers 
on the provinces and capitals of India, Sir 
James Digges La Touche contributed one 
on the United Provinces of Agra and Oudh, 
previously designated the North-Western Pro¬ 
vinces and Oudh, and known to the Moham¬ 
medans as Hindustan. Agriculture being the 
principal industry of the United Provinces 
and providing subsistence for 70 per cent, of 
the population, the bulk of Sir James La 
Touche’s admirable paper naturally related to 
land questions, the author explaining the 
evolution of the present successful system of 
assessment, and dealing with such cognate 
matters as improved methods of revenue col¬ 
lection, cp*>ope|:ative credit societies (an ex¬ 
periment which, it is thought, may have great 
possibilities), technical education, and famine 


relief. He attributed the fact that the United 
Provinces have hitherto escaped, the unrest 
which has agitated Bengal to the superiority^ 
of their revenue administration. “ In the 
United Provinces the district officer and his 
assistants arc compelled by their revenue 
duties to be in close touch with every 
class of the agricultural community. The 
Government appears not merely as a tax- 
collector, but as sharing with its subjects ia 
misfortune, and the district officer is a 
friend who has earned the trust and confidence 
of his district and of the natural leaders of 
the people.” 

Lord Lamington, in his interesting paper 
entitled Reminiscences of Indian Life,** 
touched upon various problems connected with, 
the government of Bombay, and graphically 
described tours made by him as Governor 
within the Presidency proper as well as in the 
outlying province of Sind and the more remote 
hinterland of Aden. In the discussion both 
Viscount Midleton and Sir William Lee- 
Warner referred to the importance of pre¬ 
serving the form of administration pecu¬ 
liar to Madras and Bombay, viz., govern¬ 
ment by a Board, consisting of a repre- 
entative of the Crown sent out from England, 
and two councillors belonging to the local 
service. ^ 

The excellent paper contributed by Mr. 
Richard Burn, LC.S., on the “ New Imperial 
Gazetteer of India,** and read, in the author’s 
absence, by Mr. William Foster, calls atten¬ 
tion to an undertaking that had not pre¬ 
viously received adequate recognition in 
this country. The gigantic work, of which 
the author of the paper is Indian editor 
and Mr. J. S. Cotton English editor, consists 
of no less than 26 volumes, or 12 more 
than the edition in which the memory of 
the late Sir W. W. Hunter is enshrined, 
and is, as the Chairman of the meeting. 
Sir Alfred Lyall, observed, “ a great Imperial 
monument.” 

Mr. Reginald Gilbert’s paper on the attrac¬ 
tive subject of Big Game was devoted partly 
to a vivid description of his observations and 
adventures as a well-knowm shikari and 
practical zoologist, and partly to a full dis¬ 
cussion of the further measures needed to 
prevent the extinction of the more important 
of the wild animals of India. He suggested 
inter alia that the time has come when the 
Government should cease to offer rewards for 
the destruction of tigers and panthers other 
than “ man-eaters.** 
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IV.— Colonial Section. 

The recent adoption of the title ** Imperial 

* Conference ** in place of ** Colonial Con¬ 
ference/^ and the establishment of a sepa¬ 
rate Dominions Department in Downing-street, 
made the very able paper in which Mr. A. 
Berriedale Keith traced step by step the 
development of Colonial autonomy of special 
interest. At the outset the author referred to 
the little noticed fact that the examples of 
regression to Crown Colony administration are, 
though of less consequence, quite as numerous 
as the instances of progress to the system 
known as Responsible Government. As long 
ago as 1840 British Guiana, Jamaica, Grenada, 
Tobago, St. Vincent, Antigua, Dominica, St. 

* Kitts, Nevis, Montserrat, Barbados, Bermuda, 
the Bahamas and the Virgin Islands had 
Representative Government. Among the 
many other points considered by Mr. Keith 
were the following:—Position of a Governor 
as a Colonial Officer and as an Imperial 
Officer; disagreement between the Colonies 
and the motherland ; external affairs, f.e., 
treaty-making—a matter which has attracted 
and is attracting much attention in Canada— 
native rights, &c. Sir Charles Dilke, M.P., 
who presided, commented seriatim on the 
more important issues involved, the Agents- 
General for Victoria and South Australia also 
taking part in the discussion. 

Complementary to Mr. Keith’s exhaustive 
disquisition w^as the carefully reasoned paper 
of Mr. Richard Jebb on ** The Imperial 
Problem of Asiatic Immigration,” present¬ 
ing, as it did, a clear, general view of 
the whole question. The author of Studies 
in Colonial Nationalism” argued that the 
nature of Imperial citizenship must be de¬ 
duced from the purpose for which The Empire 
is thought to exist. That purpose he sub¬ 
mitted is the promotion and protection of what 
he terms Nation States. Hence it follows, 
according to his contention, that no citizen of 
the Empire has, or ought to have the right to 
settle in any State of the Empire, ” where his 
presence would be injurious to the national 
civilisation.” Consequently the claim of 
Asiatics to pqual treatment can only be ad¬ 
mitted when their numbers are so small that 
their influence is negligible. He would offer 
to India as compensation for the exclusion of 
her people from the ” Nation States,” a fiscal 
system similar to that of the self-governing 
Colonies. The Right Hon. Alfred Lyttelton, 
H.F., presided, and opened the discussion, the 
Other spl^akers being Mr. Arthur H. Reid (South 


Africa), Lord Ampthill, who earnestly urged 
the Home Government to convene an Imperial 
Conference for the consideration of this serious 
question, Sir West Ridgeway and Mr. T. D. 
Rees, M.P. Mr. Jebb’s specially prepared an 
elaborate summary of the laws and treaties 
relating to Asiatic immigration, printed as an 
appendix to the paper, is likely to prove of 
permanent value. 

The Society invited Sir Hanbury Brown, late 
Inspector-General of Irrigation in Egypt, to 
read a paper on the work performed in that 
country under the .Tgis of England. He was 
obliged to decline the invitation, partly on the 
ground that the subject was too large for a 
single paper.” He, however, consented to 
contribute a paper on “ Irrigation under 
British Direction,” which was read at a 
crowded meeting presided over by the Earl of 
Cromer. Confining his very valuable paper to 
the Delta, Sir Hanbury passed in review' the 
various undertakings by which such enormous 
benefits have been conferred upon the culti¬ 
vators of the soil since Sir Colin Scott-Moncrieff 
on his way home from India in ** was way¬ 
laid by Lord Dufferin in the Suez Canal and 
captured for Egypt,” Sir Colin Scott-Moncrieff, 
Sir Hanbury Brown and their associates have 
been described by Lord Milner as the "saviours 
of Egyptian irrigation.” Lord Cromer spoke 
of them as the " saviours of Egypt.” They 
had, he pointed out in an impressive speech, 
accomplished a task which in one sense is 
even more remarkable than that of curbing 
and controlling the refractory wat<*rs of the 
Nile. They have justified Western ideas to 
Eastern minds. Sir Colin Scott-Moncrieff was 
present and took part in the exceptionally in¬ 
teresting proceedings. 

The subject of the remaining paper was 
" The Mineral Resources of Western Aus¬ 
tralia,” the author being the Hon. C. H. 
Rason, Agent-General for that enterprising, 
progressive, and prosperous colony. The story 
of the discovery of gold in Western Australia 
and the development of the mining industry 
there, sounds, as was remarked, like a fairy 
tale. Until 23 years ago the precious metal 
was not found in any appreciable quantity; up 
to the end of last year the yield has been 750 
tons, valued at nearly /80,000,000 sterling, 
sufficient, Mr. Rason observed, to build and 
equip a fleet of fifty Dreadnoughts, The re% 
duction of the ou^ut of 1907, amounting to 
27,000 ounces, was explained to*be due, among 
Mother oauses^ to cheaper metiiods of handling 
making it possible to work formerly unprofit- 
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able ore. Mr. R^on called attention to an 
** enormous area of mineral lands ” far beyond 
the power of tbe present small population to 
develop thoroughly in the absence of the 
necessary capital. When the desired mining 
revival takes place and the new fields referred 
to are prospected, the results, he believed, 
*‘will cause the advancement made hitherto 
to appear insignihcant.’* The Governor of 
Western Australia (Admiral Sir Frederick Bed¬ 
ford) who happened to be visiting England at 
the time, accepted the Society’s invitation to 
preside. His Excellency seemed to share Mr. 
Rason’s optimism, and observed that the 
paper could not fail to be of great value in 
making the capabilities of Western Australia 
better known. 

V.— Applied Art Sectiox. 

At the first meeting of the Section, on 
J)ec^‘mber 17th, Mr, Lewis Day read a paper 
on " How to make the most of a Museum,” the 
result of practical experience of a large number 
of Museums of Decorative and Industrial Art 
abroad and at home, in which he gave his views 
as to the best arrangements necessary to obtain 
good results from them. He urged that the 
instruction of the craftsman and his require¬ 
ments should be kept in mind as well as those 
of the mere sight-seer. The Victoria and 
Albert Museum was the parent of the “ Ge- 
werbe Museum,” and the world’s great in¬ 
debtedness to it was universally acknowledged. 
Mr. Day pointed out that, in spite of many 
differences of opinion, a museum must be 
accepted a.s a storehouse, and the galleries 
therefore were sufficiently decorated by the 
things exhibited, as other decoration is apt 
to distract the attention of the visitor. Sir 
Aston Webb (the Chairman) and other ex¬ 
perts fully discussed the many important points 
raised by the reader of the paper. 

Mrs. Hadaway read, at the second meeting, 
an interesting paper on “ Developments in the 
Artof Jewellery,” in which she pointed out how 
grievously the commercial spirit had obscured 
the artistic qualities in modern jewellery, and 
how necessary were the efforts of certain 
artists to return to the simple methods of the 
old jewellers, who raised their occupation to 
the distinct position of one of the fine arts. 
Mrs. Hadaway specially alluded to the large 
field to be found in the use of other materiils 
than the precious metals that can be worked 
with great artistic effect. Some good speci¬ 
mens of modern jewellery were exhibited at 
the meeting. 


At the third meeting, Mr. George Eve read 
a well - illustrated paper on ** Banners in 
Pageantry,” which contained an account of 
the objects aimed at by the old artists in 
designing banners, their main object being to 
produce a picture which would be understood 
by all who saw it, and for this purpose they 
designed with clearness and vigour, and paid 
strict attention to correct heraldry. In modern 
banners these qualities were usually overlooked, 
and the painting, which had superseded em¬ 
broidery, was generally gaudy, and ineffective, 
If banners were in the future to have the 
decorative effect they formerly possessed, it 
would be necessary to return to the principles 
of the old designers, and to follow their spirit 
of historical accuracy. 

Mr. Cyril Davenport dealt chietly with the 
enamel portraits of the sixteenth and seven¬ 
teenth centuries in his paper on “ Enamel 
Portraits,” and showed in the lantern speci¬ 
mens of the work of Leonard Limousin, who 
copied in enamel the contemporary engrav¬ 
ings of Albert Durer and others. He was 
followed by Jean Petitot, whose work is 
especially esteemed both in France and Eng¬ 
land. The fine coloured slides shown by Mr. 
Davenport exhibited portraits of Louis XIV., 
Queen Christine of Sweden, Mdme. de La 
Valliere, Ninon de I’Enclos, Mdme. de Main- 
tenon, and many other courtiers. A remark¬ 
able collection of modern enamels by Sir 
Hubert von Herkomer, Mr. Alexander Fisher 
(the Chairman), and others, was exhibited. In 
the discussion, Mr. Day raised the question 
as to whether enamel, which was more espe¬ 
cially within the domain of the jew’eller, was 
suitable for portraiture. The Chairman’s 
answer was that in all such things success 
justified the treatment and made its own laws. 

Miss Isemonger gave in her paper on 
** Lace as a Modern Industry,” on April 
28th, a useful account of the various attempts 
which have been made of late years in 
different parts of the counti*)’ to revive English 
lace-making, an art which had almost died 
out. A full discussion followed, led by the 
Chairman (Mr. Alan Cole), in which certain 
difficulties in the way of the success of the 
revival, such as the want of fresh artistic 
designs and the small price received by the 
workers, w'hich did not offer a proper re¬ 
muneration for the skill shown by them. An 
opinion was expressed that it would be desir¬ 
able if a guild were established to promote 
the interests of the lace-making industry in 
England. 
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VI.— Cantor Lectures. 

Arrang-ements had been made for four 
loourses of Cantor Lectures this year, but the 
fourth course, by Mr. William Burton, on 
"The Nature and Structure of the Porce¬ 
lains,” had to be omitted, Mr. Burton, finding 
himself unable, in consequence of pressure of 
public work which he had undertaken, to fulfil 
his engagement. The other three courses 
were by Mr. Conrad Beck on " The Theory of 
the Microscope,” Mr. H. H. Cunynghame on 
"Clock Making,” and Professor Vivian Lewes 
on " Fuel and its Future.” 

Mr. Beck's course consisted of four lectures, 
which were delivered before Christmas. The 
Society has had several valuable courses df 
lectures on the Microscope, notably those by 
the late Mr. John Mayall in 1886 and in 1888. 
But the special value of Mr. Beck’s course 
was that it dealt with the most recent develop¬ 
ments in the construction of the modern micro¬ 
scope. 

Mr. Cunynghame*s course consisted of six 
lectures and was delivered immediately after 
Christmas. It was both historical and prac¬ 
tical, and dealt from first to last with the 
pendulum, and all the various devices for its 
control, correction, compensation, and asso¬ 
ciation with the driving mechanism of the 
clock. 

Professor Lewes’s course was the third. It 
dealt with the various fuels, solid, liquid, and 
gaseous ; the fuel supplies of the world ; and 
the methods of utilising fuels, especially coal, 
to the greatest advantage, the question of high 
versus low temperature carbonisation in the 
manufacture of illuminating gas being an im¬ 
portant part of the last-named problem. 

VII.— Juvenile Lectures. 

As usual, two Juvenile Lectures were pro¬ 
vided during the Christmas holidays. The 
lecturer was Mr. F. Martin Duncan, and his 
subject "The Scientific Applications of the 
Cinematograph.” Mr. Duncan, in the course 
of his efforts to apply photographic methods 
to biological research, attempted to utilise the 
cinematograph for such purposes, and has 
been very succe.ssful in overcoming the very 
great difficulties attendant on the use of the 
apparatus for microscopic purposes. The 
principal feature of the lectures was naturally 
/the illustrations—all the work of the lecturer. 
0nOmatographic pictures werds^shown^ramging 
oiffter prajctically all departmentf of animal life, 
from large mammalia down to insects, and 
oimn ht^na. Records were also exhibited 


Showing the circulation of the blood, the rota* 
tion of protoplasm in the vegetable cell, and 
other microscopical wonders. In addition to 
this, some cinematographic illustrations were 
given of quarrying granite, blasting rock, and 
other industrial operations. 

VIIL— Howard Lectures. 

Under the Will of Thomas Howard (1868) the 
Society holds a sum of £1^0 for the purpose 
of providing prizes or medals for treatises on 
steam and other sources of motive power, or of 
rew^arding inventors. 

In 1884, the Council came to the conclusion 
that the best way of carrying into effect the 
wishes of the testator would be to arrange for 
the delivery under this trust of series of lectures 
on some subject dealing with motive power, 
which might, after their delivery, form a text¬ 
book on the subject. They have therefore, 
from time to time, as the accumulated funds 
permitted, arranged for courses of Howard 
Lectures, dealing with subjects which seemed 
to be comprised within the terms of the 
bequest. Five such courses had already 
been delivered :—" The Conversion of Heat 
into Useful Work,” by William Anderson, 
M.lnst.C.E. (1884); " The Development and 
Transmission of Power from Central Stations,” 
by Prof. W. Cawthorne Unwin, F.R S. (1893) 
"The Mechanical Production of Cold,” by 
Prof. J. A. Ewing, F.R.S. {1897) J Polyphase 
Electric Working,’' by Alfred C. Eborall, 
M.I.E.E. (1901) ; " High Speed Electric 
Machinery, with special reference to Steam- 
turbine Machines,*' by Professor Silvan us 
P. Thompson, D.Sc., F.R.S. (1900). This 
Sesssion the Council arranged for a course 
of three lectures by Dr. H. S. Hele - Shaw, 
LL.D„ F.R.S., on "The Navigation of the 
Air,” and these were delivered on three suc¬ 
cessive Thursday evenings in March. The 
first lecture dealt with the nature of the 
problem to be solved, while the last two 
discussed the means by which it was pro¬ 
posed to solve iti first dirigible balloons, and 
secondly aeroplanea^ contrivances in which 
the force of gravity is opposed dynamically. 
The course formed a short but hrilltaot expo¬ 
sition of a subject now attracting much in¬ 
terest, and was greatly appreciated by those 
who attended. 

IX—Shaw Lkct^abs* 

It WM mentiooed io the last Kepaitt. of t|ie 
Couacil that the Council had detenniitod^to 
devote the sOTfdiis fande, ndiich had aoCttBitt- 
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lated under the Benjamin Shaw Trust, to the 
provision of a course of lectures on Industrial 
Hygiene. As the subject is one of very wide 
range, such as would hardly come within the 
scope of any one individual, application was 
made to a number of gentlemen w»ho had 
given special attention to various divisions 
of the subject, asking them to give single 
lectures on matters with which they were 
familiar. 

The Council wwe fortunate in securing 
promises of help from Dr. Scott Haldane, 
Dr, Oliver, Mr. William Burton, Mr. W. 
Garforth, and Miss Adler. Mr. Garforth’s 
lecture on The Dangers of Coal Dust and 
their Prevention,'* for which a date after 
Easter had originally been allotted, was 
e\entually postponed until the autumn, the 
reason being that Mr, Garforth expected by 
that time to have available, as the result of 
certain experiments which are now being 
carried out, a much fuller amount of informa¬ 
tion on certain points than is now accessible. 
Mr. Garforth’s position as President of the 
Colliery Proprietors* Association of Great 
Britain, and the long study he has gi\en 
to the subject, are certain to make his 
lecture one of considerable importance. 
The other five lectures were duly given, as 
proposed. 

Dr. Haldane gave two — one on ** The 
Hygiene of Work in Compressed Air (Diving, 
Caisson Work, Sub-aqueous Tunnelling,«S:c.),’* 
and one on “ The Removal of Dust and Fumes 
in Factories.’* Both of these contained the 
result of much original work, and are well 
worth the attention of those interested in either 
branch of the subject. Dr. Oliver's lecture 
was on “ Industrial Poisons—Lead and Phos¬ 
phorus, w 4 th special reference to Lucifer Match 
Making." Of all the dangerous trades, those 
involving the use of lead and phosphorus are 
the most dangerous, and the information con¬ 
tained in Dr. Oliver’s lecture should be care¬ 
fully studied by the public generally, as well 
as by those industrially connected with the 
subject. Mr. Burton’s lecture on ‘‘The Hygiene 
of the Pottery Trade** was a masterly expo¬ 
sition of the topic. To a certain extent it 
might have overlapped Dr. Oliver’s field, but 
the latter gentleman had specially excluded 
the use of lead glaxe, and had left it for Mr. 
Burton, who, as is well known, has long made 
a special study of the subject. Miss Nettie 
Adler^a lecture on “ Child Workers and Wage 
Earners ** was one of very general public in- 
tere«b» and attracted a good deal of attention. 


X.— Aldred Lecture. 

It is recorded in another paragraph of this 
Report that the firk Aldred Lecture was 
delivered last autumn by Sir William Ramsay. 

The establishment of a series of lectures 
bearing this title was the outcome of a bequest 
by Dr. George William Aldred, who, in 1868, 
left a sum of j^ioo to the Society of Arts, 
in order that the interest might provide 
annually a prize for an essay on some 
scientific or literary subject. The actual 
amount of the bequest (;^9o) was invested 
in Reduced Three per Cents—i6s. 6d. 
The interest on this was obviously insufficient 
to provide an annual prize of £s, and the 
Council consequently determined, in 1883, to 
allow the money to accumulate until there was 
sufficient to provide an annual sum of £$, 
The Council now hope that they may be able 
to continue the series of Aldred lectures either 
annually or biennially, as the funds may 
permit. 

The testator died in 1868. He was elected 
a member of the Society in 1862. He served 
with Her Majesty’s army in India, was an M.D. 
of Paris, 1841, became a member of the Royal 
College of Surgeons in 1843, and was made a 
F'cllow' in 1859. At the time of his death he 
was resident in London. He bequeathed 
nearly all his property amongst public charities, 
mostly medical. 

XL— ALiiERr Medal. 

The Albert Medal of the Society for the 
present year has been awarded, with the 
approval of His Royal Highness the Presi¬ 
dent, to Sir James Dewar, M.A., D.Sc., 
LL.D., F.R.S., ** For his investigations into 
the liquefaction of gases and the properties of 
matter at low’ temperatures, investigations 
which have resulted in the production of the 
lowest temperatures yet reached, the use of 
vacuum vessels for thermal isolation, and the 
application of cooled charcoal to the separa¬ 
tion of gaseous mixtures and to the production 
of high vacua." 

In making this award the Council have had 
in view, not so much the w’onderful scientific 
advances which have resulted from the investi¬ 
gations carried on by Sir James Dewar in this 
country and by his colleagues in other coun¬ 
tries, as the industrial applications, actual 
and potential, rendered possible by the pro¬ 
vision of temperatures hitherto unattainable. 
There are now in existence in Germany and 
elsewhere industrial plants capable of pro¬ 
ducing liquid air in very large quantities, and 
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the fact that as the liquid air gradually rises 
in temperature its two principal constituents— 
' oxygen and nitrogen—are given oif at different 
temperatures, enables them to be separated 
and employed for different purposes, the 
oxygen for the many uses to which it is now 
applied, and the nitrogen, at all events, for the 
manufacture of what promises to be an ex¬ 
tremely important fertilising agent—calcium 
cyanamide. 

Nor can it be doubted that the possibility of 
providing on any required scale a medium, 
which will readily give temperatures 200® C. 
below the temperature of melting ice, must be 
capable of important practical applications. 
It may be admitted that such temperatures are 
far lower than any which are at present re¬ 
quired for industrial purposes, and that the 
temperatures, which are practically useful, can 
at present be obtained by simpler and cheaper 
methods ; but it would be no unreasonable pro¬ 
phecy to say that this is not likely to remain 
true for very long, and that before many years 
have elapsed the frigorific capacities of liquid 
air will be utilised by the manufacturer, as 
they are now being utilised by the scientific 
investigator. For even now such applications 
are not lacking. The employment of liquid 
air, as a source of motive power, to drive com¬ 
pressed air engines, may be regarded as pro¬ 
blematical, but it has been used, at all events 
experimentally, for supplying oxygen in situa¬ 
tions cut off from ordinary air supplies, as an 
explosive, and for some other purposes, besides 
the important one above-mentioned, the obtain- 
ment of oxygen and nitrogen from atmospheric 
air. 

The various applications of low tempera¬ 
tures to scientific research, chemical, physical, 
electrical, magnetic, and biological, need not 
here be referred to, though it can hardly be 
doubted that in due time they will produce 
their practical and industrial results. It 
may be noted that no laboratory can now 
be regarded as completely equipped which 
does not include amongst its apparatus a 
plant for the production of liquid air. 

An interesting application of Sir James 
Dewar’s researches is the development of th^ 
vacuum-jacketted flasks devised by him for 
preserving liquefied gas, into receptacles for 
retaining either hot or cold liquids for a long 
time, without a considerable alteration in their 
temperature. As Sir Jairies Dewar did not 
take out any patent for his invention, what 
appears to be developing into a considerable 
ittdkstfy bas brought no profit to the inventor, 


or even to the country, as the manufacture of 
these appliances is now being carried on by 
foreigners, but not in England. But it is an 
important application of scientific invention, 
and one certainly capable of very con¬ 
siderable development. 

XII.— Medals. 

The Council have awarded the Society’s 
Silver Medal to the following readers of 
Papers during the Session 1907-8 •— 

At the Ordinary Meetings:— 

To Sir Edward W. Brabrook, C.B., for his 
paper on “ Old Age Pensions.” 

To MoNsiErR Lucikn Hubert, D^put^ des 
Ardennes, for his paper on ** The R61e of France in 
West Africa.” 

To Mr. C. E. Kenneth Mbes, B.Sc., F.C.S., 
for bis paper on “ Scieen-Plate Colour Photography.” 

To Mr. Robert Buchanan, for his paper on 
“ The Application of Science to Foundry Work.” 

To Mr. William Martin, M. A., LL.D., for his 
paper on ** The Law of Treasure Trove.” 

To Prof. H. S. Helk-Shaw, LL.D., F.R.S., 
and Mr. Douglas Mackenzie, for their paper on 
** The Problem of Road Construction with a view to 
Present and Future Requirements.” 

To Mr. Ernest R. Maithkws, F.R.S.E., 
Assoc.M.InstC.K., for his paper on ‘'The Use ol 
Reinforced Concrete in Engineering and Architec¬ 
tural Construction in America. ’ 

To Mr. Lovell N. Rriidik, for his paper on 
‘<Thc Gramophone and the Mech.inical Recording 
and Reproduction of Musical Sounds.” 

In the Indian Section :— 

To Mr. Henrv Stavkley Lawrence, I.C.S., 
for his paper on “ Indian Agriculture.” 

To Sir David W. K, Barr, KC.S.I., for his 
paper on ” Progress in the Native States of India 
during the past Forty Years.” 

To Sir James JtwN Diggk.s La Touche, 
K.C.S.I., for his paper on ** The United Provinces 
of Agra and Oudb.” 

In the Colonial Section :— 

To Mr. A. Bbrribdale Keith, M.A., B.C.L., 
for bis paper on **The Development of Cokmial 
Self-Goveiument in the iQth Century.” 

To Sir Hanburt Brown, K.C.M.G., for his 
paper on ** Irrigation in Egypt under British 
Direction.” 

To the Hon. C. H. Rason, for his paper on The 
Mineral Kesottrees of Western Australia.”’ 

To Mr, Richard Jbbb, for his paper on “The 
Imperial Problem of Aaiaac Immigration.” 

In the A{>pUed Art Section 
To Mr. Lewis Foreman' Day» F.S.A., for his 
paper on “ How to Make the Most of a Museit»i4’’ 
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To Mrs. Hadaway, for her paper on ** Uarelop- 
ments in the Art of Jewellery.” 

To Mias ISKUONOK&y for her paper on ** Lace as a 
Modern Industry.” 

Of recent years it has been the practice 
that no medal should be awarded to readers 
of papers who had previously received medals 
from the Society. Acting on this rule the 
Council were precluded from considering the 
following papers :—In the Ordinary Meetings 
the papers by the Hon. Sir John A. Cock- 
burn, K C.M.G., on ‘‘The Franco - British 
Exhibition, 1908,” by Mr. Clayton Beadle 
on “ The Underground Water Supplies of the 
Thames Basin,” and by Mr. John William 
Gordon on the “ Reform of the Patent Law;” 
in the Applied Art Section the paper by 
Mr. Cyril Davenport, F.S.A., on ” Enamel 
Portraits.” 

I'he Council, however, desire to express 
their high appreciation of those papers by 
thanking their authors for them. 

The Council have always felt themselves 
precluded from awarding medals to members 
of their own body, and they, therefore, could 
not offer one to .Sir William Preece, K.C.B., 
F.R.S., for his paper on “Technical Educa¬ 
tion in America.” But they had much pleasure 
in recording their sense of the value of the 
paper by passing a special vote of thanks to 
its author. 

XIIl.— .SiiAvv Pri/e for Industrial 
Hygiene. 

In February last, the Council, acting on 
the report of a committee of judges, awarded 
the Gold Medal offered by the Society, 
under the Shaw Trus-t for Industrial Hygiene, 
to Professor William Galloway, “In re¬ 
cognition of his valuable researches into 
the action of coal dust in colliery ex¬ 
plosions, the outcome of w'hich researches has 
been the provision of means by which the risk 
of such accidents is materially diminished, 
and a consequent great saving of human life 
effected.” 

The Committee having also directed the 
attention of the Council to the device for 
“ racing ” or trueing up grindstones described 
in the journal of the Society (30th August, 
1907), by Messrs. S. R. Bennett and C. F. R. 
Johnston, the Council decided that this inven¬ 
tion, which has for its object the prevention 
of dust in the process, is worthy of favourable 
commendation. 

Mr. Benjamin Shaw, who died in 1877, 


presented the Society, in 1876, with a sum of 
£133, which was to be expended in prizes 
for inventions for preventing inj uries incidental 
to industrial occupations. 

XIV.— Owen Jone.s Prizes. 

After the death, in 1874, of Owen Jones, 
a committee was formed to collect subscrip¬ 
tions for the purpose of founding a memorial, 
and the balance (a sum of j^40o) was pre¬ 
sented to the Council of the Society of Arts 
upon condition of their expending the interest 
thereof in prizes to “ Students of the Schools 
of Art who, in actual competition, produce the 
best designs for Household Furniture, Carpets, 
Wall - papers and Hangings, Damask, 
Chintzes, «fec., regulated by the principles 
laid down by Owen Jones.” The prizes have 
now been awarded annually since the year 
1878 on the results of the annual competition 
of the Board of Education. 

Six prizes were awarded this session, each 
prize consisting, in accordance with the regu¬ 
lations laid down for the administration of 
the Trust, of a bound copy of Owen Jones’s 
“ Principles of Design,” and a Bronze Medal. 

The list of the successful candidates has 
already appeared in the Joitrfial^ 

XV.—MrLKE vi)\ Prize. 

After the death of Mulready, in 1863. a fund 
was formed to establish a memorial to him. 
Sir Henry Cole was treasurer of this fund. 
The greater part of it was expended in erect¬ 
ing a monument over Mulready’s grave in 
Kensal-green Cemetery. 1 his monument is 
in the charge of the Society, and from time 
to time small sums have been expended on 
its cleaning and restoration. The balance, 
j^iOQ, was presented to the .Society of Arts with 
the view of a Mulready Medal being presented 
occasionally to the student who should exhibit 
the best drawing from the nude at the annual 
examinations of the Education Department. 

The Medal has been awarded on several 
occasions, the last occasion being in 1903* 
April, 1907, it was announced in Journal^ 
that a gold medal, or a prize of £20, would 
be offered for competition among students of 
Schools of Art in the United Kingdom, at the 
annual competition of the present year. 

As soon as the report of the Examiners is 

♦ See Joumaly vol. Iv., p. 1021, ao Sept., 1907. 

+ Sec JournaJ, vol. Iv., p. 575 , April lath, 1907. 
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received by the Council, the result of the com- 
petUion will be announced in the Journal. 

XVI.— Stock Prize. 

In 1871 John Stock left £100 Consols to the 
Society, with the condition that the interest 
should be applied for the promotion of draw¬ 
ing, sculpture, and architecture. From time 
to time, as the accumulated funds permitted, 
prizes have been awarded under the Trust. In 
1893 and again in 1897 prizes were offered to 
students in Schools of Art for architectural 
designs. A Gold Medal, or a prize of 
£20, was again offered for competition among 
the students of the Schools of Art at the annual 
competition of the present year for a design 
for an architectural decoration*. 

The results of the competition, as soon as 
decided, will be published in the Journal. 

XVII.— North London Exhibition 
Trust. 

In 1865 fhe Committee of the North 
London Working Classes and Industrial 
Exhibition (1864) presented to the Society 
a sum of ;^I57, the balance of the 
surplus from that Exhibition, with a view 
to the award annually of prizes for the 
best specimens of skilled workmanship ex¬ 
hibited at the Art Workmanship Com¬ 
petitions of the Society. The Art Work¬ 
manship Competitions were discontinued after 
1870, but since that date various prizes have 
been awarded under this Trust. In 1903 it 
was found that the funds had accumulated, 
and accordingly it was determined to make a 
special offer of prizes of the value of Fourteen 
Guineas to the students of the Artistic 
Crafts Department of the Northampton Insti¬ 
tute, Clerkenwell. These prizes have been 
continued annually to the present time. The 
results of the award for last year were 
announced in the Journal last December.f 
As the accumulation is now nearly ex¬ 
hausted, the Governing Body of the Insti¬ 
tute were offered the choice between annual 
prizes of smaller value, and occasional 
prizes of the amount above mentioned. They 
selected the former, and therefore a sum of ^^5 
will be annually devoted to the purpose until 
further notide. Prizes of that,value, have, 
accordingly been offered for the current year. 

. . ■ . . i _ _ 

• roL Iv., p. 575, April isrth, T907, 

^ aa, 1907, vol Jv., p^ 63. 


XVIIL— Fothergill Prize. 

It was announced in the last report of the 
Council (June, 1907) that they had resolved to 
offer under the Fothergill Trust, a Gold 
Medal, or a prize of ^^20, for the best 
portable apparatus or appliance for enabling 
men to undertake rescue work in mines or other 
places where the air is noxious, the object 
being to encourage the production of a rescue 
apparatus which would enable a succouring 
party to reach men cut off—in case of mining 
accidents—by irrespirable gases, or suffocated 
by them. Many such appliances exist, but it 
does not appear to have been decided which of 
them are the best, or even which are of 
practical use. 

In response to the announcement in the 
Journal* a number of appliances were sub¬ 
mitted by the specified date, March 31st last; 
and the Council have appointed a Committee 
to deal with them. Inasmuch however, as it 
is intended that all the apparatus sent in shall 
be submitted to practical trials it is certain 
that some time must elapse before any decision 
as to their merits can be arrived at. 

XIX.— SwiNEY Prize. 

The next award of the Swiney prize will be 
in January, 1909, the sixty-fifth anniversary of 
the testator’s death. Dr. Swine)^ died in 1844, 
and in his will he left the sum of j^5,ooo 
Consols to the Society of Arts, for the purpose 
of presenting a prize, every fifth anniversary of 
the testator’s death, to the author of the best 
published work on Jurisprudence. The prize 
is a cup, value and money to the same 

amount; the award is made jointly by the 
Royal Society of Arts and the College of 
Physicians. This cup is made after a design 
specially prepared in 1849 for the first award, 
by D. Maclise, R.A. 

In accordance with the arrangement with 
the College of Physicians, the award next year 
will be for Medical Jurisprudence. 

Any person desiring to submit a work in com¬ 
petition, or to recommend any work for the con¬ 
sideration of the judges, should do so by 
letter addressed to the Secretary of the 
Society.! 

XX.—Prizes for DHAWim. 

Since 1889, the Council have annually placed 
at the disposal of the Royal Drawing Socie^, 
for competition among the candldiUee pt to 

• p. 80a, vol. lv„ ti, 1967: 

4 A Hit of liHo recipiesta will ba foimd In tbo 
Msrebxj, i96S,vo1. 41 J, ^ 



X 908 . 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


785 


annual examination, 12 Bronze Medals, and 
these medals were awarded for drawings sent 
in by students to the exhibition held by the 
Drawing Society in April last. 

XXL— Examinations. 

At one time it was the practice to include 
in fhe Annual Report a full report of the results 
of the Examinations. The number of candi* 
nates entering for the Society’s examinations 
is now so large, and the additional work in¬ 
volved by the addition of the Advanced Stage 
so considerable, that this is not now possible. 
A separate supplementary report on the ex¬ 
amination of 1907 was published in the 
fotirnal oi November 15th last after the results 
of the three stages had all been issued, and it 
is proposed to follow the same plan for this 
year. The Results of Stage III., Advanced, 
were published on June 18th. It is hoped to 
publish the results of Stage II., Intermediate, 
during July; and of Stage I., Elementary, 
early in August. 

The total number of papers worked w^as 
25,804, the number last year being 24,569. 
These were divided among the various Stages 
as follow's: — Stage I., 9,810; Stage II., 
11,199; Stage III., 4,795. The corresponding 
figuies for 1907 were—Stage I., 8,952 ; Stage 
11 ., 10,802 ; Stage III., 4,815. It will be seen 
therefore that there was a slight increase in 
Stages I. and II., and a decrease in Stage III. 

It may be interesting to note that from 1883, 
when the present system of Examinations was 
introduced, down to and including 1907. 
212,800 papers have been worked in the 
Society’s Examinations. On these 149,748 
certificates were granted, and there were 
63,052 failures. 

The Council have to record, with much 
regret, the sudden death of Mr. Naftcl, who 
has acted as Examiner in French since 1905, 
and conducte^d all the colloquial examinations 
in French since their establishment in 1902. 

XXTI,—Viva Vock Examin.\tions in 
Modern Languages, 

Up to the present date 16 examinations have 
been held this year in London, Guernsey, 
Hitchin, and Manchester. Arrangements have 
also been made for holding examinations at 
several other centres. 

At these examinations 343 candidates pre¬ 
sented themselves, of whom 271 passed (90 
with distinction) and 7a failed. The languages 
tnken up were French, German, Italian, and 
Spanish. 


The results of previous years are as follows;— 


Year. Pass.^. Failed. 

1902 . 280 ,. 202 . . 78 

1903 . 456 .. 324 - 132 

1904 . 540 .. 375 •* 165 

1905 . O81 .. 502 .. 179 

1906 . 644 .. 469 .. 175 

1907 . h29 .. 476 .. 153 


These examinations are held at any of the 
Society’s centres where the necessary arrange¬ 
ments can be made. They are held at any 
date convenient to the local committee. The 
examination includes dictation, reading, and 
conversation, and the examination is so 
arranged as to test efficiency in a colloquial 
knowledge of the language, without laying too 
much stress on minute grammatical accuracy. 
Candidates who are reported upon as highly 
qualified by the examiners, receive a certificate 
of having passed with distinction. 

The examiners are Mr. S. Harlet (since 
Mr. Naftel’s death) for French, Professor 
H. G. Atkins for German, Professor Ramirez 
for Spanish, and Mr. Luigi Ricci for Italian. 

The numbers this year, when all the examina¬ 
tions are finished, are not likely to show any 
considerable increase on 1907. 

XXin.—PRvcircAL Examinations in 
Mu.sic, 1907. 

The practical examinations in Music were 
not concluded last year until the loth July, too 
late for the results to be included in the 
Report of the Council. They lasted for j 2 days. 

The examination was conducted by Dr, 
Ernest Walker, M.A., and Mr. Burnham 
Horner. 

The system of examination was the same as 
that for recent years. For instrumental music 
certain standards are given, and candidates 
are asked to select for themselves which of 
these standards they choose to be examined 
in. The standards range from easy to very 
difficult music. For each standard a list of 
music is given for study, and from this list 
candidates select the pieces they will sing or 
play. Candidates aie expected to play or 
sing the pieces which they have prepared, to 
play or sing a piece, or portion of a piece, at 
sight, and to play certain scales. 

In all, 466 candidates entered, and of these 
457 were examined, a decrease of 10 as com¬ 
pared with the previous year. There were 371 
passes and 86 failures. 

The following were the subjects taken up :— 
Piano, singing, violin, violoncello, viola, and 
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bassoon. 371 entered for the piano, 292 of 
whom passed; 67 entered for the violin, of 
whom 61 passed; 5 entered for the violoncello, 
of whom 4 passed; 12 entered for singing, 
all of whom passed ; one entered and passed 
for the viola, and one for the bassoon. One 
medal was awarded. 


XXIV.— Practical Examinations in 
Music, 1908. 

The Practical Examinations for the present 
year have not yet been concluded. They 
commenced on Tuesday, June 23rd. They 
will be finished on July 4th, after which a 
summary of the results will be given in the 
Journal, The work of the examination is 
being carried out by the same examiners as in 
the last seven years. 439 candidates have 
entered for the present examinations, a 
decrease on last year of 26. 

These examinations were proposed in 1876 
by Dr. Hullah, and were first established in 
1879. Dr. Hullah acted as Examiner from 
1879 till his death in 1884. He was succeeded 
by Mr. W. A. Barrett, who had for some time 
previously acted as his assistant in these e.x- 
aminations as well as in his official work. Mr. 
Barrett carried the work on till 1891, when he 
died. Sir John Stainer was appointed Ex¬ 
aminer in 1892 conjointly with Mr. W. G. 
McNaught, but after serving for one year he 
was succeeded by Sir Joseph Barnby, who 
held the post till 1894 in conjunction with Mr. 
McNaught, In 1895 Mr. John Farmer was 
appointed, and he continued to act till 1899. 
Mr. Ernest Walker and Mr. Burnham Horner 
were appointed Assistant Examiners in 1895, 
at Mr. Farmer’s request, and they acted as 
Examiners from igoo to the present year. 

In the first year of these examinations— 
1879—117 candidates were examined. This 
number increased gradually and intermittently 
to 276 in 1891, and to 395 in 1895. In 1896 
certain changes in the system were intro¬ 
duced. Nc alterations have since been made. 
In 1896 there were376 candidates; the num¬ 
bers rose gradually to 566 in 1900, and reached 
576 in 1904. Since then there has been a 
gradual decline to the number above stated 
(439) ^or the present year. 

■i’' 

XXV.— Deterioration of Paper. 

In 1898 a Committee of the Society re¬ 
ported on the question of the deterioration of 
paper* This report was not without its effect 


at the time, but still there has been but little, 
if any, improvement in the character of the 
paper generally used for documents and books 
of value. 

A large proportion of books are still being 
produced on perishable papers. This, as 
mentioned last year, is due more particularly 
to the growing popularity of photographic re¬ 
productions, and the necessity of adapting 
papers to the requirements of the ** process ” 
block, and the dominant demand for cheap¬ 
ness. 

The chief offender is the imitation art paper, 
heavily loaded with clay, and calendered so as 
to produce surface at the expense of the sub¬ 
stance of the paper. 

With the object of again drawing public 
attention to the question, the Council therefore 
re-appointed the Committee. It is now en¬ 
gaged in the collection of information, but is 
not yet in a position to make any report. 

XXVI.— Honorary Royal Members. 

The Society has to deplore the loss of two 
members, who added lustre to its list, 
H.M. the King of Sweden, who had been an 
Honorary Royal Member for over thirty years, 
and H.M. the King of Portugal, who was 
elected two years ago, in 1906. 

H.I.M. the German Emperor, on the occa¬ 
sion of His Majesty’s \nsit to this country, 
in November last, graciously accepted the 
invitation of the Council (conveyed through 
H.R.H. the President) to permit his name to 
be added to the list of the Society’s Honorary 
Royal Members. 

Besides the German Emperor, the list of 
Honorary Royal Members now includes the 
King of the Belgians '1876), the King of 
Denmark (1907), the King of the Hellenes 
(1906), the King of Norway (1906), and the 
King of Spain (1935). 

XXVIL— Conversazione. 

The Annual Conversazione of the Society 
for 1907 was held for the eighth year in 
succession at the Gardens of the Royal 
Botanic Society. For the first time since the 
Conversazione has been held in the Gardens, it 
was not favoured by the weather, and, conse¬ 
quently, was rather less successful than its 
predecessors. The Conversazione this year 
is to be held, by permission of the Trustees 
of the British Museum, at the Natural History 
Museum, South Kensington, on the and of 
next month. 
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XXVIII.—-Nkw Council. 

The Vice-Presidents retiring by seniority this 
year are Lord Blyth, Lord Curzon, Sir Charles 
Hartley, and Sir William Preece. Sir Owen 
Roberts also retires from the office of Vice- 
President in order that he may offer himself 
for the position of Treasurer, a position he 
has held on several occasions much to th (5 
advantage of the Society. 'I'o fill the vacancies 
thus created, the Council propose Lord Cromer, 
Sir William White. Sir Boverton Redwood, Sir 
Charles Kennedy, and Sir George Bird wood. 
I^ord Cromer, who was elected a member in 
1903. and last year received the Albert Medal, 
has not previously been on the Council. Sir 
George Birdwood retires from the office of 
Treasurer, and Sir Boverton Redwood has 
served his time as an Ordinary Member of 
Council. Sir William White and Sir Charles 
Kennedy have both in previous years been on 
the Council. 

I'he retiring Members of Council are Sir 
Boverton Redwood, as above mentioned, the 
Hon. H. C. Parsons, Mr. W. Knight Clowes, 
and Mr. Arthur Claudet. To fill their places 
the Council recommend Mr. Lewis Foreman 
Day, who, as the Membt?rs are aware, is an 
old member of the Council, has laboured 
energetically as a member of the Committee of 
the Applied Art Section, and has given the 
Society .several courses of Cantor l.ectures and 
papers, Sir Thomas Holdich, who also has 
previously served, and Sir George Gibb and 
Colonel Sir Colin Scott-Moncrieff, who have 
not before been on the Council. 

XXIX.— Ohiu'AR\ . 

The Society has suffered rather severely by 
the deaths of many eminent Members during 
the past year. The loss of its two distin¬ 
guished Honorary Royal Members, His 
Majesty the King of Sweden and His Majesty 
the King of Portugal, is referred to in another 
portion of the Report. 

Among its ordinary members who have 
died, the most eminent was Lord Kelvin—at 
the time of his death, the greatest among 
the scientific men of this, or any other, 
country. He became a member of the Society 
in 1880, received the Albert Medal in 1879, 
was Vice-President from 1893-96, and from 
1903 to the time of his death. In 1881 he 
read a paper on Lighthouse Characteristics. 
Another recipient of the Alben Medal who has 
died since the last Report of |he Council, was 
Sir William Perkin. The Medal was given to 
him in 1890, He became a member in 1868, 


and served on the Council from 1877 to 1882. 
In 1868 he gave the Society three Cantor 
Lectures on the Coal Tar Colours, and in 
1879 two lectures before the Chemical Section 
on Alizarin. Another past Member of the 
Council was Sir John Evans, who joined the 
Society as far back as i860. He was a Vice- 
President from 1898 to 1901, and Chairman 
for the Session 1900-1901. 

Sir Charles Turner was an active member of 
the Indian Section Committee, and took part 
on several occasions in its proceedings. Mr, 
John Sparkes was a frequent attendant at the 
Society’s meetings, joining in the discussions, 
and taking the chair on several occasions. 
He read two papers—one in 1874, and one in 
1880—on “Lambeth Stoneware.” Sir John 
Crease read a paper on “ Ceuta and Gib¬ 
raltar,” in 1902. Dr. Dupre, who had for 
many years been Chemical Adviser to the 
Home Office, took an occasional part in the 
Society’s discussions. Mr. A. G. Stanton read 
two papers on Tea — one in 1895, tke 
second in 1904. Sir William Phillips Sawyer, 
who had been Clerk to the Drapers’ Company 
for many years, was a Member of the Society 
since 1881, and though he never took any 
active part in its work, the Society was in¬ 
debted to his influence for much valuable 
aid received from the Drapers’ Company. 
Mr. W. A. Hepburn, the Clerk to the 
Leathersellers’ Company, was associated with 
the work of the Society’s Committee on 
Leather for Bookbinding, since it was owing 
to the liberality of the Company that the 
Society was able to produce the rath-r costly 
illustrated edition of the Report of that Com¬ 
mittee. Mr. Alfred Bache, who was Secre¬ 
tary of the Institution of Mechanical Engi¬ 
neers up to 1898, was a Member of the 
Society from 1877. Mr. Thomas Forster 
Brown read the Society a paper on “Our 
Coal Supplies,” a subject on which he was 
a very great authority, in i8<)) Mr. R. A. 
Thompson, for many years Assistant Director 
of South Kensington Museum, was one of the 
oldest members of the Society at the time of 
his death, since he became a member as far 
back as 1857. Though he never took any 
actual part in the work of the Society, he 
always felt a warm interest in its welfare, and 
his relations with its executive were most 
friendly. Tlie Earl of Clanwilliam had been a 
member of the Society since 1891, and Mr. John 
Pritchit since 1870. Amongst other members 
of the Society who died during the past year 
may be mentioned the Right Hon. Evelyn 
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Ashley, Colonel Swan, Dr. Alexander Hers- 
chei; Mr. B. Warner, Mr. C. E. I-rayton, and 
Mr. G. M. Arnold. 

XXX.— Finance. 

The annual statement of receipts and ex¬ 
penditure was published—in accordance with 
the usual practice — in the Jourttal last 
week. It shows the revenue and expenditure 
for the financial year ending May 31st last, 
the Assets and Liabilities of the Society, 
its Investments and the Trusts standing in 
its name. 

The Council have been able to provide, out 
of the revenue of the year, a sum of about 
;^500 for the renovation of the decorations of 
the Meeting-room, Library, &c. 

The Chairmax, in moving the adoption of the 
Report, referred to the fact that this was the last 
occasion on which he would ha%'e the honour of pre¬ 
siding as Chairman of the Council, and he wished to 
thank the members of Council for the very kind 
manner in which be had been treated during his term 
of office. Ihe privilege of following in the footsteps 
of the distinguished men who had held the same 
office in past years was an honour which he very 
greatly appreciated. As regards the Report itself, 
he thought the principal incident this year was (he 
honour conferred upon the Society by His Majesty 
in permitting it to use the term “ Royal.*’ There 
was one thing not mentioned in this year’s Report, 
which he should like to have seen settled, and that 
was the question of the Society’s House. The Society 
badly needed more accommodation, but the Council 
had never been able to see their way clear to pro¬ 
viding it, and the matter would have to be dealt with 
by his successors in office. He thought it was satis¬ 
factory that the Society had been able to defray the 
cost of the renovation of the decorations of the 
Meeting-room, &c., out of the ordinary income 
of the year, instead of having to charge it 
to the capital account. He laid stress on the 
educational work which the Society was able to do 
by means of the Trust Funds, and did not think the 
Society could be more usefully employed than it was. 
The lectures and papers read before the Society were 
all given by men who were experts of high standing, 
and he thought that anybody who attended the 
meetings, or read the reports of the proceedings in 
the Joutnal^ was able to keep himaelf in touch with 
subjects dealing with the most recent developments 
of Science and Industiy, and that at the end of the 
session he would certainly know a great deal more 
than he did at the beginning. He hoped the Society 
would be able to secure similar Jprpers to Monsieur 
Hilbert’s from other distinguished Frenchmen, as he 
«t38e it would be a great advantage to both 
nadoetA f In conclusion, he said the Society was 
really ddiitg. great and important work, and that k 


ought to be, as he thought it was, appreciated by the 
public. 

Sir William Adnev, K.C.B., D.Sc., F.R.S., 
seconded the adoption of the Report. 

The adoption of the Report was then agreed to. 

The Chairman, in complimentary terms, moved a 
cordial vote of thanks to Sir Henry Trueman Wood 
(the Secretary), Mr. Henry B. Wheatley (the 
Assistant Secretary), Mr. Samuel Digby, C.I.E. 
(Secretary of the Indian and Colonial Sections), Mr. 
George Davenport (the Chief Clerk), Mr. Buchanan 
(the Accountant), and the other officers of the 
Society. He said he need scarcely tell the Members 
with what thorough agreement and pleasure he did so. 
He also, in the name of the Society, congratulated 
Mr. Digby on the honour which His Majesty had con¬ 
ferred upon him last year. Mr. Digby, he said, had 
been most industrious and energetic, and the results 
of his work in the Indian and Colonial .Sections had 
been of the very highest value. 

The Secretary, in returning thanks, endorsed 
what the Chairman bad said with regard to the ex¬ 
tremely valuable work which Mr. Digby bad rendered 
ihe Society in connection with his Sections. 

The ballot having remained open for one 
hour, and the Scrutineers having reported, 
the Chairman declared that the following had 
been elected to fill the several offices. The 
names in iialies are those of members who 
have not, during the past year, filled the office 
to which they have been elected. 

President. 

H.R.H. The Prince of Wales, K.G. 

VICE-PRKSJDENTS. 

H.R.H. The Duke of Connaught and Straibeam, 
K.G. 

Duke of Abetcorn, K.G., C.B. 

Sir Waiiam Abney, K.C.B., D.CX., D.Sc., F.R.S. 
the Lord Chief Justice, G.C.M.G. 

Sir Steuart Colvin Bayley, K.C.S.I., C.I.E. 

Sir George Birdwood^ C\S.L, 

LL.D. 

Sir William Bonsfield, M.A., IX.D. 

Earl of Cromer^ 

E.C.SJ., CJE. 

Sir William Crookes, D.Sc., F.R.S. 

Francis Elgar, LL.D«, F.R.S. 

Hon. Sir Charles W. FremanUe, K.C.B. 

Robert Kaye Gray. 

9<aon€l H. C. L. J^den, K.A., F.BUS. 

'sir CkarU* Malcilm Kennedy 

Sir WiUiam Thomas |^wia« Bm. 
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Sir Philip Magnus, M.P. 

Sir W^estby B. Perceval, K.C*M.G. 

Sir Baverton Redwood^ D»Sc,, B,R.S,E, 

Alexander Siemens. 

Carmichael Thomas. 

Sir Aston Webb, R.A. 

Sir William Whitt, K,C.B„ F,R,S„ LLM„ D.Sc. 
Sir John Wolfe-Barry, K.C.B., F.R.S. 

Ordinary Members of Council. 

Thomas Jewell Bennett, C.I.E. 

Major-General Sir Owen Tudor Bume, G.C.T.E., 
K.C.S.I. 

Michael Carteighe, F.O.S. 

Henry Hardinge Cunynghame, C.B. 

Lewis Foreman Day. 

Sir George S. Gthb. 

Henry Graham Harris. 

Colonel Sir Thomas Hungerjord Holdich^ H.E., 
A'C.M.G., K.C.L.E., C.B. 

Sir John Cameron Lamb, C,B., C.M.G. 

Sir William Lce-Wam«rr, K.C.S.I. 

Colonel Sir Colin Campbell Scott^Moncrief, K, C.S.I., 
K.C.M.G. 

Sir William Hood Ticachcr, K.C.M.G, 
TkEAM'RRRS. 

Prof. John Millar Thomson, I.L.D., P’.R.S. 

Sir Owen RobertA/.A., D.C.L., E.S.A. 

Sfcretarv. 

Sir Henry Trueman Wood, M.A. 

On the motion of the Chairman, a vote of thanks 
to the Scrutineers was carried unanimously. 

Sir William Ahnky, K.C.B., D.Sc., F.R.S . 
as a Past-Chairman of Council, proposed a hearty 
vote of thanks to Sir Steuart Colvin Bayley foi the 
able way in which he had conducted the affairs of the 
Society as Chairman of Council during the past year. 
He need scarcely say that Sir Steuart had followed 
the traditions of his predecessors in maintaining the 
dignity of the chair, and had given the greatest 
attention to the business which had come before him 
as Chairman of the Council. 

The motion was seconded by Sir Bovrrton 
Redwood, D.Sc., F.R.S.E., who thought that it 
was only those who were privileged to be associated 
with the Chairman in the routine work of the 
Society, who could fully appreciate all that Sir 
Steuart had so successfully done in the interests oi the 
Society. The motion hmving been carried unani¬ 
mously, 

The C^HAiEMAN apkuowjedged the vote of thanks. 
The meeting then ad^med. 


HONSY IN CALIFORNIA. 

In his report on the trade and commerce of the 
States of California, Nevada, and Utah, and the 
territory of Arizona, just issued I Annual Series, No. 
3998), Mr. Consul-General Hearn has some interest¬ 
ing references to the honey yield of California. It 
was predicted during last summer that the output of 
the year w^ould be very small, but in fact it was 
almost double that of 1906, the total being estimated 
at 8,700,000 lbs. Ibat bee keepers in the State 
consider 100 to 300 hives sufficient for any one farm. 
The honey gathering is usually from April to Sep¬ 
tember, depending upon the weather and the length 
of the blooming period of the bee forage. The ex¬ 
tracting season commences in May or June and is 
usually about six or eight weeks in duration. In a 
good season California produces about 4,500 tons of 
honey. Much of this is the famous mountain sage 
honey, which is water-white, and is said to be the 
mildest ffavoured honey in the world. In the northern 
part of California bees gather their store;> from the 
bloom of the carpet grass and the eucalyptus, in the 
central countries from alpalpa and orange blooms, 
white, black, and purple sage, rosa amona, sumac, 
and wild buck w'heat. The last two give a poor 
grade of sweet, which is usually extracted to be used 
for winter feeding, or, these later stores are left to the 
bii'cs, if the blooming season comes when the combs 
are full. 

The method of honey extracting, as described by 
Mr. Consul-tieneral Hearn, is interesting. Details 
vary in different apiaries, but in one called the Model 
Apiary, the process is as follows :—AVith a hand-car, 
or small truck, the 9 iarist stops beside a laden hive; 
this hive is two stories, sometimes three. W’lth a 
tbtn-bladed knife he loosens one edge of the lid, 
and thrusts the mouth of the smoker beneath it. 
With quick pressure of the bellows he sends the 
smoke into the chambei, and the bees hurry below to 
avoid sufibcation. He lifts the combs, and brushes 
away the stupefied bees. If the honey is capped 
over, or partially so, he puls the comb into wooden- 
handled baskets made for the purpose, and when he 
has a load the car is pushed to the extracting house, 
to which it runs on a miiuatuie railway, which runs 
its cars through every street of the bee city. 

Well filled comb-hives weigh 8 to 12 lbs., accord¬ 
ing to thickness of the comb, and specific gravity of 
the honey. Inside the extracting house, is a deep, 
tin-lined, uncapping box occupying nearly the whole 
ride of the room, and in this box the frames are 
suspended until w'anted. Uncapping is largely done 
by women. The frame, containing the comb, is 
balanced on one edge of the uncapping box, and a 
long knile dexterously slices off* a thin sheet of wax, 
thus destroying the cell seals. As the combs are un¬ 
capped they are placed in the baskets of the con¬ 
tractor, which are reversible, and the honey is thrown 
out by centrifugal force. From the bottom of the 
extractor runs a 3-inch pipe on a gentle incline to 9^ 
tank outside the extracting house. This tank holds 
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several thousand pounds. Across the opening of the 
pipe where it leaves the extractor is fastened a sec¬ 
tion of wire netting with rather coarse meshes to 
keep pieces of comb or refuse from passing into it. 

In the top of the receiving-tank is suspended a 
white flannel bag, 2 feet in length, in the upper part of 
which is run an iron hoop some i foot 3 inches in 
diameter, which first fits the opening in the tank; 
this further strains the honey. '"Se honey is then 
drawn into tin cans, holding from 12 to 60 lbs. each. 

THE MEXICAN COTTON INDUSTRY. 

The principal cotton-growing district of Mexico is 
comprised in what is known as the ** Laguna district/* 
which includes the southern portion of the States of 
Chihuahua, Coahuilo, Nuevo Leon, Tamaultpas, 
Durango, Yacatecas, and San Luis Potosi. In this 
district is produced probably 85 per cent, of the 
cotton grown in the country. Great efforts have 
been made to increase the acreage under cultivation, 
but such eflforts have not resulted successfully. 
According to authorities familiar with the cotton¬ 
growing industry in Mexico, this is accounted for by 
various and conflicting reasons. It is claimed that 
the Laguna district is at present turning out about 
all the cotton it can produce. Again, it is claimed 
that the land is held in large tracts, and that the 
small cotton grower cannot secure small areas for 
planting, while the larger growers do not enter into 
it to any great extent, except in the State of Coahuilo. 
The cotton district is an irrigation country, and it is 
stated that at the present time all Government water 
concessions are taken up, which is another obstacle 
to would-be growers. There am other parts of the 
Republic well suited to cotton growing, such as the 
States of Chiapas, Vera Cruz, Turbla, and Morelos, 
and the coast lands of the States of Oaxaca and 
Guerrero. According to the Special Agent in Mexico 
of the United States Government, the country does 
not produce sufficient cotton for home consumption; 
in fact, it may be estimated that the production of 
the staple in Mexico yields about one-half the amount 
required for use in her industries. Mexico imports 
annually a small quantity of Egyptian cotton for use 
in various ways. The exports of cotton from the 
United States to Mexico in 1907 were valued at 
£S,ocx>, as compared with ^^325,000 in iqo6, this 
noticeable falling off being largely due to the 
unusually favourable yields of the home-grown 
staple. The experimental growth of the Cara- 
vonica cotton, a staple of unusual length and 
quality, especially adapted to tropical localities, has 
recently been successfully undertaken in the State 
of Vera Cruz. It is impossible at the present time 
to secure accurate official statistics of the acreage 
now under cotton cultivation in Mexico. The best 
cotton authorities, however, estimate the area for 
1907 planted in cotton to have l>een 250,000 acres* 
Cdtloii^ is planted in Mexico In March; the season 
ol^ ipqwA extends from Match until June, and 


picking takes place from June until September. 
No fertilisers are used in the cultivation of the plant, 
although the consideration of their adoption is re¬ 
ceiving the attention of the growers. The fibre of 
the Mexican cotton is of good length and strength, 
thinner however than that of American cotton, less 
silky, and not so clean. The plant suffers from many 
pests, among which arc the boll weevil, which is said 
to have been known in Mexico fifty years before it 
was found in Texas, and is supposed to have migrated 
thither. The ** conchuela** is perhaps the most 
common pest, and of diseases common to the cotton 
plant, viruela, or cotton small pox, is prevalent and 
annually destroys large quantities of cotton. Mexican 
cotton is baled according to improved methods. The 
presses used are heavy, and the cotton is baled under 
pressure of from 3,000 to 4,000 pounds. There are 
no central presses in Mexico to receive the cotton 
from various gins. Each plantation has its own gin 
and press. According to the latest complete annual 
industrial statistics, the cotton industry of Mexico in 
the fiscal year 1905, employed 30,162 persons, work¬ 
ing 678,058 spindles, and 22,021 looms, and con¬ 
sumed 68,850,195 pounds of cotton in 128 factories, 
during the year. It is said that the increase in cotton 
manufacturing plants in Mexico since that period has 
been limited. By far the larger number of factories 
are situated in the central States, Puebla leading 
with 29 mills, in which are worked 113,000 spindles. 
The State of Vera Cruz contains 11 mills, and the 
most important manufacturing company is found at 
Orizaba, which is said to own about one-fifth of the 
total cotton manufacturing outfit of the Republic. 
The mills of Orizaba are modem, up-to-date 
plants, complete in every detail — one of them 
is said to be one of the largest in the world— 
and of a size which will compare favourably with 
the cotton establishments in the I/nited States. 
A large proportion of the raw cotton produced in 
Mexico is consumed in the mills at Orizaba. The 
quality of the Mexican cotton goods output is con¬ 
stantly improving. The output includes cotton sheet¬ 
ings—bleached and unbleached, tickings, linings, 
di^s, mezclillo (a mixed gray cloth), shirtings, printed 
percales, quilts, cotton napkins, tablecloths, handker¬ 
chiefs^ and cloths of mixed woollen and cotton. 
Knitted garments and fleece-lined underwear are 
manufactured, although this industry is in its infancy. 
Many manufactories exist in various districts of 
Mexico, where the cotton-seed is used; the chief pro¬ 
ducts of which are soap, glycerine, cotton-seed oil, 
cotton-seed meal, and cotton-seed meal cakes. The 
cotton-seed meal is used, as in other countries, as a 
food for fattening stock for market. At Gomes 
Falacio, in the State of Durango, Is situated the 
largest factory using cotton-seed in Mexico; soap, 
glycerine, and cotton-seed oil being manufactured fn 
large quantities. Such factories, of more or less im¬ 
portance, are found in many parts of Mexico, and the 
tapidly growing Industry is fast becoming a pfomleent 
one* 
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HOME INDUSTRIES. 

The Meat Trade.of the many consequences 
of the financial panic in the United States last year 
is the serious rise in the price of beef. In the 
autumn of X907, American farmers sold their stock 
at any price rather than spend their money in buying 
feeding stuffs to keep their cattle through the winter. 
The i'esutt is that they have now barely enough for 
their home trade. From January to June of this 
year the total imports of American beef into this 
country were 672,615 cwt. as against 1,135,762 cwt. 
for the corresponding period of last year. Then the 
decrease in the imports of Canadian meat amount to 
18,859 cwt., consequent upon the depletion of stocks, 
due to the extraordinaty severe winter of two years 
ago. Of the total imports of meat which passed 
Smithheld last year not less than 41 percent, came 
from North and South America. Fortunately the 
imports from South America not only show no de« 
crease this year, but have actually increased by 
150,425 cwt. Deduct this from the shrinkage from 
other sources of 482,006 cwt. and there is a shortage 
of 33 i» 5 Si cwt. A good deal has been said recently 
about the American ** Beef Trust,” and it is alleged 
that the Trust is buying up the chilling establish¬ 
ments in Argentina, and that when it has acquired the 
principal ones it will control the market. The Trust, 
it is said, has already acquired a considerable number 
of stalls at Smtthfield, and dominates that market. 
But there is ample explanation of the rise in the price 
of beef, in the figures quoted above. It is a question 
of supply and demand. The demand grows year by 
year in consequence of the growth of population, and 
the stationary character of the home production, but 
the present supply is very short, and, as a necessary 
consequence, prices have gone up. Reports from the 
United States point to a good grass-growing year, so 
that in the autumn larger exports are prol)able, and 
we may see prices lower. As it is, the rise is con¬ 
fined to beef. 

7 'he Electrical Industry .—About ;f40,C00,000 is 
invested in the United Kingdom in works for the 
manufacture of generators, motors, switch-gear and 
accessories, but hitherto there has been a very inade¬ 
quate return upon this large capital. There are 
some 300 companies engaged in the business, but not 
many of them are making satisfactory profits. What 
is the explanation ? The tardy start in the manu¬ 
facture of electrical appliances placed this country at 
great disadvantage as compared with Germany and 
the United States, and the cutthroat competition of 
the foreigner continues the depression. German 
motors of excellent make are sold in England at rates 
unapproachable by British manufacturers who seek a 
lair profit. The present position of the electrical 
manufacturing Industry in Great Britain is the 
penalty that is bring paid for the throttling due to 
the Electric Lighting Act of 1882, and It is to be 
feared that the time is sUll somewhat distant when 


British electrical machinery will be able fully to hold! 
its own against the foreigner. 

.SrVfa.-^Tbere has been some talk of the necessity 
of a flax substitute, and in this connection the 
Director-General of Commercial Intelligence of India 
is trying to ascertain and make known the com* 
merciai value of si 4 a in the United Kingdom. It is 
a vegetable fibre tound in India, but hitherto little 
attention has been given to it, Jthough it has been 
under observation for commercial purposes at one 
time or another for the last sixty years. Jute is 
almost a monopoly of Bengal, where it is grown in 
rotation each year with rice, and the cultivator is not 
likely to give time and attention to the production of 
sida, but an attempt to cultivate it may be expected 
in Southern India and the Bombay Presidency. 
Sida resembles jute in structure and chemical cha¬ 
racteristics, but is more uniform, clearer, and softer 
in touch. An important factor in its component 
parts is a relatively high percentage of cellulose—83 
per cent, as compared with 75 per cent, in the case of 
jute. It is not much more than seventy years since 
the value of jute for textile purposes was first fully 
recognised in the United Kingdom. It had been 
frequently tested, but after being forcibly rejected in 
London was taken up by a group of Dundee mer¬ 
chants and manufacturers. 

The Home Arts and Industries Exhibition .—The 
Home Arts and Industries Association is to be con¬ 
gratulated upon the success of its exhibition held at 
the Horticultural-hall last week. The attendance 
was large, and the exhibition of great interest. There 
w'as good work from Mrs. Watt's Guild at Compton 
(Surrey) in clay modelling. An iron grill copied from a 
model in the British Museum by the Sarum Wrought 
Iron Works, Salisbury, was a beautiful piece of work¬ 
manship, and won the silver cross. There was brass 
work, and basketwork, and wearing, lace-making, 
silver work, wood-carving, glove-knitting, quilting, 
smocking, and pottery. It has been asked how far 
this revival of the village arts is reacting on the homes 
of the rillagers } Whether men who have learnt to 
use their bands at iron work are moved to work on 
the fittings of their own homes, or clay-modellers to 
work portraits of their families, or ornaments for their 
own shelves and gardens ? It is an interesting point, 
and the data are wanting. Lack of means to buy 
material is a difficulty in the way, but exhibitions like 
that at the Horticultural-hall can hardly fail to give 
an impetus to village talent, and this is all to the 
good. 

Cotton Not to speak of others, there is one 

industry in which England has been unable to hold 
her own. Commercially the cotton-seed oil industry 
had its origin in England, and twenty-five years ago 
England was the leading cotton-seed oil producing 
couutify in the world. But according to a report just 
issued by the United States Census Bureau the 
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number of cotton-seed oil mills in the tlnited States 
is now 786 against 25 in Great Britain. The growth 
of the industry in the United States is not surprising, 
being due to natural causes. » The liability of cotton 
seed to heat and deterioration in storage and in 
transit has led to the establishment of oil mills as 
near as possible to the source of seed supply. The 
considerations of freight and of local demand for the 
by.products of the industry are important factors. 
For these reasons the industry is beginning to grow 
in India and Egypt as well as in the United States. 
Last year in the United States 175,724,840 gallons 
of cotton-seed oil were produced, and 1,785,804 tons 
of cotton-seed cake and meal. 

The Wool Trade ,—The indications point to better 
prices for all kinds of wools. Dealers and top- 
makers are unwilling to part 'with their stocks at pre¬ 
sent quotations and farmers who can hold are of the 
same mind. The grower cannot, it may be thought, 
run much risk in holding for better prices, for these 
home-grown wools at the moment are unfashion¬ 
able, and dealers are refusing to give half the price 
which the grower got a couple of years ago. Cable¬ 
grams report good mins throughout South Australia, 
most of Yictorfa and the Ktreiina and other parts of 
New South Wales. The resulting green grass must 
have a very favourable effect on the lambing. 

77 te Heaviest Skip AJioat.’^Xhit statement that 
ha^ appeared in various newspapers to the effect that 
the Holland-Amerika steamship Rotterdam^ just 
finished by Messrs. Harland and Wolff, is the 
beamst ship afloat, is strangely incorrect. The 
Rotterdam is 677 feet long, 78 feet wide, 56 feet deep, 
with a gross tonnage of 25,000 tons. Her displace¬ 
ment when deep laden will, it is said, be about 40,000 
tons, and her carrying capacity (dead weight) is 20,000 
tons. These figures assume, no doubt, that the vessel 
is laden down to the maximum draught permitted, 
probably 37 feet to 38 feet. But the Lusitania and 
the Mauretania are 760 feet long, 58 feet broad, and 
over 60 feet deep, with a gross tonnage of about 
33,000 tons, and a displacement of about 38,000 tons 
at 34 feet draught of water. If these vessels were 
laden to a draught of 37 feet to 38 feet, their dis¬ 
placement would be a good deal over 40,000 tons. 
Their engine power is about four times as great as 
that of the Rotterdam^ their speed eight knots 
greater, and in their lightest condition they average 
very nearly 30,000 tons, or about half as much again 
as the Rotterdam in the same condition. 

Trade Marks in Considerable irritation 

has been caused by the action of certain traders in 
Turkey, who have discovered that under the Turkish 
trade-mark regulations issued in 1888 they can 
•obtain registration of marks to the exclusion of other 
-'^traders, notwithstanding that sudi^aiktare, accord- 
^ to British recognition of proprietaty lights, in- 
•espfible of appropriation, and, therefore, uniecognis- 
, afa^; dt ^e, in the judgment of the eominerdal%orld 
4}«Bie»a%, the property of other people. The mis. 


appropriation complained of is the forging of marks 
which in Great Britain are common property. There 
are in the cotton trade many common marks, common 
because they are incapable of registration, since they 
are, and have been for a long time, used by many 
persons in common. The situation developing in 
Turkey is both annoying and prejudicial to British 
trade. The Turkish regulations afford no relief. 
They concern themselve-s simply with the rights o 4 
the registered owner, and the only appeal is to a 
Turkish Court knowing nothing of trade-matk law. 
Moreover, the expenses incurred in such an appeal 
must be heavy, and the applicant would be bearing 
the brunt of a battle for a common mark, so that 
success would give no exclusive advantage. Probably 
the P'oreign Office will be asked to move in the 
matter, to induce the Turkish authorities to postpone 
registration of trade marks until they have satisfied 
themselves that the rights of third parties are not 
infringed. 

GENERAL NOTES. 

The Extermination ok Mo.squitoes.— The 
people of Baltimore seem to have been successful in 
their warfare with the mosquito. In December, 1906, 
an ordinance was passed by the City Council, and 
the sum of j^2,coo appropriated by it for the purpose 
of taking measures to exterminate the insect. In the 
following May the work began, and the first step 
taken was a distribution by the police to house¬ 
holders of a notice settbg forth the provisions of the 
law requiring all the cisterns, tanks, and wells to be 
covered with wire gauze not coarser than 18 wires 
to the inch both ways; all pooK, ponds, fountains, 
or other water receptacles not containing Bsh to be 
screened as above, or covered with crude petio- 
leum; forbidding any water to remain in any 
receptacle w'hatsoever; requiring all privy walls 
to be thoroughly covered with kerosene every 
15 days; and that water be turned off, 
and water receptacles emptied should a house be 
unoccupied for more than five days. The penalty for 
neglecting to comply yrith any of these requirements 
was a fine not exceeding 2 dols. per day. Dr. C. M. 
HiU, who had charge of the work, brought the 
matter more forcibly before the public by delivering a 
series of lectures explaining the mode of mosquito 
exteraiination, and ouds were displayed in the tram- 
cars calling the ettention of househedders to the im¬ 
portance of their co-operation in the wotk. Report¬ 
ing upon the experiment (Aimuaf Series, No. 3^2} 
Hr. Consul Fraaer says ^e result of it is satis** 
factory, and the City Council has apprepriated 
enother ^ 1,000 fi>r contionance of the w<^ hi 
Dr. HiU is gratefnl to Dr. Koif, of the LImpeot 
School of Tropical Diseases, for mticb valued ad^ 
in his effiorto to exterminate the nb^uito, hiMi 
hitherto been the cause of so mudh Uhiiis mti d«^ 
hi Ihdtlmoie. 
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DECIMAL MONEY. 

By Colonel Sir C. M. Watson, K.C.M.G., 
C.B. 

We frequently hear it remarked that it would 
be very advantageous if Great Britain ^ere 
to adopt a decimal system of money instead 
of the present system of keeping accounts in 
pounds, shillings, and pence. There can be 
no question but that a decimal system is con¬ 
venient and simple for monetary calculations, 
and the fact that a considerable number of 
nations have adopted it shows that there is a 
good deal to be said in favour of it. 

In all decimal systems amounts of money 
are represented in the following manner 
a b c 
I* I t 

The figure *‘a** to the left of the decimal 
point is the unit of the system ; the figure 

b” to the right of the decimal point is the 
first subsidiary unit, and is equal to one-tenth 
of the principal unit; while the figure ** c to 
the right of the ** b is the second subsidiary 
unit, and is equal to one-bundreth part of the 
unit. In most foreign decimal systems the 
principal unit and the second subsidiary unit 
have definite names, but the first subsidiary 
unit has frequently no independent name 
given to it. In the French system, for 
example, the unit *'a'* is called “franc,’’ 
and the unit “c” “centime,” but the unit 
“b” is known as ten centimes, the original 
name* “ decime,” for this unit having fallen 
into disuse. In the United States, the unit 
“a” is called “dollar,*’ and the unit “c” 
“ centthe term “ dime ” is sometimes used 
for unit “ b,” but it is not official. In Russia, 
unit “a” is called “rouble,” and unit “c” 
“ copeckwhile in Scandinavia unit “ a ” is 
“ krone,” and unit “c” la “ore.” 

It is evident that in any decimal system 
ea^ch unit muet he eitactly equal to the unit 
standing to the right of it tnultipUed by ten, 


and it is this fact that makes it difficult to 
apply the decimal system to British money of 
account. 

In our present system of money of account 
there are two units, the pound and the penny, 
both of which have descended to us from 
remote antiquity. Not to go further batk 
than the Norman Conquest, we find that, at 
that time, the unit of value was the pound 
weight of silver, and this was also used as the 
unit of account, although there was nj actual 
coin to represent it. The pound was the old 
pound of 5,400 grains, which was divided into 
240 pennies, these being actual silver coins, 
each weighing 22J grains. There was also 
an intermediate unit of account called the 
shilling, which had the value of twelve pence, 
but was not represented by an actual coin. 

The distinction between coins and units of 
money of account is very important, as there 
may be units in money of account which are 
not represented by coins, and, on the other 
hand, there may be coins which are not units 
of money of account. The half-crown is an 
instance of this, as, though it is a coin, it is 
nof a unit of account and has to be written in 
terms of two units, two shillings and six 
pence. 

The British system of money of account has 
remained unaltered for many centuries, whereas 
coins and their values have been frequently 
changed* and the question of introducing a 
decimal system of money into this country is 
not a matter concerning coins so much as 
concerning an alteiation in the method of 
money of account, which is a much more diffi¬ 
cult problem. 

It is easy to see that it is not possible to use 
both the present penny and the present pound 
in a decimal system of money, as the latter 
conuins 240 of the former and there is no 
decimal relationship between them. One or 
other of them must be altered as a unit of 
account, but it does not follow that it must 
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cease to exist as a coin. In this country the 
most important coin is the pound or sovereigfn, 
which, in its present form, was introduced in 
1817, and has since then been the standard of 
value. The second coin of importance is the 
penny, which has a much longer history than 
the sovereign, and is so bound up with trade 
that any change in its value, however small, 
is a very serious matter. The intermediate 
British unit of account, the shilling, is not 
so important as the pound or the penny, and 
it may be regarded as a subdivision of the 
former or a multiple of the latter. 

In considering any system of decimal 
money for Great Britain two points must be 
observed:— 

1st. That the gold coinage must remain 
absolutely unaltered in standard of fineness, 
weight, and value relative to weight. 

2nd. That the penny must be retained both 
as a coin and as a unit of account, and that 
its value'must be altered as little as possible 
consistently with the first principle. 

But when the Parliamentary Committee of 
1853 considered how a system of decimal 
money could be introduced, while adhering to 
the principle of keeping the sovereign un¬ 
altered, they abandoned the penny altogether, 
and proposed a system based on the pound as 
the unit. The pound was to be divided into 10 
florins, the florin into 10 cents, and the cent 
into 10 mils. As there are 960 farthings in a 
pound, and, as it was proposed to divide the 
pound into 1,000 mils, the latter coin would 
have had a value a little less than a present 
farthing. The system proposed by the Com¬ 
mittee may be represented thus ;— 

fl 

•c -s 

r n 8 g 

E u S 

I* I i I 

This proposal had many serious disadvan¬ 
tages. It gave up the penny and introduced 
three new units, neither of which corresponded 
to existing units. It is not matter of surprise 
that it met with little approval, and that no 
serious attempt was made to introduce it, 
although the florin (one-tenth of^a pound) had 
been in circulation as a coin (though not a 
unit) before the Committee was appointed, and 
has been in constant use ever since. We may 
take it as fairly certain that this S3^tem of 
4ecimal money will never be adopted, and 
fMItliaps the fact that it was the best that 
boti|d be proposed by an important Parlia- 
m^tai^ (!^ommittee has had a considerable 


effect in checking the introduction of any 
decimal system into this country. 

It would appear, however, that the conclu¬ 
sion that the pound-mil system is the only 
feasible one is hardly tenable, and that it 
would be possible to devise a decimal system, 
under which the sovereign could be retained 
unaltered ; while, at the same time, the penny 
could also be retained both as a coin and as 
money of account, subject to a small alteration 
in its value, which would not seriously affect 
its general use. Such a system might be 
formed by the introduction of a new unit of 
account, of which the value, as a gold coin, 
would be exactly 2-5ths of a sovereign, and by 
dividing this coin into 100 pennies. As in our 
present monetary system 2-5ths of a sovereign 
is equivalent to 96 pennies, the value of the 
penny would be reduced by i-25th part, or 
rather less than i-6th of a farthing. This is 
a small amount, and perhaps such a change 
in the value of the penny might be feasible 
without great injury to trade. 

Before describing the proposed new system 
in detail, it is desirable to consider what the 
new gold unit should be called, and, in order 
to do this, It is necessary to give a short 
resume^ of the history of British coinage. 

At the time of the Norman Conquest, 
accounts of money were kept, as at present, 
in pounds, shillings, and pence, but, as I have 
already shown, the two former were units of 
account only, and were not represented by 
coins, the only coin being the silver penny of 
22^ grains in weight. This was the x-240th 
part of a pound of silver of standard fineness, 
as the pound was at that time equal to 5,400 
grains. The standard of fineness was 37 parts 
of pure silver to 3 parts of alloy, a standard 
which was maintained for many years, except 
for a short period during the reigns of Henry 
VII. and Edward VI., and is still maintained 
at the present day« The shilling was an 
imaginary coin, equal in value to xa silver 
pennies. 

There was no British gold coin until the 
time of Henry III., who, in X257, introduced 
a gold penny, equal in weight to two silver 
pennies, and, in value, to 20 silver pennies. 
This coin does not appear to have been a 
success, and no further attempt was made 
to establish a gold coinage until the reign of. 
Edward HI., who issued a gold florin, which 
was shortly superseded by the noble, a gold 
coxti having a weight of 138*46 grains, and 
the valnfe of 6a. 8d. in money of account* 
The standard of the noble was 19 parts of pure 
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gold and I part alloy, and this was afterwards 
known as the old standard. The weight of the 
noble was reduced by subsetjuent kings, but 
the standard of fineness was maintained. The 
noble continued to be issued until the reign of 
Edward IV., when it was replaced by the rial, 
which weighed 120 grains and was valued at 

108., and the angel, which weighed 80 grains, 
and was valued at 6s. 8d. These were both 
made of the old standard, which was after¬ 
wards sometimes called angel gold. 

Henry VII, continued,the issue of rials and 
angels, to which he added a new gold coin, the 
sovereign. 240 grains in weight and valued at 
£1, The silver penny had been gradually 
diminished in weight, and in the reign of 
Henry VII. was of 12 grains instead of 22.J 
grains. Henry VII. also introduced a silver 
shilling, and the reign of this king is note¬ 
worthy in the history of our coinage, as then 
for the first time the pound and the shilling 
became real instead of imaginary coins. 

His successor Henry VIII. also issued 
sovereigns, rials, and angels, to which, in 
1526, a new coin was added, the gold crown, 
which W'as made of a new standard of fineness, 
and contained 22 parts of pure gold and 2 parts 
of alloy. This was known as crown gold or 
the new standard, in order to distinguish it 
from angel gold or the old standard. Crown 
gold, or, as it is sometimes called, 22 carat 
gold, is the standard of fineness used for 
British gold coins at the present time. 

The first gold crown pieces issued weighed 
grains, but this was considered too 
heavy and, in 1544, the weight was reduced to 
48 grains. In the latter part of the reign of 
Henry '^III. both the gold and silver coins 
were much depreciated in value, but they were 
restored to a satisfactory condition by Edward 
VI. and (Jueen Elizabeth. Edward VI. issued 
a silver crowm for the first time, as previous to 
this the shilling had been the largest silver coin. 

The coinage of rials ceased in the reign of 
James I., and of angels in the reign of Charles 

1., the last issue of the angel being in 1634 ; 
after this time the gold coins were sovereigns 
and crowns, both made of the new standard, 
or crown gold. By this time, the sovereign 
had been reduced to a weight of 140 5 grains, 
and the crown to a weight of 35*12 grains of 
standard gold. Similar coins were issued by 
'Charles 11. on his accession, but, in 1662, as 
the value of gold had risen considerably, they 
were both given up and replaced by a new 
coin, the guinea, which weighed 129*43® 
grains. 


At its first issue the value of the guinea was 
fixed at os. od., but it rose in a short 
time to £i is. od., and frequently varied in 
value up to 1717, when it was definitely fixed 
at £i ts. od. ; the guinea remained of this 
value until 1817, when it was superseded by 
the new sovereign. 

The value of the sovereign was fixed 
at £1 os. od., and its weight at 123*274 
grains, exactly 20-2ith parts of the value 
and weight of the, guinea. It has never 
since been altered and, having regard to 
the history of the subject, it would be 
most undesirable to make any change in 
British gold coinage in the future, either in 
standard of fineness, or in weight relative 
to value. 

As the value of the new gold unit, which it 
is proposed should be the unit of a decimal 
system of money, would be two-fifths the value 
of the present sovereign, its weight, as a coin, 
should be 12V27447 grains multiplied by two- 
iifths, or 49*30978 grains. This would,be 
nearly the same as the weight of the gold 
crown of 1544, and, having regard to the fapt 
that the gold crown*of Henry VIII. was the 
first coin for which the present standard of 
fineness was used, it would appear that the 
most suitable name for the new unit would be 
“crown.” To adopt this name would be 
following the same course as was taken in the 
case of the sovereign : that coin was introduced 
by Henry VII., replaced by the guinea in the 
reign of Charles II., and re-introduced by 
George III. Similarly, it would not be 
unreasonable that the gold crown, first issued 
in the reign of Henry VIII,, and given up in 
the reign of Charles II., should be re-intro¬ 
duced by his Majesty King Edward VII. 
This coin would also recall another interesting 
historical fact. As the sovereign weighs 
123*27447 grains and is made of 22 carat gold, 
it contains 113*0016 grains of pure gold. The 
proposed crown would therefore contain 45*2 
grains of pure gold, which is the amount of 
gold that was contained in the gold penny of 
Henry I, The coin, which, it is suggested, 
should be the principal unit of a decimal 
system of money, would thus be equal in 
weight of pure gold to the penny of 1257 ,* 
and of the same standard of fineness, and 
almost of the same weight, as the gold crown 
of 1544. 

Adopting the gold crown as the unit of 
money of account, and dividing it into 100 
pennies, the proposed decimal system may be 
represented as follows :— 
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This would be in accord with the usual 
system of decimal money, and would be much 
simpler than the system of pounds, florins, 
cents, and mills proposed by the Parliamen¬ 
tary Committee of 1853. 

Although the unit of money account would 
be the gold crown, sovereigns would continue 
to be used without any difficulty, as one 
sovereign would be equal to two crowns and 
a half, two sovereigns to five crowns, and so 
on. But it would be advisable to coin no more 
half-sovereigns, as the gold crown would be too 
nearly the same size; for this reason too, the 
crown should have its value, “ One Crown,*' 
clearly stamped upon it, so as to prevent the 
possibility of mistakes. It might be advan¬ 
tageous to issue notes of five and ten crowns, 
making these of smaller size than the 
note. 

All existing silver coins could continue to be 
used under the proposed decimal system, but 
it would be necessary to issue a tenpenny 
piece and a fivepenny piece. As the shilling 
is I-60th part of a troy pound of standard 
silver, the tenpenny piece should weigh, if 
made exactly in accordance with the present 
silver coinage, 69 818 grains. This is very 
nearly 70 grains, and it might be better to 
make the coin of the latter weight, as it 
would then be exactly i-iooth of an avoir¬ 
dupois pound, and could be used as a weight. 
This would appear reasonable, especially as 
the troy pound is no longer a legal weight. 
If the tenpenny piece were made 70 grains in 
weight, the fivepenny piece should be 35 grains 
or I-200th of a pound. 

No change would be required in bronze 
coinage, as the penny, halfpenny, and 
farthing would continue in circulation. 

The following Table shows the value of exist¬ 
ing coins in the proposed decimal system, and 
the manner in which they would be written 

Coins of Pretonk Volue in Do- Wntken tit Deci- 


Sytkem. 

dmal Sytkem* 

mal Syitem. 

Sovereign ,^. 

2) crowns 

C. »-so 

Half Sovereign. 


♦» 

C. r*s 

Five Shilling Piece .. 

60 

pence 

C.O6O 

Double Florin . 

50 


C. 0*50 

Half Crown ........ 

30 


C 0*30 

IPIorin... 

25 


C 0*25 

. 

12 * 

ff 

Ct 0-12 

‘Miqpapoe*' 

6 


C;o*o6 

«... 

3 

t* 

C, 0*03 


Coins of Prosoot Volue in Do- Wriktf a in Dooi* 

Sjrstom. cimal Sjtsteai. xnal System. 

Penny.. 1 penny ,, C. o*ox 

Halfpenny | „ .. €.0*005 or 

o*oo| 

Farthing... J „ .. C. 0*0025 or 

o-ooj 


It is proposed that the fiorin should be valued 
at 25 pence, so that it should be exactly equal 
to one quarter of a gold cro\^n, and the double 
fiorin at 50 pence, so as to be equal to the 
half of a gold crown. The present weight of 
the florin ta 174*545 grains. It would be desir¬ 
able in future issues to increase this to 
175 grains, so that the florin might be equal in 
weight to 2^ tenpenny pieces, or 1 -40th of a 
pound weight of silver. 

No change would be required in bankers 
weights for gold, as the 10 sovereign weight 
would be the weight of 25 crowns, the 
20 sovereign weight that of 50 crowns, and so 
on. 

Although the pound would no longer be used 
as the ordinary unit of money of account, it 
could still be used, if desired, in the statement 
of large sums; and, as I have explained, the 
sovereign, as a coin, would remain unaltered. 
The process of conversion from pounds to 
crowns, and versd^ would be very simple. 
To convert a sum of money expressed in 
pounds to the corresponding amount expressed 
in crowns, all that is necessaiy is to add an o 
and divide by 4; and to convert crowns to 
pounds, it is only required to multiply by 4 
and strike off the last figure. For example, 
is equivalent in value to C.206,230. 

The proposed unit would be convenient for 
the conversion of British money into the 
monetary systems of other nations. Taking, 
for example, some of the more important of 
these, we have the following equivalents 


France.10 francs equal to 1*00 crown. 

Germany 8 ntarks 0*99 

India 6rupees 1*00 

Holland . 5 fic^s 1*04 

Russia........ 4 roubles 1*04 

Japan. 4 yen 1*00 

United States.. 2 doUan 1*03 

Portugal. amtlreii i-oo 


Of course the relative value of the difeient 
coins vaxy sli|j^tly as the rate of eschitofe 
alters, hut the above Table will show that the 
proposed gold crown would he a pm* 
venieni unit lor comptriioii with the msbehliy 
ayetema of other nat^s* . t . 

The prhicipai dbjeetion to the frcifdhiA 
dectmij system is that the value df the 
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relatively to the gold unit is reduced by i-25th 
part^ and this is undoubtedly a serious one, 
but it is, perhaps, not insuperable, and to 
introduce a decimal system without this small 
change would be very difficult. If, for example, 
the penny was maintained at its present.value, 
and was taken as the lower unit of account, 
then the higher unit, equal to too pennies, 
would be 5-i2ths of £1^ and would have no 
satisfactory relationship to the sovereign, as 
ffve units would be equal to £2 is. 8d., and 
ten units to £^ 3s. 4d. With such a system 
the sovereign would practically have to be 
given up, and this is inadmissible. The 
objections to such an arrangement would be 
far greater than to making the new unit equal 
to 4*5th8 of a sovereign, and dividing this into 
100 pennies. 

But if the very small reduction of the value 
of the penny which I have proposed is re¬ 
garded as too serious to contemplate, then the 
only alternative that remains is to abandon 
the idea of introducing a decimal system of 
money into this country, and to adhere to the 
time-honoured British system of pounds, shil¬ 
lings, and pence. That this would be the 
course preferred by many people is probable, 
but it would be difficult to say whether they 
are in a majority. One thing is certain, and 
that is that a system of decimal money should 
not be introduced without a most careful 
consideration of the effect it would have on 
the commercial transactions of all classes of 
the nation. 


THE INDUSTRIAL OUTLOOK IN JAPAN. 

In recent yeari the proportion of Japanese foreign 
trade which has found its way into the bands of 
native importers and exporters, thus avoiding the 
foreign merchant bouses who were at first instru¬ 
mental in holding up Japan’s over-sea commeicc, 
has steadily and continuously increased. One of the 
causes which has produced this result is to be found 
in the financial assistance which the Government 
affords to native traders through the medium of the 
Yokohama Specie Bank, this bank being entitled to 
gel foreign bills of exchange re-discounted by the 
Bank of Japan to an amount not exceeding 2,000,000 
at a rate of a per cent, per annum. * Another cause is 
the desire of European and American manufacturers 
to get into direct trade relations with the natives. 
It is a common b^f that JapSn has before her an 
tmportaiit ftstore at a tnaimfaetitiiiig country, and 
flait in time she wffl be able not only to supply most 
of h«r own waiit% bat ^ ^Whre European and 
Ameiioim nwia&ctaseia oat of the Far-Eastern 


markets. This opinion rests largely upon the know¬ 
ledge that Japan has plenty pf coal, a great number 
of waterfalls which will in time to come be harnessed, 
and an abundant supply of cheap labour. But in his 
interesting report on the trade of Japan just issued 
(No. 4026, Annual Series), Mr. E. F. Crowe, 
Commercial Attache to His Majesty’s Embassy, 
Tokio, points out that the position in these respects 
may not be maintained. Coal is no doubt to 
be found in considerable quantities in Japan, 
but prices have risen so much of late years 
that the cost of production for those mills which 
require to use a great deal of it has grown to an 
unthonght-of extent, and unless their owners reduce 
their prices this one factor alone roust have a serious 
effect cm Japanese trade. Coal, which in 1903 cost 
IIS. 5 d. a ton, had increased to between 13s. and 14s. 
in 1906 and 1907. Even more important than coal 
is the labour question. Japanese labour has been 
very cheap in the past, the average daily wage for 
male operatives being lojd., and for females 5|d. 
These arc the figures for 1905, the latest reliable ones 
yet published. According to the returns compiled 
by the Bank of Japan, however, the price of com¬ 
modities has been gradually iucreps’ng. llice, which 
forms the preponderating proportion of Japanese 
workmen’s food, reached a record | rice in August 
and September, standing at 18 yen per koku, 
although it has falieu since then. The price of 
tobacco has been increased, and sake, sugar, and 
kerosemv all of which are consumed to a certain 
extent by the labouring classes, will advance in cost 
in consequence of the increased taxati<n recentlv 
sanctioned by the Diet. The people, too, are gradually 
developing more luxurious tastes, and though this is, 
perhaps, a good sign in one way, it shows that there 
can only be a small margin, if any, left over after the 
operative has paid for his daily expenses. The result 
of this will be that vrages will have to be increased, 
and that in lime one of Japan’s chief advantages will 
disappear. As a matter of fact, there has been an 
advance of wages during the past year, although 
there were many who asked for enhanced payments 
but were not successful in their demands. 

At present there is no factory legislation in Japan, 
but leading men are advocating the necessity of in- 
troducing some measuie under which the large mills, 
now springing up in various parts of the country, 
should be controlled. In most of the old-fashioned 
concerns there are two days of rest a month, on the 
1st and 15th, but in many of the new and large mills 
a holiday is Uken either every seven or ten days, and 
this enables the day and night shifts to alter. The 
average length of the working dav is ten hours, not 
inclpding the time set apart for meals, but Air. Crowe 
thinks it doubtful whether the actual amount of work 
performed surpasses what the British workman does 
in a shorter time. Even where payment is by piece¬ 
work, there is not found in Japan cither the intensity 
of application, or the high standard of skilfulnM 
which a Western mill manager demands. No doubt 
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when factory laws are introduced they will be based 
to a certain extent on Western models, and it would 
seem almost unavoidable that there should be conse¬ 
quent increase in the cost of production. 

Hitherto British capitalists have found great diffi¬ 
culty in carrying out their schemes in Japan, but the 
steel foundry to be established at Muroran, in the 
Hokkaido, by an Anglo-Japanese syndicate, pro¬ 
mises to be an exception to the rule. It consists, on 
the one side, of two well-known British companies, 
and on the other of the Hokkaido Colliery and 
Steamship Company. The capital of the new con¬ 
cern is 1,000,000, of which one half will be found 
b> the British companies, and the other half by the 
Japanese, while any further capital required will be 
arranged for by both parties. The actual board consists 
of four Japanese directors, four British directors, and 
one neutral director, who is also a Japanese, but as 
regards the Board in Japan two of the British votes 
are represented by one Japanese, so that it would seem 
that the Japanese have at present a controlling vole. 
Mr. Crowe says that the Japanese Company will pro¬ 
vide the coal from their own Yubari collieries, in the 
neighbourhood of Muroran. It had not on the date 
of Mr, Crowe’s report been decided what iron ore will 
be used, but experiments are being made with ferru¬ 
ginous sand, which is found in large quantities in the 
Hokkaido. The Nippon Seikosfao, as the steel foun¬ 
dry is called, will have the right to use any process 
patented by the British firms necessary for the steel 
works operations, free of royalties, while the Japanese 
Colliery Company will transfer the lease of such lands 
as have been allotted for the steel works at the 
original rent. It is provided in the agreement that 
wherever prices offered are equal, the foundry shall 
give preference to the British companies in the pur¬ 
chasing of goods. Mr. Crowe says that on the date 
of his report some £750^000 worth of British ma¬ 
chinery and material was on its way out. The 
foundry will probably pot be in a position lo com¬ 
mence serious operations before the middle of 1909. 
The working of this joint enterprise will be of unusual 
interest to all those concerned in Japanese trade. It 
will not only afford a valuable clue to the possible 
success or failure of other joint schemes which are at 
present on the tapis^ but it will give an indication as 
to whether it is best in combined undertakings that 
the control shall be in foreign or in Japanese hands. 

Japan suffers much from fire and fiood, and Mr. 
Crowe directs attention to them. The inflammable 
nature of the ordinary house, and the lack of proper 
engines and of a sufficient water supply often turn a 
trifling blaze into a serious conflagraBon. Leading 
British manufacturers of fire engines are represented 
in Japan, and exhibitions have been given by sellers 
of fire extinguishers, but the cotmliy as a whole 
remains content with the trumpery native appliances. 
,piily a few months ago the town Hokodate was 
^]y ^ped out by a terrible fire. mjd^c matters 
who bad assured with some of the small 
dpni^nies failed to get feimburaed for their 


losses. Considering how stringent the Government 
regulations with respect to insurance are supposed to 
be, it is strange, Mr. Crowe thinks, that the dangerous 
condition of the companies was not ascertained at an 
earlier date and their operations restricted. The 
nationalisation of the railways of Japan was completed 
last year, when the last of the 17 principal private 
railways was taken over in October. The promised 
improvement in the service is not yet apparent. 


THE CITRUS FRUIT INDUSTRY OF 
CALIFORNIA. 

The citrus fruit industry of California has grown 
up gradually. It began to assume commercial im¬ 
portance in the ye.ir 1880, and in t886 it amounted 
to a thousand car-loads of three hundred boxes each. 
Between 1890 and 1895 it had increased to from tour 
thousand to seven thousand car-loads annually, and 
from 1900 to 1907 to between twenty-four and thirty- 
two thousand car-loads annually, f.r., from six million 
to e1e%'en million boxes, having a gross value of from 

5,000,000 to 6,400,000. The lemon comprises 
from ten to filleen per cent, of the citrus crop. Inhere 
are a few pomelos (grape fruit) giown. Three-fourths 
of the oranges are of the Washington Navel variety, 
the remainder comprising the Valencia, as the most 
important variety, and ibc St. Michael, Mediter¬ 
ranean sweet, Thompson, Ruby, Maltese blood, 
Jaffa, seedlings, and Tangerines. There are about 
sixty-five thousand acres of citrus fruits in California, 
distributed among some six thousand growers. From 
ninety to ninety-five per cent, of the cilius fruits are 
shipped to markets outside California. The citrus 
fruit mda.%try has, according to a recent bulletin of 
the United States Department of Agriculture, reached 
its greatest development in Southern California, which 
is made up largely of the San Bernadmo, Santiabriel, 
and San Fernando valleys. It has become most 
prominent in the foot-hill regions and lower lands 
extending down from the San Gabriel and San 
Beraadino mountains which make up the Sierra 
Madre range; in the river-side district; at the base 
of the Temescal range, and in the coast region in 
Orange and Los Angeles counties. There are smaller 
and not less favourable regions in Santa Barbara 
and Ventura counties, close to the mountams, 
and in San Biego county. In recent years the 
industry has been developing north of the Xeha- 
chap! range of the Serra Madre Mountains, espe* 
daily in Tulare, Kem, Fresno, and Battle counties^ 
though oranges are grown to a limited extent in othor 
fruit-growing counties in the central and nofthem 
parts of the State as well. The greatest devalo|)^ 
ment has occurred in Tulare county, where the 
annual production is now about two cuf* 

loads of oranges, mostly of the Washington Kwset 
variety. New plantings have been made, whjtdi^ 
under Isvourable condUioiif^ may inoreese 
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production in that district to ten thousand cars in the 
next few years. The orange crop of Northern CalU 
fomia matures from four to six weeks earlier than it 
does in the southern part of the State, notwithstand¬ 
ing that it is from two hundred to hve hundred miles 
further north. This unu<>ua 1 condition is due to the 
topography of the Pacihc Coast. The large inland 
valleys of northern and central California lie between 
two great mountain ranges, extending north and 
south. The Coast Range Mountains shut off the 
modifying influences of the sea, causing relatively 
higher night temperatures during the summer months 
than prevail in the southern part of the State. Citrus 
fruits are grown in California on many types of soil 
under an intensive system of orchard management. 
Irrigation is necessary, except from December to 
April, when the rainfall usually occurs. As in other 
horticultural industries in the United States, there 
has not yet been developed a uniform system of 
management in respect to tbe treatment of the soil, 
the use of winter, the applicali m of fertilisers, or in 
the treatment of the trees. In a general way it may 
be said that the tillage is frequent and thorough 
during tbe season from March to August or Septem¬ 
ber; that cover crops, especially winter vetch. 
Canada peas, and burr clover, are coming into 
general use as a winter covering, and as a means of 
improving the condition of the soil; that pruning, 
except with the lemon, is not systematically 
practised, and that commercial fertilsers of various 
kinds are probably used more extensi\e1y than in any 
other orchard industry in the country, except in citrus 
fruit growing in Florida. The groves vary in size, 
the smaller ones containing fiom five to ten acres, 
the latter being a common unit of size. There are 
many groves of fifteen to twenty acres or more, and 
the groves of some growers range from one hundred 
to two hundred or more acres. There are a few 
large companies and corporations engaged in the 
business, sonic of them having from 250 to 2,500 
acres of ci.riis fruits. The harvesting of tbe Wash¬ 
ington Navel crop begins in Novemlier in northern 
and central Cali fomia. and extends to (be middle of 
June, or tbe first w'eek in July in southern California. 
The Valencia season opens at the latter part of May 
and extends into the latter part of September or be¬ 
ginning of October, the trees at that time bearing 
the crop to be harvested and the partly developed 
fruit for the crop of tbe following season The other 
varieties of oranges arc harvested from February to 
July. The lemon is picked from tbe same grove in 
practically every month of tbe year, although the 
largest part of the crop is hat^'ested from Noi^cmber 
to May, a single tree generally containing fruit in all 
stages of development* frinn the blossoms to the 
mature lemon. Ttse citruA Ihiit growers of California 
ere as a class men of hflgli intelligence, and many of 
them are of large Imsiness experience and capacity. 
.Co«opemtioiii]i Uie handling of the citrus fruits is the 
,cmner atQne.on wldch many of the successful busi- 
.nesies In California res|« Among the various systems 


of marketing the fruit there have been developed 
some of the best examples of co-operative organisation 
among fruit growers to be found in America. These 
co-operative associations, organised primarily for the 
business of packing and distributing the fruit, 
handle from 70 to 75 per cent, of the entire citrus 
fruit crop. The citrus fruits of California are dis¬ 
tributed to markets throughout tbe United States 
and Canada, and also to Tluropean countries. They 
are despatched under a specially organised refrigerator 
car service. From November to the middle of March 
during which period about one-half of the crop is 
sent ofif. The weather in California and throughout 
the territory en route to distributing points, is cool, 
and consignments are made under ventilation with¬ 
out ice, the ventilation of the cars being regulated by 
the railway company under instructions from the 
growers. After the middle of March, cool weather 
in California or in transit, cannot be relied upon, and 
ice is generally used for refrigeration. Early in the 
season, especially during January and February, 
when tbe fruit is packed in a cool condition it may 
be frozen in transit, unless special ptecautions are 
taken to protect it. Occasionally after the middle of 
March the fruit may be loaded at a temperature of 
80® to 100^ Fahrenheit, but a large proportion of it 
is packed at a temperature of not above 65^ Fahren¬ 
heit, even as late as the ist of June. A standard car 
forty feet in length usually contains 384 boxes of 
oranges loaded two tiers on end and six rows wide. 
The boxes have a weight of 72 pounds each. 


THE COMMERCIAL CONDITION OF 
MOROCCO. 

The import trade of Morocco is valued at about 
j£‘5,ooo,ooo, and, of this amount, the greater part 
goes into the cofifers of the merchants of England, 
FVance, and Germany, with tbe first two at present 
straggling for supremacy. Despite the many centu¬ 
ries of life, Morocco has not been dexeloped—it is 
almost virgin territoiy. Its forests and mines are in¬ 
tact. The American Consul at Tangier says that 
there are no railways, no electric transportation lines, 
no telephones, no telegraph to speak of, electric lights 
of more or less uncertain existence only in one town; 
the coast known, the interior a wilderness, where 
even the Sultan dare not go. While the interior of 
Morocco is as rcpiescnlcd above, a w’ilderness, the 
coast is more or less accustomed to European methods 
—tbe people eat French sugar, drink English tea, 
and wear Manchester cottons. In the eight port 
towns and ricinity there are quite enough people to 
satisfy ordinary demands as regards the opening up of 
fresh trade. At present cotton goods from the United 
Kingdom alone amount to £Soo,ooo a year. Sugar 
is imported to about tbe same extent annually. 
Candles reach nearly 100,000 a year, and tea, 

50,000. A wiy serious hindrance to the develop- 
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ment of internal trade is the entire lack of any 
practicable means of transportation and communtca* 
tion. When it is noted that in a country covering 
more than 300,000 square miles, there is not a single 
railway or other means of mechanical transportation, 
the fact that internal commerce is restricted docs not 
seem strange. Morocco, exposed on the north to the 
Straits of Gibraltar and the Mediterranean, and on 
the west to the Atlantic, offers every inducement to 
the development of commerce, but up to the present 
the policy of discouragement of foreign enter¬ 
prise has kept out would-be developers—a policy 
which has been greatly assisted by the disturbed 
political conditions and lack of law. Foreign capital, 
however, has managed to secure a foothold along the 
coast of the country. Tangier is the northern com¬ 
mercial centre. The west coast has many, such for 
example as Laraiche, Rabat, Casablanca, Mogador, 
Mazagan and Safh, all of which ha>e a more or less 
flourishing import and export trade, fed by the 
coastal and interior area within a radius of perhaps 
thirty or forty miles. Outside of these pocket-like 
areas the country is self-supporting, although, neces¬ 
sarily, small quantities of tea, candles, sugar and 
cloth go inland. Fez and Marrakesh (Morocco), the 
northern and southern capital cities, attract some 
little import trade which, however, goes direct from 
the nearest port, and has no developing influence 
upon the 150 or 200 miles of intervening territory. 
There are in Morocco no roads which could properly 
be called such and not more than a dozen bridges, 
and those only over small streams where the most 
simple forms of construction could be employed. 
Rivers must be forded, and when the water is high, 
as is often the case, there is nothing to do but wait 
until it subsides. Aside from the occasional “ fandak ” 
(enclosures where animals may be stabled) there is no 
facility for “putting up’* except in the open air. 
The traveller in Morocco must carry all things with 
him and prepare to sleep where he may. There arc 
six methods of transportation in general use in 
Morocco, or perhaps it would be better to say that 
there is but one method with six variations. In order 
of their importance these are—mule, horse, donkey, 
camel, woman, man. Of these the mule, horse and 
camel may be classified as animals which, generally 
speaking, are used to transport heavy loads over long 
distances. The mule can carry all that can be piled 
upon it, say 600 pounds, for an unlimited distance, as 
can also the came). The horse receives more con¬ 
sideration, travels long distances but is never bur¬ 
dened so heavily. A donkey can carry several 
hundred pounds almost any distance but is generally 
used for short journeys. Woman is preferred for 
the carrying of loads of 50 to 100 pounds of firewood, 
fodder, charcoal, farm produce, &c., from the countiy 
to the towns, her journey varying ill length from two to 
imtefla miles each way. Man is hsed principally as 
a eourler for the carrying of messages over long 
dittincss, idthough in the cities there ate many 
Soudanese or low-caste Moots who transport heavy 


objects. Vehicles are practically unknown; Tangier 
alone, of the Moroccan cities, has a number of 
wheeled vehicles, peihaps a dozen, most of which 
are heavy carts imported by the Foreign Sanitary 
Commission for use in keeping the streets clean. 
Owing to the absence of roads, vehicles would be 
useless, but roads, says the Consul, will come hand 
in hand with railways. The Consul goes on to say, 
** it is probable that no other cotin try has the field 
for future development which Morocco has, one 
reason being its present primitive state, which allows 
development in every imaginable direction, and 
another being its vast natural resources, which make 
such development profltable and possible. Once 
the real development of the country really begins, 
the wealth of the country wit] be surpriaing. Mines 
of lead, zinc, tin, antimony, silver and gold will be 
opened. Kxtensne irrigation systems, through a 
tapping of the four large rivers and the sinking of 
artesian wells, will treble the area of land fit for 
agiicultural purposes, and the introduction of modem 
farm machinery will treble the production per acre. 
Fruit farms will be worked on a scale equal to the 
vast farms of California, conditions for fruit-growing 
being as good or better than those of that State. It 
bas already been demonstrated that silk culture is 
especially adapted to becoming a cottage industry in 
Morocco, the quality thus produced being equal to 
the best Italian. Cotton has been grown in Morocco, 
and the best botanical authorities unite in praise of 
the natural conditions for such an industry. Railways 
supplanting the mule and the canal, would unite the 
country, making po.ssible the sale along the coast of 
fruit and grain grown in the interior, a thing now 
almost unheard of. Building is now confined to 
the thin fringe along the coast, because of the im¬ 
possibility of tran.spoTting building materials inland. 
Fisheries would be conducted on a large scale, one 
at Tangier already having demonstrated its practica¬ 
bility. Manufactories, even, would soon be necessary 
to supply the demands of the people.** 


THE TRADE OF SICILY. 

Some interesting facts and particulars of British 
tirade with Sicily are contained in the latest Consular 
Report (Cd. 3727-108) on the trade and commerce of 
the country for the year 1907. The population of 
the island is rather more than 3 J millions, and during 
the year 1906 there was a shrinkage of 17,175 
tants. The chief products comprise grain, a large 
proportion of which is grown In the province of 
Catania in the east of the i.sland; maize, nearly all of 
which comes from Messina, and rice from Syracuse; 
wine, olive oil, oranges and lemons, tobacco, textiles 
and firiieries. From Palermo, the principal port, 
the chief exports are green fruit, vegetables, almonda, 
sumach for tanning purposes, olive oil, tomato paite, 
and raw hides. The value of the imports from the 
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United Kingdom into the port in 1906 was 278,678, 
while the exports were 12,749. The former have 
increased during the last five years, while the exports 
have declined. There is a shipbuilding yard belonging 
to the Italian union of shipbuilding establishments 
at Palermo, and during 1907 the Europa {10,500 
tons), the biggest merchant steamship yet con¬ 
structed in Italian yards, was launched therefrom. 
British shipping resorts to the port of Palermo in 
increasing numbers and tonnage, the latter having 
risen from 427,750 tons in 1902 to 685.330 in 1907. 
The principal article of import trade from the United 
Kingdom is coal, 182,892 tons ^metric) of which 
were brought into Palermo in 1907. A good deal 
more than half the total quantity of coal that reaches 
the island is conveyed in British bottoms. Sulphur, 
a well-known Sicilian product, has been exported in 
diminished quantities during the last few years, the 
American competition being an increasingly em¬ 
barrassing feature. 

During 1007 the Parliamentary Commission to 
inquire into the condition of agricultural labour in 
Sicily visited the island, and the general impression 
was that the want of ethcient means of communication 
is at the root of the chief evil which arrests agrarian 
development. Some o( the roads connecting 
towns actually visited by Consul Churchill (the author 
of the present report) were quite impracticable for 
wheeled traffic. During the winter of 1907-08 the 
disturbed financial conditions of the United States 
set back the current of emigration towards Italy 
and many Sicilians returned home, proposing to 
emigrate again to America when the labour market 
should be more promising. Vineyards are now 
being reconstructed all over Sicily. Many of the 
stock are beginning to bear fruit, but this unfortu¬ 
nately coincides with the reconstitution of vineyards 
elsewheie, the result of which is likely to be an over¬ 
production of wine, with the consequence of very low 
prices. The pros{)ects of the olive culture for the 
season 1907-8 are very satisfactory, the fruit being 
excellent and in good condition. 

The railways in Sicily are part of the general 
system of Italian State Railways, the only lines not 
belonging to the State being two branches in the 
vicinity of Mount Etna, one of which is a British 
undertaking. The State has authorised the coU' 
struction of new lines extending to about 280 miles, 
at a cost of above two millions sterling. 

In order to impart greater elasticity in their 
revenue, the Palermo Municipality took over the 
gas works, and in sjnte of increased pay to the 
workers and a reduction in the charge for gas it is 
estimated that the profits for the current year would 
be about ;£‘i6,ocx). Various improvements in the 
postal service, telegraphs and telephones arc being 
carried out, and a wirdess telegraph station is to be 
set up at Palermo in communication with Naples and 
Cagliari. 

Very few commercial travellert have been to Sicily 
during the last year or two; most of the British trade 


So I 

comes to Sicily through agencies in Milan, Geneva, 
and Naples. Immense quantities of hardware, 
enamelled goods and nails are sold in the island, 
most being of German origin, and there are oppor¬ 
tunities for trade in fancy goods of various kinds. In 
hotel enterprise thete is room for the employment of 
British capital, especially in regard to new sites. ^ 
The other ports of Sicily do not call for special 
notice, except perhaps in the case of the western port 
of Marsala, where the abundant vintage brought 
about a decline in prices of wine, the quality being 
lower than in 1906. A new steamship company, 
called La Sicania, has lately been formed in Trapani, 
with a branch at Marsala, for carrying Sicilian wines 
to the principal ports in the Mediterranean, Ionian, 
and Adriatic Seas. 


THE FORESTS OF ASIA MINOR. 

The trees of which the forests of Asia Minor are 
composed, are the fir, pine, cypres>, cedar, juniper, 
birch, chestnut, oak, plane, poplar, linden, beech, 
elm, ash, and willow. The old forests have dis- 
ap{jeared, and the tendency of nature to prepare the 
soil for a second grow'th is being continually defeated. 
As no industry has ever laid claims, to any great 
extent at least, upon the forest of Asia Minor, their 
disappearance can be attributed only to the demand 
for fuel. Fir and pine forests now exist only on the 
high plateaus, or mountain ranges, such as the 
Paphlagonian mountain range, which is situated 
towards the shores of the Black Sea, In this dis¬ 
trict the rainfall is greater each year than in the 
vilayet of Sm)rna. Beech, plane, and elm trees also 
thrive in the valleys and plains. In Armenia there 
arc large forests of red beech, w alnut, oak and chest¬ 
nut. The American Consul at Smyina says that 
there are reported to be forests of large beech trees 
in the country at the back of rrvbizond, at some 
distance from the coast, and in the Ak Dagh 
Mountains. It is also said that there are forests of 
tall pines not far from Angora. Between Smyrna 
and Konia there are no forests of importance. The 
willow tree which grow's w’ell in some parts of the 
country, especially near Angora is, to some extent, 
protected from the inhabitants on account of the 
shade it affords in summer, and because it growls 
rapidly, and is supposed to act as a preventive 
against fever. The w'hip-like branches are often 
woven into bee-hives. The poplar is frequently 
found in large groves scattered about the countr}'side, 
and is used chiefly in constructing houses in the 
Turkish villages. The Oriental plane tree is found 
all over Asia Minor, but seldom in groves. They 
usually stand alone along the roads, and serve 
the traveller as halfway stations, where he finds 
some protection from the summer sun. These 
trees also add considerably to the scenei^ of the 
country. They grow to be several hundred years 
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old, and often attain such size that shepherds have 
been known to cut huts in the trunks of the standing 
trees, and their vitality is so great that they continue 
to live for >ears afterwards. The plane is also a 
favourite shade tree. Smyrna has none, but Con¬ 
stantinople and the little villages leading away from 
the Bosphorus, as well as most cities and villages in 
the interior, have large numbers of them. The Turks 
are fond of having them in front of their cafes, and 
in the yards of their mosques. The Oriental cypress 
is a stately tree, which grows to exceptional size in 
Turkey, and especially along the coast of Asia Minor. 
It is revered by the people, and is planted in groves 
in every Turkish cemetery. These trees aie an orna¬ 
ment to the country, and no Turkish landscape is 
complete without them. In the old cemetery of 
Smyrna the grove is several hundred years old. In 
various parts of the vilayet of Smyrna a certain kind 
of scrub oak flourishes, upon the leaves of which a 
gall wasp lays its eggs. These eggs become secreted 
in the cells of the plant, and after a time form excres¬ 
cences the size of a berry, called gall nuts, from 
which a winged insect makes its way out and escapes. 
The nuts aie green and white in colour, and some 
3,000 to 4,000 sacks are shipped to England, Ger¬ 
many, and Austiia every year. Some gall nuts are 
exported to America for the purpose of making ink, 
but only small quantities are shipped from the port of 
Smyrna, In the opinion of experts the (juality of 
the timber in Asia Minor is good. The State lescrves 
to itself the control of the forests at all times, but 
there does not appear to be any regularised system 
of forestry, with the exception of a few experiment 
stations. The peasants are permitted to chop and 
burn freely. A Government peimit is necessary 
only in case timber is to be exported. The owner 
of some forests near the head waters of the 
Boli Su River, who holds a permit to export 
timber, has given the following description of 
the manner in which timber is obtained in that 
district. Along most of the rivers which flow 
into the Black Sea there are many primitive saw mills, 
only a few of which are equipped with steam-engines. 
The logs aie dragged down the mountain side by 
horses and oxen and rafted down the Boli Su to the 
mills, where they are sawn into lumber for shipment 
to Constantinople or other parts of Turkey. Nomad 
tribes who in winter house themselves and their 
flocks in timber huts have done much harm to the 
forests of Asia Minor, especially in the vilayet of 
Smyrna. In order to obtain the necessary logs or 
poles for building their huts they help themselves to 
any unprotected timber in the neighbourhood. The 
disappearance of the foiests, especially in the vilayet 
of Smyrna, has been marked by greater degrees of 
heat and cold. The date palm has practically 
‘ become extinct here. In the winter and spring there 
are usually floods, which are destructive to life, pio- 
perty and crops. In the , summer there is not 
sufhctent moisture in the soil of many districts, for 
the reason that the rain passes away at once down 


woodless ravines without being absorbed by the 
ground. As a result large tracts have become sterile. 
Crop failures and famines in Asia Minor may therefore 
be traced to the lack of forests. The demand for 
timber of every description in Smyrna may be stated 
as follows :—Boxes and cases for the fig and raisin 
industry; hard wood for flooring; mahogany and 
walnut for furniture and cabinet-making, picture- 
frames and wood ornaments. There are a few 
sawmills in Smyrna which make a business of sawing 
and planing imported timber into the sizes desired by 
the local trade. 


FRENCH BAUXITE. 

According to oflicial figures, the quantity of bauxite 
exported from France in 1907 was 110,915 tons, 
valued at ;f95,ooo. The French dejiosits, which 
were the first to be discovered, continue to be the 
most important in the world, both in extent and 
value. The first valuable beds were found in the 
neighbourhood of Les Baux, a few miles to the west 
of Marseilles, which accounts for its name. At 
present, according to the American Consul-General 
at Marseilles, the chief sources of supply are in the 
department of the Var, a few miles east of Mar¬ 
seilles, from which exports are made. From a 
mineralogical point of view, bauxite is a non-silicated 
earth of the oxide family. It may be compared 
somewhat with corundum, and with emery, w'hich is 
merely a variety of coiundum. Indeed one of the 
chief uses to which it is put in the United States, is 
for the manufacture of an artificial corundum. It is 
also utilized in that country in the manufacture of 
aluminium, alum, and various refractory products. 
This last application is of comparatively recent origin, 
and is by no means so extensively generalised as in 
France, although it is beyond doubt, that as a 
refiacting material for lining furnaces in which the 
corrosive action of the basic slag must be resisted, the 
utility of bauxite is very great. The Consulting 
Engineer of the city of Marseilles has stated that in 
1907 the production of aluminium was 25,000 tons, 
requiring for the manufacture thereof 120,000 tons of 
red bauxite; the manufacture of refractory products 
consumed 180,000 tons of other bauxite; the total 
production of this mineral, therefore, was 300,000 
tons in 1907. Since a year ago the exploitation of 
French bauxites has developed considerably, this 
being due to the fact of the establishment of a 
number of new factories, in which use is made of 
processes the patents for which have expired. Rich 
deposits of the mineral have been found in different 
localities, until now unexplored, and the newly- 
organised companies have eagerly taken up conces¬ 
sions, some of which may or may not be actually 
worked. In the opinion of the Marseilles engineer 
the French bauxite deposits are inexhaustible. Almost 
every day new pockets are brought to light, which are 



3, 1908. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


803 


not utilised. After the exhaustion of deposits of 
bauxite yielding from 60 to 65 per cent, of aluminium, 
the aluminium industry will have in reserve deposits 
yielding bauxites containing 45 to 47 per cent, of 
aluminium, these latter deposits being practically 
inexhaustible. The refractory products manufactured 
from white bauxites, containing from 40 to 45 per 
cent, of aluminium, are much sought after in France 
for use in industries where exceedingly high tempera¬ 
tures are maintained. Cupolas, locomotive fire-box 
linings, and glass furnaces are manufactured of bauxite 
bricks, which give special satisfaction. These pro¬ 
ducts are sold at high prices. Practically the total 
production of white bauxite from the Department of 
the Var is shipped to manufacturers of refractory 
products in Belgium. The most expensive quality of 
bauxite is the white ore, which yields 60 per cent, of 
aluminium, 4 per cent, almost of iron, and which is 
without silica. This ore is utilised in the manufacture 
of chemicals. Next in value comes the red bauxite, 
containing 60 per cent, of aluminium and 3 per cent, 
of silica, which is converted into aluminium. Third 
in order comes a special white bauxite for the manu¬ 
facture of lefractory products, containing 45 per cent, 
of aluminium, traces of iron, and much silica. These 
are the broad descriptions of the three standard 
grades shipped by I^^rench producers. 

THE FISHERIES OF BENGAL. 

Mr. K. G. Gupta, late of the Bengal Revenue 
Board, and now member of the Council of India, is the 
author of a very important Report of over a hundred 
closely-jirmted foolscap pages, is.sued from the Bengal 
Secretariat, on the subject of the Fisheries of the 
Lower Provinces. The object in view is of course to 
improve and develop the fish supply, and for this 
purpose Mr. Gupta was deputed to examine the 
most important areas in Bengal as w'ell as the 
United Kingdom, America, and a few places on 
the Continent. The population of Bengal is about 
50I millions, of which about 40 millions are fish- 
eaters ; for these the chief fish supplies are derived 
from the rivers, estuaries,/Az/j, rice-fields, and lakes. 
It is estimated that the rivers furnish a perennial 
surface of 2,250 square miles, w’hich spreads out 
many times over during the rains, while the aggre¬ 
gate never-failing inland water area of the Province 
(including the large Chilka Lake) is not less than 
8,000 square miles, an area which, during the four 
months of the rainy season, is more than doubled. 
One of the most valuable of the estuarine fisheries 
is the Sundarbans. The main portion comprises a 
vast tract of forest and swamp, 195 miles in length, 
with an average breadth of about 44 miles. It is 
intersected by large rivers and estuaries running from 
north to south, and connected by a network of 
branches, which in their turn, are joined by innu¬ 
merable smaller channels interlacing in every direc¬ 
tion. Its countless waterways are full of most 
valuable fish and Crustacea — an enormous supply 


which is barely tapped, for the fishermen are few, the 
boats are unseaworthy, and there is no arrangement 
for the quick despatch of the catches from the fishing 
grounds. As to the open sea, there is no fishing 
or proper utilisation of the vast stores therein con¬ 
tained. Dr. Alcock, naturalist to the Indian Marine 
Survey, says, in an appendix to the Report, that 
though at present unknown, uncared for, and unap¬ 
preciated, the sea fisheries are of a value well-nigh 
incalculable, and will prove a mine of wealth. As a 
step to the proper turning to economic account of 
these maritime fisheries, Mr. Gupta says it is 
essential that Government should make a systematic 
survey of the bay, so that the favourite haunts and 
periodic migration of the fishes may be ascertained 
and recorded, and practical demonstration given as 
to what the sea is capable of yielding. If the results 
are promising, Mr. Gupta thinks that private enter¬ 
prise is sure to come forward and take up the business 
on commercial lines. A vessel of the latest type of 
steam trawler used on the east coast of Great Britain 
is necessary, as well as a staff of expert fishermen 
from England, with all necessary appliances. Mr. 
Gupta points out as a precedent that the Govern¬ 
ment of the Cape Colony brought a steam trawler 
with excellent results to their waters, and he eon- 
.siders there is a great opening for such trawlers in 
the Bay of Bengal. The main object is the opening 
up of a rich supply of food material, which has 
been hitherto overlooked or neglected, for the people 
of the country. As regards the transport to market 
of the catches, speed is of the utmost importance, 
and for this purpose gasoline and petrol boats, which 
are finding increasing favour in Europe and America, 
would be very suitable both in the estuaries and rivers 
of Bengal. The mechanism is simple and inex¬ 
pensive, and can be adapted to both large and 
small boats. For preserving and curing fi-sh ice 
and salt must, of course, be both easily procurable 
and cheap, and as regards the last item, the 
report recommends that the salt required for curing 
or preserving fish should be lelieved of all duty. 
Mr. Gupta adds, he is more than ever convinced by 
his investigations of the necessity of organising a 
Government agency for the conservation and develop¬ 
ment of the fisheries of Bengal. He suggests a con¬ 
stitution after the model of the Scottish Fisheries 
Board, a salaried Commissioner and an Advisoiy 
Board of six honorary members. The work of the 
Fishery Department of Canada fuinishes the nearest 
parallel to what will be expected of the new depart¬ 
ment in Bengal; but in the latter case the Government 
will have to do more, as it will have to create and 
build up the sea-fishing industry, with ♦he object of 
handing it at no distant date to private enterprise. 
Hatcheries and breeding ponds will have to be opened, 
foreign varieties will have to be introduced by accli¬ 
matisation and transplanting and scientific research 
in all its various branches will have to be set on foot 
and encouraged. The whole report is now believed to 
be receiving the careful consideration of Goveinment. 
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CHINESE VEGETABLE TALLOW. 

The vegetable tallowr tree, kno\vn to the local 
Chinese as the Mu-Tze-Shu/* is found in the 
mountainous and hilly sections of the province of 
Hankow. The trees grow in large numbers through 
the valleys in a semi rocky soil, and on the mountain 
sides to an altitude of 2,500 feet. 3 'he tree, accord¬ 
ing to the American Consul at Hankow, is of medium 
size, with heart-shaped leaves which turn a brilliant 
red in the autumn. The seed pods are seen in 
abundance on the small branches of the tree, and 
contain three seeds about the size of a coffee bean, 
gieyish* white in colour. As the autumn advances 
the pods dry up, exposing a cluster of three seeds. 
These arc picked during November, and at once 
stemmed and made ready for use. They are steamed, 
and the white exterior of the seed, which is the 
\egetable tallow, or “ Pi-yiu,** is thus removed. 
A small brown seed remains, which is ground in the 
Chinese millstone, boiled, made into calces, and 
placed in a press, and a light brown oil extracted 
from the keinel. This oil is known as ** Tze-}iu or 
vegetable tallow-seed oil, and is used by the natives 
as a burning oil, and also for adulterating other more 
valuable oils. The refuse is used as a fertiliser. The 
tallow is collected, melted, and put into large tubs, 
which serve as a mould. Blocks of wood are put 
into each cake, to which ropes are attached and 
serve as handles. In this form it is brought to the 
market at Hankow. The seeds, as first picked, 
yield in weight about twenty-eight per cent, of 
vegetable tallow, and about 40 per cent. ‘‘Tze-yiu.*’ 
The vegetable tallow sells in the market at from 
twenty-seven and sixpence to thirty shillings per 
“picul” of 133 pounds, and the vegetable tallow- 
seed oil at twenty-five shillings per “ picul ” of 
133 pounds, very small quantities, how'ever, of the 
latter oil being brought to Hankow, as none is 
exported. The vegetable tallow is used by the 
Chinese principally in the manufacture of candles, 
it being of greater consistency than the other oils 
used for the purpose, and only a small quantity of the 
white wax is needed. The vegetable tallow industry 
of Hankow is one of considerable extent, most of the 
tallow being shipped to Europe. None has been 
exported to the United States since the early part of 
1906, and that consignment was made as a sample. 
‘The tallow is said to mix readily, and European firms 
find use for large quantities in the manufacture of 
soaps and candles. Gieat care must be exercised in 
bujing it in Hankow, as much of it is adulterated by 
the addition of water and other oils, and most of the 
Hankow shippers have found it necessary to re-melt 
all the tallow in the presence of the native seller, and 
so remove any foreign matter. During 1905, accord¬ 
ing to the customs returns, twenty million pounds' 
were exported from Hankow, while in 1906 the 
amount increased to twenty-seven million pounds. 
U|i to No\ember 15, 1907, nearly twenty-seven 
million pnunda had been exported. 


ARTS AND CRAFTS. 

The Franco^British Exhibition ,—The plan of the 
Franco-British Exhibition—with its Palace of Deco¬ 
rative Arts as well as two buildings devoted to Ihe 
Applied Arts and another two to Industrial Art, to 
say nothing of the Palace of ‘Women’s Work —pro¬ 
mises so much to look at in the way of Arts and 
Crafts that, at the first blush, one is somewhat badly 
disappointed with what there is really to be seen. 
The Decorative Art Section proves on examination to 
include, amongst other things, billiard tables, cooking 
stoves, and safes, which hardly seem to come under the 
headiiiig either of decoration or of art. Then the applie i 
and industrial arts, so-called, do not, for the most part, 
seem to go far beyond the merest manufacture 

This first impression is, however, a trifle deceptive. 
To begin with, there are a few very interesting ex¬ 
hibits in the Decorative Art Palace ; and when one 
has patiently gone through the rather heterogeneous 
collection of exhibits included in the Women’s Section 
one finds that here, too, are some things to be seen 
which are interesting from the point of view of Arts 
and Crafts. Further, the British Education Section 
includes a really large amount of art work, some good, 
some bad, but nearly all of some interest. Finally, 
when once we have discovered the Pavilion Andr^ 
D^lieux, at the rear of the French Restaurant, we 
realise that here we have a really representative little 
show of the work being done at the present day by 
some of the best French artist-craftsmen and archi¬ 
tects. It is really a pity that exhibits of this character 
are so scattered as to make it difficult to find them, 
and all but impossible to compare them one with 
another. In fact it produces the impression that 
(apart from Fine Art) there is very little artistic work 
to be seen, whereas in reality theie is a very fair 
quantity. 

Pottery ,—The pottery is, perhaps, more scattered 
than any of the other exhibits. There are eight good- 
sized English stands in the Palace of Decorative Art; 
whilp one English firm shows in the Women’s 
Section—apparently on the rather insufficient plea 
that the pieces exhibited are finished and glazed by 
women. The French trade work is shown for some 
occult reason in the Machine Gallery, and the French 
artist potters exhibit in the Pavilion Andie D^dieux, 
as well as providing a few pieces to be shown as 
ohjets (Tart in the floor cases of the French picture 
galleries. It is noteworthy that Sdvres and other large 
French manufactories are not repiesented at all. 
There are some fairly interesting pieces of Prench 
stoneware by Delaherche and others. The little col¬ 
lection of p&te-tendre of Naudon, carefully arranged 
to show the tianslucent character of the glaze—which 
fills in the tiny apertures cut in the solid body for its 
reception, is really beautiful in colour and in general 
effect. Sprigs of mimosa and other small flowers, 
appearing like jewels embedded in the white body, 
have a very happy effect when they are seen with the 
light shining through them. This kind of work is 
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beautifully delicate, and shows a very high degree of 
technical skill on the part of the maker. M. Taxile 
Doat, of Sevres, sends a fair sized collection, which 
includes both stoneware and porcelain. Some of his 
lustred crystalline glazes are both interesting and 
beautiful. It is something new to find an effect of 
lustre added to crystalline glaze, and it is a novelty 
which, as seen in the Collectivite Andr^ D^iieux, at any 
rate, is entirely satisfactory. M. Boat's figure work, 
quite cameo’like in quality, is also well worth notice. 

The large English pottery and tile making firms 
have for the most part, like their French confreres 
abstained from exhibiting. There are, however, two 
notable exceptions in the shape of the Worcester 
Works and the Pilkington Tile and Pottery Co. 
Worcester has a large show, but it has contented 
itself with showing the kind of work it has been 
turning out for a good many years past. There is 
nothing very striking about their exhibit. It is more 
like a shop show-room than anything else. The 
Pilkington Tile and Pottery Co., on the other hand, 
have erected an architectural structure, on the outside 
and inside walls gf which they display various types 
of tiles—while several large show cases contain 
specimens of their lustre and Lancastrian pottery. 
The lustre tiles of the fireplace opposite the entrance 
are what first catch the eye, but it is soon carried up 
to the blue tiling of the flat dome—broken here and 
there with fillets of silver lustre. The outside walls 
are covered with a simple pattern in hard vitreous 
tiles, while the inner ones are decorated with large 
panels of tiles designed so as to be largely reminiscent 
of Persian work. They are of bold design, in which 
rich blue and green predominate, relieved with just 
touches of Rhodian red in places. The decoration 
of the walls is both striking at first sight and satis¬ 
factory on closer acquaintance, and yet it is not in the 
architectural work but in the vases, more especially 
the lustred ware, that the great attraction of the 
exhibit lies. Fine lustre pots have been exhibited 
before now by the Pilkington Tile and Pottery Com¬ 
pany both in London and elsewhere, but their exhibit 
at the Franco-British Exhibition quite eclipses the 
shows which ha>e gone before both in the quality and 
the variety of work shown. The makers have not 
been content with getting accidental effects irrespec¬ 
tive of form or pattern. Practically all the lustre 
vases are painted, some with elaborate figure subjects 
like the large vivid blue vase adorned with the ride 
of the Valkyries,” others with quite simple pattern 
work. There is one large vase which owes a 
good deal of its attractiveness to the massive 
dutings which divide it into panels of con¬ 
venient size for ornament, and also give the 
lustre an opportunity of catching the light at various 
angles. Again, the charm of some quite tiny pieces 
ds due to the moulded beasts, which crawl Chinese 
fashion about their necks or handies and afford excel¬ 
lent opportunity for the display of the beauties of the 
;glaze. In addition to the fine yellows and reds which 
^ne has learnt to expect in copper and silver lustre. 


there aVe lustred vases in a fine juicy blue, which has 
covered the surface of the body rather unevenly, and 
is in consequence not all of one dead even tint. The 
latest achievement, however, is the production of a 
fine brilliant green, neither crude nor dull, which 
harmonises beautifully with the pearly tones of the 
lustred patterns upon it. 

Leatherwork ,—There is so much amateurish leather- 
work about in England at the present time, that what 
is shown at the Franco-British Exhibition comes as 
somewhat of a relief. This is especially the case 
with the French work, of which a fair quantity is 
shown both in the Pavilion Andre Delieux and in 
the Fine Art Section. There is, however, some 
workmanlike English leatherwork to be seen, notably 
the exhibit from Leighton Buzzard, in the Women’s 
Section, where some interesting lacquered leather is 
shown. This, by the way, is much more satisfactory 
in colour than the painted work exhibited by the same 
class at the recent exhibition of the Home Arts and In¬ 
dustries Association. The English book-covers shown 
are some of them pleasant in design and adequate in 
workmanship, but there is nothing peculiarly fresh 
about them on the whole. When we turn to the 
French work we find amongst the exhibits in the 
Fine Art Section some rather interesting leather 
inlay on a peculiarly large scale. On the whole, 
however, the most interesting leatherwork is to be 
seen in the Pavilion Delieux, where, too, the pieces are 
for the most part labelled, so that he who runs may 
read the name of the artist responsible for the work. 
Amongst other interesting pieces of work may be 
noted the dainty little sandal shoes in cut and 
embossed leather and the trimming for a child's fiock 
to match, which is applied to a straw-coloured satin 
ground with very satisfactory results. There are also 
(shown in the same case) some pretty and workman¬ 
like leather belts decorated \\ith little metal rivets— 
or more probably with narrow metal tapes run in and 
out, it is difficult to tell which. The embossed and 
cut book-covers of M. Nicholas A. Ralli are also 
fairly satisfactory in design and very good in work¬ 
manship. These are* shown in another case. In 
still another there is a cunning little leather bag 
decorated with a figure subject in cut and embossed 
work in a very masterly w’ay. Ihis is peculiarly 
satisfactory from the point of \iew of colour. It 
sterns to be the custom in trance to use leather of a 
darker tint than is usually employed in England; and, 
starting from this darker ground, it is only natural to 
employ less light and less delicate colouts upon it 
than the English workers commonly adopt when 
working on a paler ground. The effec., for the time 
being, is certainly moie satisfactory, though it is im¬ 
possible entirely to repress a feeling that, when lime 
has somewhat dulled these heavy tints they may look 
dead and dingy. There is wisdom, perhaps, in 
% working on a materi.^! which, though it may look a 
little raw for the moment, will mature and improve as 
time goe» on. 
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GENERAL NOTES. 


Russian Coal. —The Russian coal trade, which 
a few years ago was negligible, is now showing signs 
of rapid development, and supplies have found their 
way to the capital. Last year was the first year in 
\^ich such supplies were recorded, the quantity of 
coal brought from St. Petersburg from the Donatz 
and Dombrova districts being 17,225 tons. The out¬ 
put in the south of Russia during the first ten months 
of 1907 is said to have amounted to 11,868,548 tons 
of coal and 1,614,677 tons anthracite, which exceeds 
the quantity given for the corresponding period of 
the previous year by 1,733,870 tons. In his report 
on the trade of Russia, just issued (Cd. 3727-49), 
Mr. Vice-Consul Mackie says that it has been found 
from experiments with the native product, carried out 
at St Petersburg, that briquettes made from this 
coal are suitable for use in the Navy and on the 
railways, and proposals have been made to establish 
two briquette factories, one at Mariapol, capable of 
supplying the north-west of Russia, and another at 
Odessa for supplying the railways in the south. 
Considerable quantities of coal raised in Russia have 
already been exported, and enquiries are said to be 
continually received from foreign countries for prices 
and conditions of supply of Russian coal. As 
soon as the manufacture of coal briquettes can be 
established on a large scale in the Donatz basin, this 
district is expected, says Mr. Mackie, to be capable 
of supplying distant markets and of competing with 
the best fuel from other sources. 

New Caledonia. —Mr. Acting-Consul Maning’s 
report on the trade of New Caledonia for last year 
(Annual Series, No. 3971) is a depressing desciiption 
of the state of affairs in the island. The population 
of the whole country is said to comprise some 53,000 
persons, of whom 13,000 are free, and 11,000 of con¬ 
vict origin, the rest, about 29,000, being black. In 
the past, sugar mills, meat preserving works, flour 
mill and smelting works, existed in the island, but 
these have each in their turn disappeared, and the 
only semblance of local industries to be found to-day, 
are a small pearl-button factory and a meat-canning 
depot, all the others having ceased to exist. The 
backbone of the colony’s wealth is in its vast mineral 
deposits, now very imperfectly worked, but the nickel 
and chrome mines are still finding large quantities of 
ore, and it is said that 1908 is likely to see another 
large syndicate, worked by British capital, engaged in 
the nickel industry. The Canadian cobalt discoveries 
have done considerable damage to the New Cale¬ 
donia product, and cobalt ores of 4 per cent, are not 
worth more than ^^3 los. tO;f3 12s. per metric ton, 
the price rising to 5s. for 6 per cent. The loss of 
a market for this mineral is a great blow to the colony. 
Eii^pcriments are being made in cotton and cacao • 
cultivation, but rubber exports have almost ceased. 
There beiOg no protection of the trees, they are bled 


to death by the natives, and Mr. Maning predicts 
that “ in a short time rubber will be an unknown com¬ 
modity as far as local trade is concerned.*' 

Cotton in the Society Islands. —Some of 
the Society Islands are remarkably propitious to 
cottons of all kinds, and especially the Sea Island 
variety. The local administration have spared no 
pains to impress the desirability of this cultivation 
upon the owners of the land, the acting Governor 
having, on several occasions, personally undertaken 
crusades of propaganda round the island distributing 
gratuitously seeds of the best Sea Island cotton, 
specially imported by the Government for the pur¬ 
pose. But it may be gathered from Mr. Consul 
Simons* report (No. 4010, Annual Series!, that his 
efforts have been attended by only partial success. 
Out of about 370 acres which it was expected would 
be planted in Sea Island cotton, as a result of these 
efforts, it is believed that not more than 50 acres have 
actually been put under cultivation. Sea Island 
cotton requires a careful preparation of the soil before 
and much care after planting, and the native prefers 
the Egyptian variety, common in the island, which 
entails little labour. Whereas the Sea Island variety 
requires to be replanted every year, the Egyptian 
bears for five or even ten years without requiring any 
attention after the first few months, and yields in 
quantity returns that are so far in excess of the Sea 
Island that even the higher price of the latter can 
afford no inducement to the agriculturist. 

Polish Industries and Labour Disputes.— 
The effect of the labour troubles of recent years upon 
Polish industries is shown in Mr. Acting-Consul St. 
Clair’s report on the trade and industries of Poland 
just issued (No. 3988, Annual Series). In 1904 there 
were in Warsaw 452 factories employing 49,000 men 
and producing goods to the value of 8,200,000. 
In 1905, the so-called strike year, the total industrial 
output declined by ^1,000,000, and in 1906 and 1907 
by another 1,000,000. In Warsaw^ especially, the 
leather industry, the manufacture of agricultural 
machines, and breweries, were developing before 
the strikes. For instance, the value of the pro¬ 
duction of leather in 1873 was j^*300,ooo; in 1903 it 
was ;f6oo,ooo, The steam-engine and agricultural 
machinery works produced some years before 1873 
goods to the value of 250,000, while in 1903 the 
value was ^^500,000. Breweries in former years gave 
a total production valued at 125,000, in 1903 the 
output was valued at 400,000. Lodz in 1904 had 
493 factories employing 64,000 men, and the value of 
their output was estimated at 12,500,000. In 1905 
it had declined to 10,900,000, and in view of the 
continual labour troubles of the last two years the 
Acting-Consul thinks that it has declined at least 
;^i,6oo,oop more. So with other tra'!e centres;—At 
Sosnowice, the total value of production since 1905 
‘lias fallen from ^^2,650,000 to ;£■! ,950,000. At 
Czenstochowa from 1,100,000 to 950,000. At 
Zgierz from ;f47o,000 tOj^35o,ojo. 
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NOTICES. 

CHAIRMANSHIP OF COUNCIL. 

On Monday, 6th inst., at their first meeting, 
the Council elected Sir William White, K.C.B., 
F.R.S., LL.D., I).Sc., as Chairman for the 
ensuing year. 

CONVERSAZIONE. 

I'hc Society’s annual conversazione was 
held at the Natural History Museum, Crom- 
well-road, S.W. (by permission of the Trustees 
of the British Museum), on Thursday evening, 
2nd insl. The reception was held in the 
Central Hall of the Museum, by Sir Steuart 
Colvin Bayley, K.C.S.I., C.I.K., Chairman, 
and the following members of the late and 
present Councils:—Sir William Abney, K.C.B., 

F. R.S., Sir William Bousfield, M.A., LL.D., 
Major - General Sir Owen Tudor Burne, 

G. C.I.E., K.C.S.L, Arthur Charles Claudet, 
Sir William Crookes, D.Sc., F.R.S., Robert 
Kaye Gray, Colonel Sir Thomas Hungerford 
Holditch R.K., K.C.M.G., C.B., Sir John 
Cameron Lamb, C.B., Sir Philip Magnus, 
M.P., the Hon. Richard Clere Parsons, M A., 
Sir Boverton Redwood, D.Sc., Sir Owen 
Roberts, M.A., D.C.L., Alexander Siemens, 
Professor John Millar Thomson, LL.D., 
F.R.S., Sir William Hood Treacher, K.C.M.G. 

The following portions of the Museum were 
open :—The Central Hall, the North Hall, the 
Bird Gallery, the Reptile Gallery, and the 
East and West Corridors on the first floor. 

Concerts were given by the String Band of 
the Royal Regiment of Artillery (conductor 
Mr. E. C. Stretton) in the Central Hall, and 
by Mr. Harry Tipper in the Reptilia Gallery. A 
selection of songs, instrumental music, iSrc., was 
performed on the Auxeto-Gramophone under 
the direction of the Gramophone Company. • 

The number of visitors attending the Con¬ 
versazione was 1,453. 


PRACTICAL EXAMINATIONS IN MUSIC. 

The practical examinations in Music were 
not concluded this year until the 4th July, too 
late for the results to be included in the 
Report of the Council. They lasted for 
10 days. 

The examination was conducted by Dr. 
Ernest Walker, M.A., and Mr. Burnham 
Horner. 

The system of examination was the same as 
that for recent years. For instrumentpJ music 
certain standards are given, and candidates 
are asked to select for themselves which of 
these standards they choose to be examined 
in. The standards rang-e from easy to very 
difficult music. For each standard a list 
of music is given for study, and from this 
list candidates select the pieces they will 
sing or play. Candidates are expected to 
play or sing the pieces which they have pre¬ 
pared, to play or sing a piece, or portion 
of a piece, at sight, and to play certain 
scales. 

In all, 440 candidates entered, and of these 
432 w^ere examined, a decrease of 25 as com¬ 
pared with the last year. There w^ere 333 
passes and 9^ failures. 

The following were the subjects taken up :— 
Piano, singing, violin, violoncello, and viola. 
330 entered for the piano, 243 of whom passed ; 
86 entered for the violin, of whom 76 passed ; 
2 entered and passed for the violoncello; 12 
entered for singing, of whom 10 passed; and 
2 entered and passed for the viola. Two 
medals w^erc awarded. 

The examiners report that in certain respects 
the general level of attainment was perhaps 
slightly higher than last year. They would, 
however, continue to urge upon teachers the 
vital importance, in every department, of 
attention to quality of tone : accuracy and 
steadiness will not, if the actual sound pro¬ 
duced is disagreeable, carry a performer more 
than a very limited distance. 
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MAHOGANY. 

By Frank Tiffany. 

Of the many and varied products of the 
tropical forest probably none possess a greater 
range of economic utility or stand so high in 
popular estimation as this wood. Its appre¬ 
ciation is attested by the following facts, that 
in 1753 we received in England from the island 
of Jamaica 521,300 feet, ‘‘board measure,*’ 
that is I foot long by i inch thick, and 
12 inches wide. In 1842 the imports of 
mahogany into Liverpool were about 1,220,000 
feet, prior to the repeal of the timber duties, 
but after the repeal in 1845 the imports 
were 5,220,000 feet, and in 1907 the imports 
amounted to the enormous total of 25,462,000 
feet into Liverpool alone. 

There are four species of mahogany : — 

First. Mahogani Swtetema —the general 
mahogany of commerce—named after the 
celebrated Baron Swieten, physician to Maria 
Theresa. 

Second. Soymida febrifuga, or East 
Indian mahogany, a tree attaining to an 
enormous size in Central Hindustan, with 
a lofty straight trunk, covered with a grey 
scabrous bark; branches numerous, the lower 
’ones spreading, the upper ascending; leaves 
alternate, abruptly pinnate, about a foot long. 
The wood lacks the colour of the ordinary 
mahogany, and as yet it has not entered 
largely into our commercial economy. 

Third. S, Chloroxylofi^ otherwise Chloro- 
ocylon SwieteniUy found chiefly in Bengal; 
it does not vary materially in its general 
character from species Nos. i and 2, but the 
tree is not so large, and the wood is of deep 
yellow colour, similar to boxwood, but lacks 
its density. 

The fourth species, known as Khaya Sene- 
ga/ens/s, is found on the West Coast of Africa. 
Although botanists class it as a distinct 
species, practical men regard the best African 
shipments as being essentially the same as the 
, mahogany found in the Gulf of Mexico—espe¬ 
cially in structure and fibre. Much of the 
wood firom Africa is extremely fine, both in 
texture, colour, and figure ; possibly that from 
Benin and Lagos is the best. 

The meaning of the word “ mahogany ** is 
an enigma, and this is the more remarkable 
when it is considered that the wood is of 
comparatively recent introduction. There is no 
work extant which explains its derivation, nor 
has aiiy proper etymological explanation of it 
ever been advanced. 


It is curious to note the variations in the 
spelling of the word, now distinctly “maho¬ 
gany,** but the printed pedigree is as follows : 
—1671, Colgelly’s “ America,** page 338, 
“ mahoganey ;’* 1703, the London GazettCy 
“mahogony;” 1733, Brampton’s “Man of 
Taste,*' “mahogena;** 1762, Linnaeus (Bota¬ 
nical Latin), “ mahogani ;** 1817, Lord Byron 
in his “ Beppo,*’ “ mahogany.’* 

The word may possibly be of Aztec 
origin, “ mahogane,” seeing that the wood 
was first found in Central America. It is 
possible that the “cedar,** largely employed 
in the building of Solomon’s temple, may 
have been mahogany, and it should be 
noted that the early Spanish voyagers mis¬ 
named “mahogany** as “cedar.** Whilst 
it is true there is a resemblance betwixt the 
two different woods, it cannot be too distinctly 
stated that their differences are clear and 
distinct. Mahogany is technically a hard 
wood, whilst botanists rightly class the 
“ cedrela ** as a soft wood, although its 
capsules are nearly alike, but smaller than 
those of mahogany. To attempt to explain 
why one wood is recognised as a hard wood, 
and others as soft, hardly comes within 
the purview of our present consideration, but 
it may be stated that certain hard woods are 
actually of a softer nature than others which 
are known as soft w^oods. 

The following are the botanical cha¬ 
racteristics of mahogany :—Natural family 
Meliaceic; its essential characteristics are, 
calyx 5 cleft, petals nearly cylindrical, bear¬ 
ing the stamens at its orifice ; capsule 5 celled ; 
woody opening at the base, many seeds, in¬ 
tricate, compressed, oblong, with a leafy wing; 
leaves, pinnate, reclining, alternate, shining, 
numerous on the younger branches; leaflets 
mostly in four pairs, often three, but seldom 
five, without an odd one; lanceolate, quite 
entire, opposite, ijinch long, stalked, panicles 
corymbose, with about eight flowers on each; 
small, whitish, -occasionally of a reddish or 
saffron colour. 

The Mahogany Tree is one of the most 
beautiful and majestic of trees, with a trunk 
often 50 feet in height and 12 feet in diameter, 
which divides into many huge arms, throwing 
the shade of the shining green leaves over a 
vast extent of surface, so that a more mag¬ 
nificent or beautiful object is not to be found 
in the vegetable world. The mahogany forest 
(^es not on an average yield over two trees 
to the acre of ground. 

Swtetema Mahogani is indigenous to the 
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islands of the Caribbean Sea, the main¬ 
land of Central America, and the West 
Coast of Africa (the latter yielding the greatest 
supplies to the British market). Mahogany 
grows in its greatest perfection in the 
parallels comprised in latitudes of ii® to 
23*^ 10' North. 

Whilst botanically this class of mahogany 
is all the same, the trade divides it into classes, 
and it would be difficult to convey to the lay 
reader the intrinsic differences of the various 
shipments, but, to the expert, they are most 
marked. We have thus—the City St. Domingo 
mahogany, St. Domingo (Puerto Plata north 
side wood), Cuba mahogany, Honduras, Ta¬ 
basco, and Minatittan mahogany. Then the 
African shipments are further classified, as 
Axim, Assinee, Benin, Lagos, &c. 

Space, however, prevents an attempt to 
explain the various characteristics of the 
different consignments, beyond saying that 
those from St. Domingo and Cuba have a 
distinct charm, possessing, as they do in a 
marked degree, those essential chemical con¬ 
stituents which age mellows, and their firm 
silky texture gives them a prestige over other 
shipments. These technically are known as 
Spanish mahogany ; generally they lack the 
size of the wood classed as *‘baywood,** (this 
is an abbreviation of “ Honduras bay **). The 
actual Belize wood is of a superior character, 
but the term, “bay-wood’* is now commonly 
applied to other shipments from the mainland. 

The precise period w'hich a mahogany tree 
takes to attain full growth is not accurately 
known, but when large it changes little during 
the life of a man, and it is estimated that the 
time requTcd to arrive at maturity is probably 
not less than 200 years. 

Mahogany Commercially ,—Having briefly 
outlined the botanical features of the 
mahogany tree, a few of its characteristics 
as a wood along with its special adaptability 
as an aid to constructive and decorative art 
may be of interest. In the limited space at 
disposal it is difficult to set forth all the 
salient features of a wood which is uudoubtedly 
the premier product of the tropical forest, and 
its economic utility is so wide that justice 
cannot be done to the subject. 

In attempting the work, the object must 
necessarily be to lay before the uninitiated a few 
primary facts rather than to teach the expert, 
and the order in which the facts are set forth 
are not meant to imply that they are in their 
proper sequence; and it is also possible that 
important considerations may even be omitted. 


To the connoisseur mahogany possesses a 
beauty of appearance when of fine colour and 
richly figured, but extreme colour becomes a 
blemish, especially if the texture is not good. 
Another important and almost unique feature is- 
that this wood with age mellows in appearance 
and attains a bloom of colour not evident when 
newly wrought. Possibly, with the exception 
of oak, it is the only w’ood possessing this trait. 
Rosewood and Padouk when made up and newly 
polished, have a charming appearance, but with 
age the colour fades, and the wood assumes a 
listless or dead appearance. Whether to place 
figure in mahogany before its colour is a point 
upon which experts may differ, but either in 
themselves make a log valuable ; but, whilst 
nature is prolific, it is seldom that the com¬ 
bination of figure, colour, and texture is found 
in one log. Where these three factors are 
blended they form a beauty much to be 
admired, and give a value to a log ranging 
from 2s. 6d. to 30s. per foot, whilst the cargo 
average may only be from 4d. to 6d It will 
be understood that where logs realise the high 
prices stated they are used in veneer form, 
whilst the cheaper wood is used in the solid. 

Plain mahogany has a utility peculiarly 
its own. and its uses are almost illimitable; 
for ordinary furniture and for painting and 
enamelling it is without a compeer. 

Size ,—Whilst the uses of many fancy woods 
are limited by their small sizes, mahogany 
stands out as a wood giving either ex¬ 
treme length or width, or both combined; 
hence for signs, facia boards, counter-tops, 
and panels for railway carriages, it is un¬ 
rivalled. Sometimes it is of hard texture, and 
in other cases of a mellow nature, making it 
suitable for carriage panels. Then mahogany, 
even when figured, does not possess that 
alternate hardness and softness of grain 
characteristic of many woods, which makes 
it so difficult to obtain an even surface on 
them in highly-finished work. Some woods, 
whose initial cost may be low^ priced, yet in 
their manipulation, after all the care possible 
has been spent upon them, show a ridgy face 
and lack a fine even surface, owing to their 
absorbent nature and uneven fibre ; they will 
not compare in beauty even with an ordinary 
grade of mahogany. 

IVarping and Twisting ,—The great de¬ 
sideratum in high-class woodwork, if the cost 
of the labour is to be justified, is to use a 
wood which when wrought will stand--that is, 
neither warp, twist, or shrink. Many fancy 
woods, even when reasonably seasoned, have 
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these failings, but in mahogany they are absent 
in a marked degree; it can also be readily 
seasoned. 

The Cost ,—Of all the furniture-woods avail¬ 
able, if we except the few specially-figured 
logs, the average cost of mahogany is lower 
than that of many of its rivals, it is also less 
wasteful in conversion. 

History ,—The first mention of mahogany 
occurs shortly after the discovery of America, 
when Cortex, between the years 1521 and 
1540, employed it in the construction of 
the ships used for prosecuting his voyages 
of discovery. After the conquest of Mexico, 
Sir Walter Raleigh, in 1527, used it for repair¬ 
ing his vessels. Captain Dampier mentions 
it in 1681, but called it cedrela.” In St. 
Pierre’s ** Studies of Nature ” it is stated that 
mahogany grows on the shores of the Antilles. 
Catesby’s ** Natural History,” 1754, speaks 
of the excellence of mahogany for all purposes. 
As to its first introduction into this country, 
some doubt appears to exist, and it is claimed 
by a firm of cabinetmakers, that their pre¬ 
decessors, Messrs. Gillow, imported a cargo 
during the reign of Charles I., who died in 
1649 ; this, however, clashes with the account 
given in Lunan’s “ Hortus Jamaicensis,” 
which states that it was first imported into 
England in 1724, and relates how a few planks 
were sent to Dr. Gibbons, of London, by a 
brother, a West Indian captain. The former 
was erecting a house in Covent-garden, and 
gave some mahogany to the workmen, who 
rejected it as being too hard. Then Wollaston 
made a candle-box of it, which outshone all 
the doctor’s other furniture, and became an 
object of curiosity and of exhibition. Finally, 
some was made into a bureau for the Duchess 
of Buckingham. Certainly Lunan’s account 
is well authenticated. 

At this day it would be difficult to decide 
the rival claims as to the first introduction of 
mahogany, but it has certainly since then 
gained a prestige not exceeded by any wood, 
and its adaptability as an aid to constructive 
and decorative art is undoubted. 

Mahogany Forests, — It will be under¬ 
stood, that as mahogany grows in the 
tropical forests, where there ate no roads, 
and, further, there exists an excessive 
amount of undergrowth of brushwood, which 
must be cleared, hillocks cut away, hollows 
filled^ and bridges made, to get the logs to 
the nearest waterway, and the transportation 
of Io|:s weighing from one to ten tons becomes 
a serious difficuly in the absence of mechanical 


appliances. In Honduras, the season for cut¬ 
ting commences about August. After sufficient 
trees have been cut, the roads are then formed ; 
cross-cutting is then commenced; by the 
month of March, which is the dry season, 
the hauling commences. This can only be 
done in the month of April, as the ground 
at other times is too sodden to permit the 
removal of such heavy weights. Then, if what 
should be the dry period proves to be w'et, the 
logs may be hung up for a year, and in 
that time many become unfit for shipment. 
Assuming that the logs are got to the water¬ 
ways ready for the rainy season. May-June, 
then if all goes well, the rivers rise sufficiently 
to enable the logs to be floated. But here, 
again, disappointments are frequently in store, 
and the logs become stranded. 

In Cuba the logs are cut throughout the 
year, but more particularly from October to 
June. When they are prepared, they are 
drawn by oxen to the edges of the forest; 
they are then loaded on carts to the river. 
When sent down to the river the logs are tied 
together, but at the rapids they arc separated; 
after clearing the rapids they are formed into 
rafts. 

Supposing that the logs are successfully 
negotiated through all the difficulties, from the 
point of growth, to and through the rivers, 
to the lagoons. Here another danger awaits 
them—the rivers are fresh water, and the 
sea-water, salt—but the lagoons are brackish 
waters, and in these are to be found the 
” teredos,” which cannot exist either in fresh 
or salt water. Should the logs arrive in the 
lagoons, and there is no vessel at hand to 
receive them, then, in a few days, it is 
possible that the logs will become thoroughly 
honey-combed by the “ teredos.” A few years 
ago, thousands of logs were landed in Liver¬ 
pool, w'hich were not w'orth freight and 
charges. So it will be seen how extremely 
speculative it is to undertake the exportation 
of mahogany. 

The African mahogany trade is quite a new 
development since 1890, and it has attained 
gigantic proportions; for all practical purposes, 
its difficulties are identical with those set 
forth in relation to Honduras and Cuba. The 
tree however is different, Khaya senegalensis, 
and not a Swietenia. In Africa they have 
their labour troubles, and it is now difficult to 
get the blacks to engage in the mahogany 
trade, as mining, &c., offers better pay, and 
the work is more permanent. 

It is generally admitted that the value of all 
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timbers are appreciating; and in the near 
future it will be found that the value of 
mahogany will be seriously enhanced. 


THE GERMAN COTTON INDUSTRY. 

In thp manufacture of cotton goods, Germany holds 
third place, being only exceeded by the United 
Kingdom and the United States. In the exports of 
cotton goods, Germany is only exceeded by the 
United Kingdom. Raw cotton is the largest single 
import of Germany, and manufactured cotton the 
laigest export. In 1907, the imports of raw cotton 
amounted to 934,000,000 pounds, valued at 
/‘23,000,000, and the exports of cotton manufac¬ 
tures amounted to 152,000,000 pounds, valued at 
;^20,200,000, Cotton manufacturing is an old in¬ 
dustry in Germany, and before the introduction of 
machinery, there weie well-known centres of weaving, 
knitting, braiding, lace-making, &c., in Saxony, and 
on the Rhine. The German people were slow to 
avail themselves of the introduction of modern 
machinery, so that many local hand industries were 
stifled by the flood of machine-made goods from 
othei countiies, and, for a long time, Germany ob¬ 
tained the bulk of her cotton goods abroad, mainly 
from England. The unification of the German 
Empire m 1870 awakened the national spirit, and 
encouraged by a firm central Government there began 
an agitation for the manufacture of cotton goods at 
home. The 1,500,000 spindles taken over with 
Alsace-Loiiaine, put the German industry ahead of 
the French, and this lead was further widened by the 
increased momentum in the cotton manufacturing in¬ 
dustry, about 1879. Since then there has been no 
veiy remaikable de\elopments, but a gradual and 
steady growth. The American Special Agent in 
Germany who has been commissioned to enquire and 
report upon the cotton industry in that country, says 
that the rate of growth in the different districts has 
not been the same. Saxony is the leading (German 
State in cotton manufacturing, and has nearly trebled 
its spindles in the last twenty years, but its increase 
has been even greater in .special lines, such as knitting 
and embroidering. The State that has shown the most 
remarkable progress is Westphalia, which had nearly 
seven times as many spindles in 1907 as it had 
in 1887. That part of Hanover near the cotton centre 
in Northern Westphalia, shows a large comparative 
increase, and so does Wurtemberg, both of these 
having more than doubled their number of spindles. 
Bavaria and the Rhine Provinces also show sub¬ 
stantial increases; Alsace a very slight increase. 
The Alsatian mills, however, have advanced further 
than the others in the direction of fine goods, which 
ean^be seen from the fact that while there is an in- 
•crease of 10 per cent, in the number of spindles, 
there has been a 4 per cent, decrease in their con¬ 
sumption of cotton. 


The following statistics furnished by the Bremen 
Cotton Bourse show the number of spindles, and the 
amount of cotton consumed in the several kingdoms 
and provinces of Germany in 1887 and 1905 :— 


Kmg^dotns and 
Provinces. 

1887. 

1905. 

.Spindles. 

Cotton 

Con¬ 

sumed. 

Spindles. 

C otton 
Con¬ 
sumed. 

Saxony . . 

Number. 

51 LI 22 

Bales. 

Q 0,505 

Number 

1,321,288 

Bales. 

225,OCX) 

Saxony, Vignogne 
spinning .. . . 

400,447 

102,200 

628,02', 

163,085 

Bavaria 

Q21,3I2 

101,516 

1,578,083 

3CV1.0OO 

Alsace Lorraine . 


250,000 

IoIT,586 

230,000 

Westphalia 

28s,8^8 

50*500 

1,172,222 

25=;,300 

Rhine Province .. 

4^5,802 

165,580 

1,051,302 

287,090 

Wurtemberg 

.35 b54« 

5 b 300 

706,585 

T 15,000 

Baden 


58,502 

408,784 

8-',134 

Hanover 

105,000 

18,350 

211,; |o 

18,425 

Silesia . . 

75,f^4 

2 i, 5 cx} 

10< 1,320 

1 28,315 

All others 

00,500 

2 3,880 

73,020 

I 10,020 

Total 

5,054,705 

1,006,083 

8,832,016 

1 I ,01.369 


German cotton manufacturing is moie scattered 
than the English, Swiss, Italian, or East ladian, but 
there aic three well defined centres—the Saxon, the 
Alsatian, and the Westphalian. The first section 
lies noith of the mounlaias of Northern Bohemia, 
and consists of the Kingdom of Saxony and the 
Upper P'ranconia Piovince of Bohemia. In regard 
to general cotton manufacturing, including not only 
spinning and weaving, but knitting, embroidering, 
lace-making, cotton-waste manufacture, aitificial 
flowers, 8cc., it is the most important ‘•cction of 
Germany. It contains some 3,000,000 spindles, and 
its most important towns are Hof, Baueuth, and 
Bamberg, in Uppei P'lanconia; and Chemnitz, 
Mitturida, Plauen, Werdau, Zittau, and Zwickau, 
in Saxony. The second section lies in the extreme 
south-west corner of Germany, bet\veen the cotton 
manufacturing districts of Eastern Prance, Switzerland 
and the Austiian Voiarlberg, and contains some 
4,000,000 spindles une(]ually distributed betw’een 
Alsace, Baden, Wurtemberg, and Ben aiinn Sw^abia. 
The main cotton-manufacturing towns are Mul- 
hausen, Gebweiler, and Logelbach, in Alsace; 
Augsberg and Kempten, in Bavaria; Unterliausen 
in Wurtemberg, and Ldrrach in Baden. The third 
section lies in the north-west comers of the Pi ussian 
Rhine and Westphalian provinces, and has 2,500,000 
spindles. The main centres aie Gronau, Bocholt, 
Rheine and Epe in Westphalia, and Rheydt and 
Munchen-Gladbach in the Rhine Province. There 
are in Germany 21 towns having niore than 100,000 
spindles each, and these towns united have more 
than half the spindles in Germany. The weaving 
industry is more scattered, and there are more than 
50 towns with more than 1,000 looms each. Miil- 
hausen in Alsace is the most important tow' • in Ger¬ 
many as regards spindles and looms. Nowhere in 
Germany is the cotton industry better organised than 





8 I 2 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


July JO, 1908k 


at Mulhausen, and that place has become noted for 
its fine muslins and print goods. Having a large 
local trade, Mulhausen is not a great export centre, 
although it ships some fine bleached goods and fine 
prints to the neighbouring districts of France, and 
supplies muslins for St. Gall embroiderers. Mills are 
scattered throughout the country round Mulhausen. 
Besides Mulhausen, the other two large textile 
centres of Alsace are Geb^veiler and Logelbach, 
though there are a score or more of smaller towns of 
more or less importance clustered in this vicinity. 
Next to Mulhausen, the largest cotton-mill town is 
Augsberg, in Bavaria. This is one of the important 
towns of South Germany. It has a population of 
about 05,000, and lies at the junction of the Wertach 
and Lech rivers, 38 miles north-west of Munich. 
Contrary to the custom of Mulhausen, where prac¬ 
tically no water-power is used, the Augsberg mills 
are run mainly by water-power. Canals traverse the 
town, and the mills are situated on these canals on 
the outskirts of the town. Gronau, in Westphalia, 
has only six mills and is a little village of only 8,500 
inhabitants, but it is the third largest cotton-mill 
town in Germany. This is mainly due to the fact 
that the largest cotton-spinning mill is established 
here. One of the densest cotton-mill centres is that 
made by three clo^e neighbours, Rheydt, Miinchen- 
Gladbach, and Mulfort, in the Rhine Province. 
These three towns, of 40,000, 60,000, and 8,000 
inhabitants respectively, have 719,037 spinning 
spindles, 75,000 twister spindles, and 12,914 looms. 
Chemnitz stands twelfth in number of spindles, but 
is one of the most important cotton manufacturing 
towns in Germany. Its importance is due to the 
fact that it is the centre of the German knit goods 
manufacturing industry. Plauen is a town with no 
spinning and few looms, but it is an important 
cotton manufacturing centre, owing to its lace and 
embroidery work. Very little machine-made lace is 
made in Germany, but the largest factory of this 
kind is at Dresden. Except for this, and for the 
manufacture of artificial flowers, Dresden is not im¬ 
portant as a cotton manufacturing centre. Werdau 
and Crimmitschau, in Western Saxony, are important 
as being the centre of the large Vigogne yarn spinning 
business. Barmen, in the Rhine Province, is noted 
for its braided work, and for its manufactures on the 
ribbon loom. Crefeld is noted for its velvet manu¬ 
facture and velvet dyeing, Miinchen-Gladbach for its 
coloured goods, &c. Comparatively few of the 
German mills have both spindles and looms, and in 
the large centres the mills specialise as either spin¬ 
ning or weaving. The more remote mills in the 
country districts of Alsace and the Rhine usually 
weave their own yams. The President of the 
German section of the International Federation of 
Master Cotton Spinners and Manufacturers’s Associa¬ 
tion estimates that on March i, 1908, there were in 
Germany 9*592,855 spindles in Operation, and 455,946 
being installed, or a total of 10,048,801, but it is con- 
sidered that these figures are rather under than over 


estimated. There are twelve cotton mills in Germany, 
with over 100,000 spindles each, and two of these 
have each over 200,000 spindles; five mills have 

more than 2,000 looms each, and thirty-five have 

more than 1,000 looms each. The majority of the 

German cotton mills are run by private companies. 
The most recent figures show that of the spinning 
mills 75 per cent, are private companies, also 66- 
per cent, of the combined spinning and 
mills, and 98 per cent, of the weaving mills. 

Bavaria, which has the largest mills, also has the 
largest percentage of incorporated stock companies 
—in fact the majority of the Bavarian spinning mills 
are stock companies. In Westphalia, on the Rhine, 
and in Saxony, nearly all the mills belong to private 
companies. The weaving mills in Bavaria, as well as- 
elsewhere, are practically all private companies. 


OUTPUT OF COAL MINERS. 

The past twenty years have witnessed a consider¬ 
able expansion in the production of coal in the 
United Kingdom, although the de\elopment ha& 
been both absolutely and relatively less than that 
which has taken place in the United States. 
During the past decade the progress in the British 
tonnage raised to the surface has been almost con¬ 
tinuous, only two years having experienced a tem¬ 
porary check, and this was removed in the follow¬ 
ing years. The aggregate production of coal in 
1907 amounted to 267,000,000 tons, or over 
16,000,000 tons in excess of the output in the pre¬ 
ceding year, and nearly one-fourth of the former 
quantity was shipped to other countries. Not¬ 
withstanding the phenomenal figures for last year 
the demand for exportation has been well sustained, 
in so far as the present year is concerned, seeing 
that the Board of Trade returns for the first five 
months actually indicate a not inconsiderable n- 
crease as compared with the equivalent period in 
1907. It has, of course, not been possible to deal 
with the larger output last year without further 
drawing upon the labour market. In this connec¬ 
tion the general report and statistics of Mines and 
Quarries for 1907 show that the number of miners 
employed both underground and on the surface 
totalled 940,ocx) as contrasted with 882,000 in 1906. 
These figures represent the formidable addition of 
58,000 workers in a single year, and we look in vain 
for a single augmentation in any preceding twelve 
months. All the producing districts participated in 
the increase in the output in 1907, the Midlands 
coming first with the largest increment, Yorkshire 
and Lancashire ranking second, and the East of 
Scotland occupying the third position from this par¬ 
ticular point of view. 

It was given in evidence before the Departmental 
Committee on the Miners’ Eight Hours Day that 
the estimated loss in production by the intro-^ 
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duction of the system would amount to 25,000^000 
tons per annum, calculated on the output in 1906. 
Although the committee declined to accept this 
conclusion as put forward by witnesses engaged in 
the management of collieries, they admitted that 
some diminution in the quantity of coal raised to 
the surface would follow a statutory reduction in 
the number of working hours, whether introduced 
gradually or suddenly. But if it be assumed that 
the coalowners are correct, and that the effect would 
be a curtailment of the tonnage of coal to the 
extent indicated, the question arises as to what would 
have to be done under the circumstances. It would 
obviously be impossible for the country to be deprived 
of the use of such a consideiable quantity of coal, and 
it would, therefore, either be ne( essary to prevail upon 
the miners to work harder or to procure a large supply 
of additional labour. The idea that the men would pro¬ 
duce a greater tonnage of coal individually may be dis¬ 
missed from consideration on the ground that the 
tendency in the coal trade, as in other industiies, is 
to do less work and not more. It would consequently 
be essential to make a large addition to the ranks of 
the mineis, and a simple computation shows that a 
fresh army of 85,000 men would be required to 
maintain the output of 25,000,000 tons, provided, 
of course, that the assumed reduction were to take 
place. If the wages of these men averaged 30s. 
weekly, the total annual expenditure would be in¬ 
creased b\ ^6,630,000, and this would only form a 
portion ol the extra financial burden which would be 
placed U])on the general body of consumers by the 
enactment of a statutory eight hours day. 

It will be recollected that the Departmental Com¬ 
mittee reported that the average week at present 
W’orked is a week of 43 hours 13 minutes, which, 
spread over six days, gives an average of 7| houis 
per day, and they suggested that some improvement 
in the efficiency of labour would take place, especially 
in certain distiicts. But can it be seriously expected 
that men wl'o already work less than eight hours 
daily would be induced to increase the duration of 
their labour to this number of hours ? British coal 
miners are already the most industrious of all the 
coal winners in Europe at the present time. Accord¬ 
ing to the statistical tables issued by the Board of 
Trade in relation to the production and consumption 
of coal, the quantity raised per person employed in 
the United Kingdom'fluctuates year by year, but the 
tendency is not of an upward character. The maxi¬ 
mum was apparently reached in 1888, when the 
average output per miner was 321 tons, and the 
minimum was in 1893, when the quantity was 247 
tons. In 1906 the tonnage was 291 tons, but last 
year it receded to 284 tons per person employed, 
both underground and on the surface. If, however, 
the underground workers only are taken into con¬ 
sideration, it is found that the average production 
in 1907 amounted to 372 tons, being a decrease of 
2 tons as compared with the preceding year. The 
movement in Germany has also taken a falling 


curve, the miners producing on an average con¬ 
siderably less than in Great Britain. The French 
miners individually raise even a smaller tonnage 
than the Germans, whilst the Belgians occupy a 
still inferior position to their French colleagues. 
A period of twenty years in France and Belgium 
has not materially changed the tonnage output per 
miner employed, but the German miners have 
reduced their output by 21 tons in that term, and 
the British miners by no less than 34 tons since 
1887. The miners in Great Britain only work 
for the purpose of obtaining a certain amount of 
money within a fixed period, and when they have 
once earned this particular sum they turn to their 
sporting and other pursuits for recreation. It is 
beyond human agency to interfere successfully with 
these habits, and if those of the men who work less 
than eight hours a day have their period of labour 
increased, it is probable they would not work at all on 
Saturdays, and this would naturally complicate the 
situation. At any rate, and even with the postpone¬ 
ment of the eight-hours’ day foi a term of five years, 
it seems hopeless to expect that the useful efforts of 
the miners would be increased under a statutory 
limitation of the length of the working day On 
the contrary, everything points to a heavy accline in 
the production, or the introduction of a new army of 
workers whose wages would have to be provided by 
the community in general.— The Engineer. 


DUTCH HERRING FISHERIES. 

That fishing has been one of the most important 
means of Holland’s subsistence is natural, the 
country being bounded on two sides by the North 
Sea, and containing within itself the Zuider Zee, 
both waters always having been noted for their 
abundance of fish. Besides, all the towns surround¬ 
ing small harbours along the North Sea coast are 
indebted solely to fisheries for their existence, being 
cut off by the sand dunes fi otn the fei tile soil of the 
country, and their harbours only capable of accommo¬ 
dating small fishing vessels. In spite of the long 
established trade in Dutch pickled herrings in the 
world’s markets, the exports thereof to the United 
States are of comparatively recent date, for it is only 
within the last twenty years that the exports have 
assumed any noteworthy proportions, but the United 
States to-day stands next to Germany as the largest 
market for Dutch herrings. According to the 
American Consul at Schiedam, the export of pickled 
heriings from Holland to the United States for the 
year ended June 30, 1902, amounted to 131,518 
barrels, valued at 53,000, while the export for the 
year ended June 30, 1907, amounted to 192,000 
barrels, valued at ;^20o,ooo. The herring is caught 
in the North Sea between Holland, England, 
Iceland, Norway and Denmark. In the beginning 
of the fishing season (the first part of June) the* 
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boats go as far north as the sixty-first degree of 
latitude, in line with the Shetland Islands, where the 
best quality of herring is caught—the so-called 
“ North-catch.’* Gradually the herring moves south¬ 
ward, but even in the months of September and 
October successful fishing is carried on round the 
fifty-ninth degree. In November and the be¬ 
ginning of December the fishing is carried on 
along the English coast, near Lowestoft and 
Yarmouth, and even in the English Channel and 
along the coast of Holland, but the herring caught 
here is smaller and not so fat; this is called 
** South-catch’* and ** Shore-herring,” Lerwick, 
in the Shetland Islands, has long been used as a 
landing-place and wharf by the Dutch fishing fleet, 
and formeily the Dutch fishing firms established 
regular steamship connection between this place and 
Holland during the fishing season, in order to bring 
the herring as quickly as possible on the market. 
Since 1872, it has for some reason or other been 
impossible for all the diflTerent firms to agree on that 
point, and only a few of the largest firms are now 
sending their own steamers there to fetch the first 
herring catch. The other shipowners let their vessels 
unload their first catch of herrings at Lerwick in order 
to have it shipped from there to Holland on stray 
steamers vzd Leith or Harwich, as soon as possible. 
In old days it was not unusual to secure as much as 
j ^6 per barrel for the first herrings arriving in Hol¬ 
land, and even in 1906 from 30&. to ;^2 los. per 
barrel was paid for 1,200 barrels of herrings which 
reach Holland r/d Leith in the middle of June. 
Shipowners, therefore, endeavour to get the first 
herrings quickly on the market. The pickling of the 
herring on all Dutch fishing-boats is done on board, 
as soon as the herring is on the deck, hirst, every 
herring is gekaakt,” which means that a triangular 
piece is cut out of the neck of the herring with a 
knife, and the intestines removed. The herring is 
then packed with salt in barrels, and is ready for 
shipment as the necessary brine or pickle is forming 
in the barrel. This method is claimed by the Dutch 
to be much superior to the methods adopted by other 
fishermen, who sal^ the herrings whole on board, and 
have them cleaned only after they are brought on 
shore and partly pickled. All Dutch herrings are 
divided into North-catch” and South-catch ” or 
“ Shore-herring,” and as the North-catch herring is 
the largest and fattest, it furnishes the best qualities. 
It is claimed by the exporters that there is in the 
United States a market for the best qualities 
•only, and that consequently only the best cjualities 
are exported to that country. The two best 
qualities of herrings are-Prima full milters, and 
^rima full herring. The first sort consists exclusively 
of the fat male herring, while the second grade con¬ 
sists of both males and females. In the year 1888, 
the fleet consisted of but 456 vessels, which had 
increased to 615 in 1898, and had reached the 
highest number on record in 1903, namely 777, of 
wrhich 45 were steamboats. In 1907, only 756 


vessels took part in the work, owing to the low 
prices of (fish in that year. The number of men 
engaged in the fisheries have averaged 10,000 during 
the last five years. As far as can be ascertained, 
the catch in 1907 amounted to 794,242 barrels, but 
its value was less than that of 190b, as the average 
prices of the fish only reached per barrel, while 
the average price in 1906 was jfi 6s. 8d. The 
reason for the low prices in 1907 was partly 
ascribed to the rich catch of the English and 
Scotch fisheries. Besides, the Germans caught a 
great deal more in 1907 than formerly, which fact 
had a depressing effect on the Dutch market, as 
Germany is the largest purchaser of Dutch herrings. 
It is stated that there were stored in Holland on 
December 31st, 1907, 142,403 barrels of herrings, 
against 80,846 barrels on the same date in iqo6. 
The so-called “liokking” are salted without first 
being “ gekaakt,” and smoked after they are brought 
on shore. This sort of herring is almost exclusively 
exported to Germany and Belgium. The herrings 
are disposed of at the so-called “ afslag ” auction 
sales, in the different fishing towns. The market 
price, however, is fixed, according to the price 
reached at the Vlaardingen ” afslag,” as the sales 
held in other places are unimportant compared with 
those at Vlaardingen. Those sales are not public, 
inasmuch as it is only the firms and shipowners 
having “seats” who are allowed to buy and sell. 
The principals of the large export firms are, as a 
rule, directors in one or more shipownmg concerns, 
and it is seldom that a man who is a ship¬ 
owner but not a merchant, appears at the auction 
sale as seller. Large quantities of herrings are sold 
outside the “ afslag,” but the Vlaardinger auction 
price is in such cases also adhered to. Commissions 
on sales generally lange from one-half to one per 
cent. Herrings are bought without being seen but 
with the right of the buyer leserved to examine them 
later on, and if he finds reason therefoie, he can 
refuse to accept them. The total export of pickled 
herrings in igob amounted to 202,912,457 pounds, 
of which Germany took about 150 million pounds, 
the United States 25 million, Belgium 15 million, 
Sweden 11 million, and Denmark one million pounds, 
all other countries accounting for less than one 
million pounds each. 

THE WORLD’S FUR TRADE. 

The fear has sometimes been expressed that the 
fur-bearing animals are becoming extinct, but the 
answer to that is that the fur trade is larger to-day 
than ever before. It is true that the buffalo no longer 
comes into consideration as a fur-bearing animal, and 
the beaver is also nearly extinct in most countries. 
The sea otter, which formerly furnished icx),ooo furs 
annually, yields hardly 400, and the seal also seems 
to be rarer as the numbers of sealskins has decreased 
from 100,000 to 10,000 yearly, but other fur-bearing 
animals have taken the place of these, and the 
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dimensions of the American fur trade are at present 
greater than they have ever been. The American 
Vice-Consul at Magdeburg says that the depdts in 
the United States and Canada send the largest part 
of the furs they receive to the three famous fur 
markets of the world—London, Leij)zig and Nijni- 
Novgorod. The buying itself is done by expert fur 
brokers. 

In London the furs are sold by auction and 
an average of ;^’i,(X) 0 ,ooo worth of furs, undressed, 
are disposed of here annually. The principal sale 
in Nijni-Novgorod take^ place in August, 'i'here all 
the Asiatic furs, such as Persian lambs and 
Astrakans, Mongolian goatskins and Siberian sables, 
ermine, rare squirrel furs, and, although in very small 
quantities, otters and seals, are sold. The Leipzig 
market is held at the great fur “ Messe” at Easter 
time. To it come buyers and sellers from North and 
South America, Persia, China, Japan, Tibet, and 
England. The “ Messe ” lasts two weeks and is an 
interesting relic of old times, which still retains its 
impoi tance. 

The question has frequently been asked as 
lo why Germany, which furnishes no fur-bearing 
animals, plays so important a part in the fur trade. 
This is due to the colouring and dressing. Whole 
towns and cities are engaged in the preparation of 
the raw skins, Austria and Russia produce the best 
squirrel skins for lining, but they must all be sent to 
Germany to be dressed. The secret of this dressing 
lies partially in drawing the grease out of the skins 
without soiling the fur, which is of great importance 
in the case of ermine, white fox and polar bear furs. 
Many dressers finish the furs with poor fat instead of 
butter, or do not properly remove the unpleasant 
odour as they do not treat the skins with mahogany 
shavings. (lermany takes the foremost place in the 
colouring of all sheepskins, which is attributed to the 
composition of the German river water and to the 
properties of the German clay. 


CHINESE RUG MAKING. 

Few people are aware of the wealth of China in 
all sorts of woven cloths, and more especially of the 
hand-manufactured rugs and carpets, chiefly made in 
Tientsin and Peking, where one thousand persons or 
more, according to the American Consul at the 
former place, are employed in the production of rugs 
of all kinds of materials, /.<?., silk, sheep’s wool, 
camels’ wool, jute, hemp, felt, yak hair, and even the 
hair of the cow. In the production of these rugs 
and carpets, a high, upright loom is used, consisting 
of large beams above and below, from which the 
warp is stretched. In front of these several men and 
boys—from one to ten, according to the size of the 
rug—are seated, knotting into the warp tufts from 
balls of yam hanging over head, the design in colour 
being so placed that each workman can see it without 
difficulty. Workmen are paid at the rate of from 


five pence to ten pence per day. One square foot is 
an average day’s work. The industry has recently 
been introduced in several of the industrial schools in 
China for the employment of the poor. The silk 
carpets are very like those produced in India, Turkey, 
or Persia, in colours and quality of material, but 
vastly different in design if left to Chinese selection. 
Foreign designs, if furnished, are faithfully copied. 
These rugs differ greatly in quality. In some the 
warp is cotton, while in others the warp as well as 
the nap or woof is sillv. Some are made of even 
surface, while in others the figures are raised. The 
quality also differs in the number of warp threads used 
to the inch, which varies from 12 to 20. They are 
made in all sizes, and are intended for floor, table 
and piano covers, and wall draperies. The wool rugs 
are in far greater demand, and are largely used 
throughout China, Japan, and the Hast generally. 
Many are exported to Europe and America. They 
are made on the same looms and in the same manner 
as are the silk rugs. Those of all sheep’s wool, with 
cotton warp, vary in price according to the size, 
design, and colour. The wearing qualities of these 
carpets make them a very economical floor covering, 
and age softens and blends the colours, wbich are, in 
all reliable places of manufacture, of vegetable dyes. 
The carpets especially favoured by the local residents 
and tourists are made from camel’s wool. These rugs 
are heavy, and frequently are fully half-an-inch in 
thickness. They are fashioned in all kinds of designs 
—floral, geometrical, and dragon. The rugs made 
from the other materials mentioned (the yak ex¬ 
cepted) are used only by the natives. Those made 
from the hair of the yak are very rare and expensive, 
comparing in style and beauty with the finest silk 
rugs. They are made only in the interior provinces 
of China. It is interesting to note the origin of the 
carpet industry in China. The method of manu¬ 
facture was first used in making saddle-cloths and 
trappings for horses used in processions, and by 
Chinese of high rank, developing into the rug and 
carpet industry on the advent of the foreigner. The 
saddle blankets are still used, and often are highly 
finished in the most elaborate designs and patterns. 


BRAZILIAN DIAMOND MINING. 

With the installation of dredging machinery at 
points along the Jequitinhonha River, in the State of 
Minas Geraes, a revolution in the mining industry of 
the diamond district of Brazil is practically effected, 
which will probably revolutionise the diamond 
markets of the world. According to the United 
States Consul at Rio de Janeiro, American capital 
has obtained possession of practically all the diamond- 
bcai ng territory in the Diamantina country. The 
success of the work means that a large amount of 
American money will be spent in Brazilian diamond 
mining, and it is stated that work on the mine» 
already done has led to such a demand for improved 



8 i6 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


Jufy 10, 1908. 


transportation facilities that an American engineer 
has been summoned to take charge of the construe- 
'tion of a highway from the end of the railways at 
Curalinho to the mining country, and American 
methods of construction are to be followed. The 
city of Diamantina, which is the centre of the 
diamond and gold>mining activities for that portion 
of Brazil, is reached generally by two routes. One is 
by leaving the railway at Curvello, Minas Geraes, 
and taking mule train for the three to four days’ trip. 
This route ranges over some very rough country, 
including two rivers separated by high ridges, the 
main ridge reaching well towards 5,000 feet elevation 
where the trail crosses it. It can only be taken by 
mules or horses. The other route is by leaving the rail¬ 
way at Curalinho, farther north than Curvello. It can 
be taken in rough stages and wagons, but it is a more 
difficult journey than by the former route. It is stated 
that the State Government of Minas Geraes will ex¬ 
tend railway connections to Diamantina, provided the 
Federal Government will not do so, but how soon 
there will be any improvement is doubtful. The cost 
of transporting machinery and supplies, under present 
conditions, is all but prohibitive. The introduction 
of American rough country wagons on the road from 
Curalinho to the Jequitinhonha River country, by one 
of the companies installing dredging machinery there, 
has been so successful as to attract the attention of 
the State Government, and that Government at pre¬ 
sent is making a strong effort to secure the general 
adoption of these wagons for all such work, by the 
Brazilian population. There has arisen a demand 
for American agricultural machinery for the develop¬ 
ment of the country to meet the requirements for 
forage and supplies, and the Government is also seek¬ 
ing American capital for the construction and work¬ 
ing of a modem meat-packing plant, with a view 
of furnishing supplies for industrial and agricultural 
colonies which it proposes to establish in several 
parts of the State, especially near the diamond 
mining district. It has been established that some 
of the diamonds, originally sold as Indian diamonds, 
came from Brazil. Heretofore, practically all of 
the output of Brazilian diamonds has gone to 
Europe, chiefly to Paris and London. The ship¬ 
ments to the United States are increasing in 
number and value, and it is the expectancy of the 
American interests now investing so heavily in 
Brazilian diamond properties that they wDl be able 
to sell their products direct to American buyers. 
It is expected in the Diamantina district that 
the export tax on diamonds, which has hitherto 
interfered with the sale and shipment of stones, will 
be modifled or removed altogether, to the advantage 
of the trade. The exports of diamonds from Brazil 
in 1906 amounted in value to about ;f63,ooo, as 
compared with ;f30,ooo in 1905, but the figures in 
neither case were approximate to the actual value of 
ftj^tes exported. These figures also include the 
declared values of black or amorphous diamonds 
firom Bahhli the trade in which is increasing. 


HOME INDUSTRIES. 

The Electrical Industry ,—It is not surprising that 
the continued depression of the electrical industry in 
this country is evoking discussion. The common 
explanation, namely, that it is to be traced to the 
Electric Lighting Act of 1882, is not quite convinc¬ 
ing. Professor Kapp, who has joined in the dis¬ 
cussion, says he has heard this statement often during 
the last twenty years, but declares that he has never 
seen it proved. But it is certainly proved that the 
Act killed the industry until the Act of 1888 came to 
its rescue. In the year following the passing of the 
1882 Act, 106 electric lighting orders were applied 
for and 69 orders were granted. In the subsequent 
five years only eight orders were applied for and four 
were granted. During the period in which legislation 
had throttled the industry in this country, Germany 
and America went ahead unchecked, and German 
and American manufacturers were able, during that 
time, to raise capital, to gain experience, and to 
develop their organisation. But that was a quarter 
of a century ago, and it might be thought that in 
twenty years during which the electrical industry in 
the United Kingdom has been in a better position, so 
far as legislation is concerned, oui manufacturers 
would have recovered lost ground, and even forged 
ahead as in other industries. But it is not only 
Parliamentary restriction that has hampered the 
industry in the past, foreign competition and 
municipal obstruction have also played their part. 
It was especially in America that rapid progress was 
made with electric supply and traction. At one 
time America was far ahead of Crermany as well as of 
England, but whereas England freely and abundantly 
imported American electrical plant and apparatus, 
and has never been able to develop a healthy 
electrical manufacturing industry herself, Germany 
foresaw that electrical manufacturing was going to 
be a great world industry, and determined to foster it, 
even at some temporary inconvenience, by shutting 
out American products and giving her own people a 
chance to gain a firm foothold. This may go far to 
explain the contrast between the splendidly prosper¬ 
ous electrical German industry and the depressed 
condition of our own. Mr. Emil Garcke advocates 
organisation—an electrical league—** in order to 
discuss commercial and legislative questions affecting 
the industry. Discussion of our difficulties will 
suggest solutions, and the League on a proper 
basis will be able to assist in giving effect to them.’’ 
He would invite everyone to join the league who is in 
any way interested in the industry, whether as 
shareholder, consulting engineer, town councillor, 
municipal station engineer, manufacturer, contractor, 
or trader—whether employer or employi. The League 
should be an effective combination of individuals 
rather than of corporations, companies, or firms. 
The basis and gathering point of the. League would 
be the desire to advance the general electrical interests 
of the country, and one of the primary objects should 
be to provide a common platform for all electrical meui 
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so as to afford opportunities for the discussion of 
•sectional views. Mr. Garcke says his suggestion is 
put forward after close and continual study of all 
the circumstances, and as the result of much dis¬ 
cussion with others.*’ There would seem to be much 
in it to commend it to those more particularly 
interested in the electrical industry. 

Textile Operatives in America .—The reports sent 
•over to this country from English textile operatives 
in the silk, woollen, and cotton industries, who have 
•emigrated to the United States and Canada, are not 
•encouraging to others engaged in the same industries 
who may be thinking of emigrating to those coun¬ 
tries. In Philadelphia and other carpet centres there 
is great depression. English carpet weavers are not 
accustomed, even in times of depression, to have to 
reckon with “ shutting down ” for months together, 
a common practice in the United States, and weavers 
who have come back from Philadelphia say they are 
no better off there at wages ranging from 40s. to 45s. 
a week than with 25s. a week in certain small Eng¬ 
lish and Scotch carpet towns, where the cost of living 
is very much less, and where “ shutting down ” has 
not to be taken into account. One carpet concern 
in Philadelphia, established by two Oldham men, has 
300 looms, and there are many others of great size 
which at present cannot find a market for their full 
output. At Paterson, in New Jersey, where many 
operatives from Macclesfield aie lo be found, the silk 
industry is depressed. Here the state of the English 
silk industry does not encourage return to the Mother 
•country, where the average yearly earnings of silk 
weavers at best are too low to content men accus- 
ttomed to American rates of wages. 

Egyptian Cotton Supplies .—The Commission of 
Enquiry into the deterioration of the Egyptian Cotton 
Crop has satisfied itself as to the reality of the 
deterioration of the plant, not only in respect to 
yield, but also as regards the quality of the fibre. 
The Commission praises highly the work of the 
Khedivial Agricultural Society at the Mendelien 
Experimental Station. Several witnesses before the 
Commission expressed the opinion that the climate 
of Egypt has changed radically during the past 10 
years with the gradual conquest of the desert by 
cultivation, but the Commission has found no reason 
to believe that any appreciable change has occurred. 
Nevertheless it considers that it will be well to test 
this conclusion by continuous observation carried out 
in the cotton-bearing districts that are at some 
•distance from the Alexandria and Cairo observatories. 
As to fertilisers, the Commission is of the opinion 
that it is most necessary to increase their use and 
supply by the import of chemical manures. The 
Commission suggests that the Government of Egypt 
should keep full and complete records in the different 
Provinces of the cotton crop, which would be valuable 
both to growers, merchants, and foreign manu¬ 
facturers. A remarkable development of cotton 


culture is shown in Upper Egypt where the total 
yield has grown from 399)000 cantars in 1897 to 
1,278,000 (estimated) this year. Here, as in the 
Delta, a constant retrogression in the yield per acre 
has accompanied the increase in production, namely, 
from 5’2i cantars per feddan in 1897 to 4*08 in 1908. 
Taking the .same period the decline in the Delta is 
from 5*59 to 4-42. 

Piracy of Trade Marks .—Reference has been 
made in these Notes to trade mark piracy in China, 
but it has been difficult to get anything very specific 
as to this practice in the piece goods trade. The 
following incident is, however, vouched for by Messrs. 
Noel Murray and Co., who have seen and examined 
the offending goods. They write from Shanghai as 
follows:—“ Our attention has been drawn to a very 
glaring case of piracy of trade marks, the property of a 
British firm which were registered in England, one in 
January, 1888, and the other in December, 1892, and 
regularly used here on fine white shirtings imported 
from Manchester. It is now discovered that a much 
inferior quality of white shirting is imported from 
Japan bearing precisely the same Chops, and even 
the characters for the foreign long name, wffiich is 
adding insult to injury. It is to be hoped chat the 
new convention respecting trade marks in China, 
said to have been practically concluded between 
Great Britain and Japan, will soon put a stop to that 
sort of thing. There is no question as’ to the exact 
reproduction of the Chops, for we have photographs 
and the two cloths bearing them before us.” 

Nickel Steel .—A considerable development is 
taking place in the Sheffield steel trade by the manu¬ 
facture on a large scale of nickel steel motor axles. 
It is found that nickel steel, that is steel with a mix¬ 
ture of 3 per cent, of nickel, is a very satisfactory 
material for the axles of motor-cars, and a Sheffield 
firm is devoting itself to this speciality ^vith much 
encouragement from motor makers. It is understood 
that the attention of the Admiralty has been directed 
to the advantages which this nickel steel possesses 
in big gun making, and that the firm in question has 
been able to supply such satisfactory proofs of its 
ability to produce ingots of nickel steel adapted to 
the making of guns of all calibres that it has received 
a large Admiralty order. 

Whitewashing Roofs .—The output of a cotton 
mill is appreciably affected by the comfort of the 
operatives, and in this tropical weather comparative 
coolness means much. The Manchester Guardian 
says that several cotton manufacturers and spinners 
have recognised this, and are keeping their mills cool 
by the simple and inexpensive plan of whitewashing 
the roofs. It is surprising that this practice is not 
more generally adopted, not only for cotton mills, but 
for buildings of all kinds. No doubt the roofs are 
unpleasant to the eye when under the hot sun, but 
one does not see much of them unless it be from a 
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considerable distance, in which case the glare loses 
much of its painfulness. As a rule the roofs only 
require whitewashing once a year, at the beginning 
of the summer. Perhaps it is too much to expect 
whitened walls, but in large, smoky towns, with tall 
buildings and narrow streets, whitewashed walls would 
add greatly to the brightness, cleanliness, and cool¬ 
ness of many a purlieu. 

Manchester and Turbines. —The Manchester Cor¬ 
poration Electricity Committee have decided to instal 
a 6,000 kilowat Zoelly turbine in the Stuart Street 
Power House. This turbine will be the largest of the 
Zoelly type in Great Britain, if not in the world. 
Hitherto the fight has lain between the Parsons and 
the Curtis types of turbines, and the adoption of the 
Zoelly type will be watched with interest by engineers 
to see if the result justifies the change. The makers 
are Messrs. Howden and Co., Ltd., who have not 
been competitors in the turbine field very long, but 
they have successfully built one smaller turbine for 
the Powell DufFryn Colliery in South Wales. The 
chief advantages claimed for the Zoelly turbine are 
reliability and freedom from blade stripping. It was 
originally made by Escher Weiss and Co., of Zurich, 
and is now being made by Messrs. Howden, Mather 
and Platt, and John Musgrave and Son. 


GENERAL NOTES. 


0?H!M JN China.— The recent anti-opium legisla¬ 
tion in China, and the supposed general agitation 
against the use of the drug, has not as yet been 
followed by anything, like a general decrease in the 
amount of opium imported into the country. On the 
contrary, the actual import of foreign opium in 1907, 
so far as Amoy is concerned, exceeds that of any 
year since 1898, The chief demand was for Bengal 
opium, the rates for which figure from 800 to 900 
dollars per chest, and these, according to Mr. Consul 
O’Brien-Butler (No 4014, Annual Series), are steadily 
rising owing to the action of the Indian Government. 

Wa(4Es and Living in Dresden.— The Statisti¬ 
cal ofiice of the City of Dresden has recently published 
a report on the advance of the cost of living of a 
working man^s family in the period from 1903-6, and 
has arrived at the following general results. The 
maximum increase by 15s. od. or 4 per cent., the 
minimum ;^i or 1*9 per cent., average ^2 6s. od. or 
3*1 per cent. Of this increase meat alone accounts 
for, taking the average, 1*2 per cent. But wages 
have also risen in proportion to more than cover the 
increased cost of living. In othei wbrds the Saxon 
working man enjoys greater actual prosperity than he 
did five years ago. It may be noted that in Saxony, 
as elsewhere in Germany, the population of the towns 


continue to increase at the expense of the country. 
Referring to this point, Consul-General Baron 
Bernhard von Tauchnitz (No. 4008, Annual Series) 
says that in 1895, something like 13*8 per cent, of 
the population was still devoted to agricultural and 
forest pursuits, but in 1907 the proportion had 
fallen to a little over 10 per cent. 

Sulphur in Fruit Curing.— Reporting on the 
trade and commerce of California, Mr. Consul-General 
Hearn (Annual Series 3998) says that the most im¬ 
portant question before fruit growers, packers, and 
buyers of cured fruits to-day is the use of sulphur in 
curing. The general attitude of the pure food autho¬ 
rities at Washington is opposed to the use of sulphur 
in the preparation of any food product. During the 
past season a ruling against sulphur in this direction 
was issued, permitting a very small quantity only to 
be used. The bulk of the fruit crop was ripening 
and being dried at the time, and growers and packers 
were perplexed for a few weeks as to what steps to* 
take. After forcible representations had been made 
to those in authority, it was announced that no 
attempt would be made to enforce the provisions of 
the decision promulgated, except in the case of 
frequent violations in evident bad faith, and under 
this assurance matters progressed for the season. 
Next season, says Consul-General Hearn, the question 
wall be threshed out on its merits, and a definitive 
decision arrived at which is concurred in and under¬ 
stood by all concerned. 

The Parcel Po.st in Persia.— In his icj)ort on 
the trade of Khorasan, the Consul-General, Major 
P, Molesworth Sykes, says (No. 4006, Annual Series) 
he has been trying to ascertain by practical experi¬ 
ence whether it would not pay to make use of the 
parcel post more extensively than at present, and his 
inquiries all tend to show that, for suitable articles, 
it should form a valuable adjunct to the caravan 
routes, which are gradually being ousted by more 
modem methods of transport. From the United 
Kingdom, Meshed is reached by Askabad, and 
parcels up to 11 lbs. are carried for 3s. 6d. as far as 
the Persian frontier. Thence to Meshed, the Persian 
authorities charge, on the ii lbs., at the rate of 
2jd. per lb., so that the cost, from Europe, works 
out at about 6Jd. per lb. The average time occu¬ 
pied is about five weeks, and, needless to say, this 
compares more than favourably with the six to nine 
months occupied by goods on the long round 
journey. A second point is that there is little fear of 
articles being spoilt by damp, whereas no tin linings 
can prevent damage to goods which are exposed to 
the weather for many months at a time, apart from 
the rough handling incident to camel or mule trans¬ 
port, which works open the tin linings, and breaks up 
the goods. Persian shopkeepers are beginning to 
utilise this route, which is particularly suitable for 
watches, &c., and if only there were suitable agents, 
the Consul-General thinks much might be done. 
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NOTICES. 

EXAMINATIONS, 1909. 

Next year’s Examinations will commence on 
Monday, March 29. The last day for receiving 
entries will be February 2^3. 

The examinations arc now arranged under 
the following stages :—Stage I.- -Elementary ; 
Stage II. Intermediate; Stage III.—Ad¬ 
vanced. 

The subjects include : — Book - keeping, 
Accounting and Banking, Shorthand, Type¬ 


writing, Economics, Precis - writing. Com¬ 
mercial Law, Commercial History and Geo¬ 
graphy, Arithmetic, Handwriting, and Modern 
Languages. 

In the Advanced and Intermediate Stages 
First and Second-class Certificates are granted 
in each subject. . 

In the Elementary Stage Certificates are 
given in each of the subjects enumerated. 
These are of one class only. 

In Rudiments of Music Higher and Elemen¬ 
tary Certificates are given; in Harmony Higher, 
Intermediate, and Elementary Certificates. 


The following is the Time Tabi e for 



Monday, Mart h 20. Tuesday, March 30. 
(7—10 pin.) (7—lop.tn.) 

Wednesday, March 31. j Thursday, April i. 

(7—jop.m) 1 (7—lop.m.) 

Friday, April 2. 
(7—lop.m.) 

Advanced Stage. 

Book-keeping. Arithmetic. 

Precis-writing. : Commercial Law. 

1 Economics. I German. 

' Danish and Italian. 

1 Norwegian. ; Spanish. 

French. 

Commercial History 
and Geography. 

Typewriting 
(7.30 to 10 p.m.). 

j Accounting and 
j Banking, 

! Shorthand (140 and 

1 120 words per 

minute) (7.15 to 
10 p.m.). 

' Portuguese. 

1 English. 

1 Russian. 

Swedish. 

' Chinese. 
Japanese. 
Hindustani. 

Intermediate Stage. 

! Typewriting 
! (7.3oto lop.m.). _ , , 

1 , Book-keeping, 

h rench. 

j Danish and 

Norwegian. j 

Commercial His-1 Precis-writing, 
tory and Geo-, 
graphy. > 

j 

English. 

Economics. 

j 

Spanish. 

Anthmetic. ‘ 

German. | Swedish. 

Portuguese. j shorthaud ( lOO 

Italian. j jjq words 

Russian. | per minute) 

Chinese. 1 ( 7 * *5 to 10 

Japanese. j P*^^*)* 

Hindustani. | 

Elementary 

Stage. 

Handwriting and 1 

Correspondence, i Italian. 

Typewriting 

hrench. i (-.30 to 10 p.m.). 

1 

Book-keeping 

Spanish. 

Shorthand (50 words 
per minute (7.15 
to 10 p.m.). 

Commercial 

Geography. 

Arithmetic. 

Music. 

1 

j Harmony. 

Kudiroents of Music 
(7 to 9 p.m.). 




A fee of 2s. 6d. is required by the Society 
from each Candidate in each subject in 
the Advanced and Intermediate Stages, and 
in the Elementary Stage a fee of 2s. for one 
subject, and is. for each additional subject 
taken up by the same candidate. The fees for 
Harmony and Rudiments of Music are the 
same as for Stages II. and III.. 


The special subject for Commercial His¬ 
tory and Geography for 1909 will be South 
and Central America.” 

Examinations are also held in the Practice of 
Music, and Vivd Voce Examinations in French, 
German, Spanish, Portuguese, and Italian. 

The programme for 1909 will be issued 
about the beginning of September. 
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PROCEEDINGS OF THE SOCIETY- 

CANTOR LECTURES. 

FUEL AND ITS FUTURE. 

By Professok. Vivian B. Lewes. 

Lecture /.—Delivered March 9, 1908. 

Coal, the earth’s great store of heat energy 
—energy which buried latent for long ages is 
liberated again as sensible heat by the pro¬ 
cesses of combustion, which cause the rever¬ 
sion of the fuel once more into the compounds 
from which it sprang—is a heritage of whicJh 
the world only realised the importance a little 
more than a century ago. Yet it was the 
distribution of that heritage that governed the 
fate of nations, that made great empires and 
relegated other countries to more or less 
obscurity. A thousand years ago it was the 
force of arms, of civilisation, ^ of arts, that 
made, a nation great: to-day it is the force of 
fuel, which by developing commerce governs 
the distribution of power on the face of the 
globe. 

A century has passed, and Great Britain 
occupies a position that is a pride to her sons 
the wide world over, but in our elation we are 
too apt to overlook the fact that Nature 
has had quite as much to do with our 
supremacy as our own endeavours. In this 
course of lectures I desire to discuss our 
methods of employing the great natural advan¬ 
tages we have enjoyed, and how far it is in 
our power, by using our fuel supplies to the 
best advantage, to ward off that fatal day 
when, dependent on other nations for our 
sources of energy, we must of necessity lose 
our pride of place. 

The fuel question is one of the most 
interesting and important problems of the pre¬ 
sent day, not only because our methods of 
generating power from fuel are undergoing 
changes of the most radical character, but 
also because it is being slowly borne in upon 
us that we must have some thought for the 
future, and that the prodigal waste that has 
characterised our consumption of fiiel in the 
past, and the fatal effect it is having upon our 
atmosphere and lives, must in the interests of 
future generations give way to more carefully 
considered methods of workings 

More than twenty centuries before the nature 
of combustion was understood, and the causes 
’Which led to the generation of heat by its aid 
were realised, it had been recognised that the 


burning of wood and dried vegetable matter 
could be utilised to eke out the warmth derived 
from the sun, whilst it was not until the 
thirteenth century that the employment of 
bituminous coal as a fuel was first attempted, 
its use being forbidden in 1306 owing to the 
horror created by the pollution of the atmos¬ 
phere by its smoke. The gradually increasing 
shortage of wood and charcoal however, the 
limited employment of peat, and the necessity 
for a more abundant fuel again brought the 
use of coal to the front, but the reign of Queen 
Elizabeth saw it still under a ban for the same 
reasons as before. There was nothing else to 
use, and as the country was becoming rapidly 
denuded of timber, coal at last established 
itself, in spite of frequent protests, as our 
principal domestic fuel. 

The use of coal for the generation of power 
was of even more recent date, and the past 
century will always be celebrated in history as 
being the period during which the energy 
locked up in our coal deposits was first utilised 
for the advancement of our manufacturing pro¬ 
cesses, and in w'hich the supremacy of nations 
was largely determined by the possession of 
coalfields. 

It must be remembered that it was only in 
1781 that the translation of heat energy into 
mechanical work was first satisfactorily solved 
by the invention by James Watt of the steam 
engine, whilst last year we were celebrating 
the centenary of the first steamboat, and it 
was not until 1829 that Stephenson gave the 
world the locomotive. 

The discovery by Lavoisier of the part 
played by the oxygen of the air in combustion, 
and his enunciation of the great truth that the 
heat evolved during the burning of a substance 
is due to the rapid evolution of energy during 
chemical combination, mark the last years of 
the eighteenth century as being the starting 
point of our ideas on the true nature of this 
phenomenon. 

The great generalisations which underlie all 
processes of change, and which we know as 
the conservation of energy and of matter, teach 
us that no such powers as creation or destruc¬ 
tion are vouchsafed to us, and that although 
we may change the form of matter to an 
almost endless extent, and translate one form 
of energy into any other, our powers are 
limited to these transmutations, and can go no 
further. 

When we attempt to define the sources of 
energy available for the generation of power, 
we see we are limited to gravity, muscular 
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force, and heat, and when in turn we seek the 
sources that give rise to these, we find the sun 
behind them all, and without sun all would 
cease. The great factors in the storing of 
the sun’s energy in such a form that it can be 
reproduced at will, are those marvellous 
changes which take place during the growth 
of vegetation, and which over countless ages 
built up for us the accumulations of fuel which 
the past century has seen squandered with 
such a prodigal hand. 

In the whole of Nature’s wonder-book 
there is nothing that appeals more to our 
sense of the marvellous than the way in which 
all the waste of animal and vegetable life is 
converted by decay into those simple com¬ 
pounds, carbon dioxide and w’ater vapour, 
which are again used in the wonderful pro¬ 
cesses by which all forms of life are synthetic¬ 
ally recreated. 

It is the sun’s rays which are the main¬ 
spring of this regeneration, and the growth 
of vegetation is the means by which it is 
brought about. All the ordinary forms of 
plant in which the green pigment, known as 
** chlorophyll ” is present, owe their growth 
to energy derived from the sun, under which 
the chlorophyll contained in the small glands 
of the plant absorbs carbon dioxide and water 
vapour from the atmosphere, whilst more 
moisture and traces of mineral salts are drawm 
in by the roots. Once absorbed the carbon 
dioxide and water vapour under the influence 
of the chlorophyll commence a marvellous 
series of changes, which result in the forma¬ 
tion of the first visible product, the starch 
granules and also sugars, w’hich afterwards 
become practically the food of the plant, and 
are incorporated as the cellulose or woody 
fibre of which the solid portion chiefly con¬ 
sists, the completed reaction being of some 
such nature as that expressed by the equation— 


Carbon dioxide Water vapour ) 

* - 4 - Sun’s energ 

6 CO^ ^ H 2 O 


j Cellulose Oxygen 
( CoHioOft -f- 6 O 2 


And it is this oxygen so liberated in the early 
days of the world’s creation w^hich according 
to some theorists formed the atmosphere, and 
has since kept the oxygen present in it a prac¬ 
tically constant quantity. 

It must be borne in mind, however, that, 
although such, an equation is capable of 
representing the sum of the actions taking 
place, yet it only in reality represents the first 


and final stages of a series of most wonderful 
and beautiful reactions, the exact course of 
which is but little understood. The fact that 
the sun’s energy is necessary to bring about 
this reaction is made manifest by the growth 
of vegetation when kept from the light, when 
it merely gives rise to a few sickly and colour¬ 
less shoots formed by the plant food already 
stored in the plant or seed, whilst on the other 
hand recent experiments have shown that 
ordinary vegetation can be accelerated in its 
growth by the illumination from certain forms 
of artificial light during the hours of darkness. 

Probably the first attempt to use artificial 
light for hastening the growth of plants was 
made in 1861 by M. Herve-Magnon, whilst 20 
years later Siemens, by experimenting with an 
arc lamp of 1,400 candle power, placed 10 feet 
from the plants, wdth a glass screen inter¬ 
posed, came to the conclusion that this illumi¬ 
nation was capable of producing an effect 
equal to about half that of the sun. In more 
recent years various artificial lights have been 
employed for accelerating growlh, and it has 
been found that nearly all plants, aided in 
their development by artificial light to which 
they are e.xposed during the usual hours of 
darkness, reached the flower and fruit bearing 
stage much earlier than with sunlight alone, 
some few, however, like the onion, declining 
to be hurried. That this growth and progress 
is not at the expense of root formation is abun¬ 
dantly proved in the case of such plants as 
radishes, in which not only was the top growth 
three times that of a similar plant grow n in sun¬ 
light alone, but the root grow’th also amounted 
to times the normal in a given time. 

From the exhaustive researches w'hich have 
been made upon plant life, it seems fairly 
clear that the function of the chlorophyll in 
the growing plant is practically three-fold. It 
has been showm that it is those rays in the 
immediate neighbourhood of the red and 
orange in the spectrum which most keenly 
excite the assimilation of carbon dioxide and 
water vapour, and that the chlorophyll absorbs 
those rays which hinder the formation of 
carbo-hydrates, tr insforming rays of short 
wave - lengths into those rays which most 
favourably effect the production of the sugars 
and starch, which are the food of the plant 
structure, and that it also acts by the con¬ 
version of light into heat. 

The usual statement that the solid matter of 
the plant consists of cellulose is, of course, 
only an approximation to the truth, as cellulose 
is only one of several modifications produced 
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by the actions taking place in the growth of 
the plant, but as from a calorific point of view 
the other organic bodies present have practi¬ 
cally the same thermal value, it is a con¬ 
venient simplification to take wood as being 
composed of cellulose, water, and the Con¬ 
stituents of the sap, mineral salts and extrac¬ 
tive matters, which may be resinous—as in 
coniferous woods, extractive—as in beech or 
birch, or tannin—as in oak. 

The chemical actions which have resulted in 
the formation of the cellulose have required an 
expenditure of energy which, in the primary 
decomposition of the carbon dioxide and water 
vapour, can be expressed in terms of the heat 
necessary to raise a unit weight of water one 
degree. 

A unit weight of carbon in burning to carbon 
dioxide raises 8,137 of water 1° C., or 

14,647 units of water F. The former 
we speak of as ‘‘calories” and the latter as 
“ British thermal units.” 

In the same way a unit weight of hydrogen 
in burning to form water develops 34,500 
calories, or 62,100 British thermal units, and 
in order again to decompose the carbon dioxide 
and water so as to liberate the unit weight of 
carbon and of hydrogen, just as much energy 
expressed in heat units will be absorbed. 
As in the growth of the plant this energy has 
been derived from the sun, and has been 
partially rendered latent in the cellulose, when 
we burn that compound in the form of wood so 
as again to convert the carbon and hydrogen 
to carbon dioxide and water vapour, we once 
more set free the stored energy in the form of 
heat and can render it available for heating 
purposes. 

The variations in the physical properties of 
wood are dependent upon the constituents of 
the sap and the density with which the solid 
matter is packed away in the structure, and 
when the wood comes to be burnt its calorific 
value is found to vary slightly owing to these 
factors, and also to the amount of moisture 
which it contains ; as upon the constituents of 
the sap will largely depend the amount of ash 
which is formed, and upon the moisture the 
amount of heat which will be rendered latent 
in the conversion of the water into steam. 
Moreover, in the formation of the cellulose 
oxygen equivalent in quantity to that which 
was originally in combination with the hydro¬ 
gen will have been again taken into combina¬ 
tion in the formation of the plant’s Structure, 
with the result that air-dried wood, when tested 
for its c|il0rific value, is but a poor fuel. The 


figures obtained with various kinds of wood, 
when tested in the Mahler Bomb, are shown in 
the following Table — 

Calorific Value of Wood. 

Calories. lintish Tliermal 


’ Units. 

Ash . 4,771 8,480 

Beech. 4,774 .... 8,591 

Birch. 4,771 .... 8,586 

Elm . 4,728 .... 8,510 

Fir. 5,035 .... <>,063 

Oak . 4,620 .... 8,316 

Pine . 5,085 .••• 9,153 


The moisture present in a sample of wood 
will vary enormously with the time of year at 
which the tree has been cut down, and also 
with the nature of the tree, so that whilst as 
little as 18 per cent, of moisture has been 
found in one kind of wood, it may exceed 
50 per cent, in another, whilst, under the 
most favourable conditions, air-drying will 
only reduce the moisture in wood to from 
18 to 20 per cent. It may, therefore, be 
roughly stated that at the best, wood will 
only contain 80 per cent, of combustible matter, 
whilst the large amount of heat absorb{*d in 
heating and evaporating the water present is a 
serious drawback to it as a fuel. 

The combined oxygen also present in the 
cellulose, as has been before indicated, 
seriously detracts from its value, and where 
wood is the only fuel that can be employed, 
and great local heat is required, a fuel of 
practically double the value of wood can be 
obtained by its conversion into charcoal before 
use. Under the influence of destructive dis¬ 
tillation the contained moisture and combined 
oxygen are driven forth as water vapour, and 
although four-fifths of the weight of the wood 
is lost in the liquid and gaseous products 
escaping, yet the 20 per cent, of carbon that 
remains on burning is free from the drawback 
of having the intensity of the heat of com¬ 
bustion lowered by the rendering latent of 
heat, which, in the case of wood, was lost in 
vaporising the water and bringing about the 
decomposition. 

In the same way that human beings and 
animals of the present day are of a very 
different and higher type to those which first 
appeared on the earth’s surface, so our plant 
life has undergone a great alteration in 
character, and as we trace by the light 
of geology the birth and growth of vegetation, 
we are led to the conclusion that as the earth 
cooled down, soil was first formed upon its 
rocky surface by the disintegrating action of 
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water containing carbon dioxide and by those 
processes to which we usually give the name 
of ‘^weathering/* Spores of the lower forms 
of plants, like lichens and mosses, then 
appeared, and in their growth fixed the carbon 
and hydrogen from the carbon dioxide and 
water vapour to the atmosphere. By their de¬ 
composition they supplied the soil, which up to 
that time had been of a purely mineral cha¬ 
racter, with the organic constituents necessary 
for the growth of vegetation of a higher 
order. 

This next form of vegetation, urged on in 
its growth by the heat permeating from the 
cooling mass of the earth, and fed by the 
excess of carbon dioxide and moisture in the 
air and the virgin soil in which it grew, 
attained a rapidity and luxuriance of growth 
which probably has never been equalled. 
In type it consisted chiefly of cryptoganiic 
plants, such as club mosses, sedges, and 
other forms of marsh vegetation, which how¬ 
ever, instead of growing to a height of a 
few inches, attained enormous dimensions. 
Dying down year by year they formed a 
densely packed mass of vegetable matter, 
which undergoing the processes of checked 
decomposition of the same character as can 
be recognised ki the peat deposits of the 
present day, gradually built up those masses 
of semi-decomposed vegetable matter which 
were afterwards converted by time, heat, and 
pressure into the coal seams. 

The formation of peat is apparently due 
partly to fermentation when exposed in its wet 
state to air, and partly to checked decay when 
covered with water, and it is the latter process 
which is the most valuable in converting it 
into a form which is available for fuel. 

When decomposing matter is freely exposed 
to moist air, processes of fermentation and 
still further oxidation convert it ultimately into 
carbon dioxide and water vapour, leaving as a 
residue only the mineral matters and more 
resistant hydrocarbons, the latter in turn also 
disappearing, and it is by such processes of 
decay that Nature cleanses the surface of the 
earth from all waste vegetable matter. When, 
however, the dead vegetation has its decay 
checked by immersion in water or the deposi¬ 
tion over it of silt or soil of such a character 
as to cut off from it the supply of atmospheric 
oxygen, the processes of decay continue, but 
instead of exterior oxygen acting on the 
decomposing molecules, the changes that take 
place are restricted to those set up between 
the constituents of the molecule itself, and 


result in the elimination of carbon dioxide, 
water, and methane, with consequent lowering 
of the proportion of hydrogen and oxygen left 
in the residue. 

Enormous areas of peat exist at the present 
day not only in the British Isles, but in even 
greater quantities in Russia, Sweden, Norway, 
Germany, and Finland, whilst in Canada and 
America the peat bogs are still more vast, and 
in the future this material will probably play 
an important part in the supply of fuel when 
the depletion of our coal supplies drives us to 
utilise these natural stores. 

The great interest, however, attaching to 
peat at the present moment is that the same 
action which converts cellulose into peat will, 
if continued under conditions of considerable 
pressure and higher temperatures than ordi¬ 
narily exist at the present day, convert the 
peat deposits into a coal seam. 

Taking the luxuriant vegetation of the car¬ 
boniferous era, it is easy to imagine the way 
in which the huge peat bogs were formed in 
the low-lying watersheds, and in which the 
agglomeration of vegetable matter swept down 
by the hurrying streams accumulated in the 
deltas of the prehistoric rivers, whilst the 
volcanic actions which marked this period 
would often cause so great an alteration in 
the earth level, that the decomposing vege¬ 
table matter became subject to the inrush of 
water bearing with it huge quantities of mud 
and silt, which, depositing above the col¬ 
lected vegetation, gradually hardened there 
and formed the strata which we find above 
the coal. 

Nor were these actions confined to that 
particular period to which we look back as 
the carboniferous age. We find that when¬ 
ever the conditions were favourable for the 
deposition of great beds of vegetable matter, 
actions of a similar nature have led to its con¬ 
version into coal in strata of a more modern 
character, and the formation of coal appears 
to have been going on ever since the inception 
of vegetable life on the earth's surface, and 
there is no reason to doubt that the swamps 
and bogs of the sub-tropical forests of the 
present day are to a minor extent, carrying 
on the early stages of the same action. 

The chemical actions that took place 
during the period when the peat deposits, 
heated from below by the earth’s temperature 
and pressed on by the superincumbent de¬ 
posits above them, underwent thof • changes 
in composition which we now recognise in 
our coal, can be traced by analysis, and the 
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following Table indicates the way in which 
the gradual elimination of the hydrogen and 
oxygen altered the cellulose of the growing 
plant to the product of our coal seams. 


The Conversion of Wooden Fibre to Coal 
(B utterfield). 



Carbon. 

e 1 

l\ 

a 

Oxygen. 

XT. 

Nitrogen. 

Sulphur. 

Ash. 

Cellulose . 

44*4 ' 

b *2 

40*4 ! 

— 

— 

— 

Dry wood (average) . 

48*5 

6*0 

43.5 

0.5 

— 

**5 

Dry peat. 

58*0 

63 

30 8 

0*9 

trace 

4*0 

Lignite . 

67*0 

5*1 

19 5 

1*1 

1*0 

6-3 

Coal.. . . . 

77*0 

5*0 

7*0 

I *.5 

i*,5 

8*0 

Anthracite. 

90*0 

2*5 

0'2S 

o*s 

0*5 

40 


This action is made even more manifest by 
.calculating the analyses so that the carbon is 
kept as a fixed quantity, which brings into bold 
relief the gradual elimination of the other 
constituents of the cellulose. 

The Conversion of Woody Fibre to Coal. 
(Percy). 

Ciirbon. Hydrogen. Oxygen. 


Wood . 

100 .. 

I2*l8 .. 

88*07 

Feat .*. 

100 .. 

9-85 •• 

55-67 

Lignite. 

100 

8-37 .. 

42*42 

Bituminous coal. 

100 .. 

6-12 

21*23 

Anthracite (Wales) .... 

100 .. 

4*75 .. 

5*28 

Anthracite (Pennsylvania) 

100 .. 

2*84 .. 

i‘74 

Graphite . 

100 .. 

0*00 ., 

0*00 


These changes in composition may also be 
traced in the calorific value, and show the 
thermal advantages gained by the elimination 
of the oxygen during these processes of natural 
distillation. 



Calories. 

British 'rherraal 
Units. 

Wood. 

... 4,771 

.. 8,588 

Peat (dry) . 

.. 5,600 

10,080 

Lignite . 

,.. 7,000 

12,600 

Bituminous coal... 

• • ^»44^ 

.. 15*203 

Anthracite. 

,.. 8,677 

.. 15,618 


It is not, however, time alone which causes 
alteration in the character of coal, the factors 
of temperature and pressure also play so 
important a part in its composition that it is 
unsafe to base any far-reaching ideas as to 
the age of a coal from the amount of natural 
carbonisation which it has undergone. One 
may look upon coal as consisting of a basis of 
carbon together with the mineral matters 
that wbre mostly present in the sap of the 
plant, and on the combustion of the coal will 
remain behind as ash, these forming the 
solid D^sidue which is left on heating the coal 


out of contact with air. The portion which 
under these conditions escapes, and may 
therefore be termed the volatile matter, 
consists of various compounds of carbon and 
hydrogen and other more complex bodies 
containing not only these elements but also 
the oxygen and nitrogen present in the coal. 

The proportion of volatile matter present, 
consisting as it does largely of hydrocarbons, 
makes a wonderful difference to the way in 
which a coal burns, the presence of hydrogen 
and lower members of the hydrocarbon series 
giving the coal ease of ignition and the pro¬ 
perty of burning with flame, w'hilst the more 
complex hydrocarbons and organic bodies 
render the flame so produced heavy and smoky 
in its character. If a coal which contains a 
very small percentage of volatile matter, such 
as anthracite, be taken, it is found difficult to 
ignite and almost impossible to burn without 
specially arranged conditions of draught, 
whilst the more bituminous coals, such as 
cannel, can be ignited by the flame of a 
match, and will burn with the greatest ease. 

With the increase in bituminous matter in 
the coal, the fixed carbon or coke left on 
distillation naturally decreases in quantity, 
and coals are generally classified on the basis 
of the amount of fixed carbon they contain 
into lignites, cannels, bituminous coal, steam 
coal or semi-bituminous coal, and anthracite, 
the percentage of carbon varying from 65 per 
cent, in some lignites up to over 90 per cent, in 
the anthracites. The relation existing between 
the composition of the coal and its powers of 
smoke production is one that will have to be 
discussed again in considering the fitness of 
fuels for the class of work they have to 
perform. 

Any form of bituminous coal when subjected 
to a raised temperature begins to yield 
products of a liquid and gaseous character, 
and if the temperature be kept at the lowest 
point at which any action can take place, the 
liquid distillates formed are of an oily char¬ 
acter and not greatly dissimilar to some crude 
mineral oils. Indeed, it seems highly prob¬ 
able that when the coal has been formed 
under conditions where no escape of gaseous 
matter could take place owing to the im¬ 
permeability of the low-lying strata, a natural 
distillation at very low temperature has gone 
on over long ages, and some of the bituminous 
products of the decomposition distilling into 
the earthy strata next to the coal has formed 
with it the shales, which differ from coal in 
that the fixed residue left on their distillation 
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consists of earthy matter instead of coke. It 
is also perfectly well known that in some of the 
more extensive peat bo^s a trickle of oil is 
occasionally found escaping from the decom¬ 
posing mass, showing that even in the early 
stages of the action, oils are produced, whilst 
it was from a spring of oil in the shale 
measures of the Alfreton Colliery that Young 
first got the idea of utilising shale for distilla¬ 
tion as a source of mineral oil. 

It has been known for centuries that in cer¬ 
tain districts of America and Eastern Europe, 
a scum of oil would frequently gather on the 
surface of the pools and streams, and these 
districts have since become famous as the 
great sources of American and Russian oil 
supply. Although many observers cling to the 
belief that the oil fields have been formed by 
animal or mineral agency, there seems but 
little reason to doubt that our liquid fuels, 
like the solid, are of vegetable origin, and 
are indeed by-products of great subterranean 
distillations, in which at high pressures and 
comparatively low temperatures the accumu¬ 
lated vegetation of past ages has been partly 
liquefied or even gasified, as the same areas 
which yield our stores of mineral oil are also 
famed for the production of natural gas. 

The Pennsylvanian oil fields of America 
yield crude oil consisting largely of members 
of that group of hydrocarbons which we know 
as the saturated series,** the lower and 
more simple members of which are gases, and 
with the fifth member commence to give 
highly volatile liquids yielding the pentane 
which w(‘ use for our standard of light, and 
the hexane and heptane dear to the motorist 
under the name of “petrol,** whilst higher 
member of the series constitute the burning, 
lubricating, and fuel oils which have played so 
important a part in the technical world during 
the past fifty years. 

The Russian oils, on the other hand, contain 
hydrocarbons of a slightly different character, 
having as chief constituents “naphthenes,” 
a group which, although in many proper¬ 
ties similar to the saturated hydro-carbons, yet 
in composition must be ranked with the unsatu¬ 
rated. So laborious, however, is the separa¬ 
tion of the hydrocarbons present in these great 
natural distillates, that our knowledge of their 
constituents is still far from perfect, and re¬ 
cent researches upon the tars obtained at low 
temperatures from coal show that they are 
characterised also by the presence of the naph¬ 
thene group. 

The valleys of the Alleghany, which gave so 


abundant a supply of oil to Drake and the 
pioneers of the oil industry in the early sixties,, 
also yielded that great output of natural gas 
which concentrated the manufacturing activity 
of America to so large an extent in these dis¬ 
tricts. Although such gas is found in small 
quantities in many parts of the world, no¬ 
output of the same magnitude has ever been 
discovered. 

This gas, which is by far the most valuable 
of the gaseous fuels, is practically methane, 
its character being indicated by the following 
analysis :— 

Composition of Naturat. Gas. 


Hydrogen. 

Russian 
(Baku). 

0*98 

American 

(Ohio) 

.. 1-89 

En*flish 

(Hcathfield). 

. . 0*00 

Methane. 

93-09 

.. 92-84 

.. 

Ethane . 

3-26 

0*35 

.. 2-94 

Carbon dioxide ,. 

3-«8 

.. 075 

. . 0*00 

Nitrogen . 

0-49 

.. 3*82 

.. 2*90 

Oxygen. 

0-00 

.. 0*35 

. . 0-00 

Carbon monoxide 

O'OO 

.. 0-00 

.. I-OO 


Weight for weight natural gas is the most 
valuable of all the fuels, having a calorific 
value of 12,008 calories (21,615 British thermal 
units), and its history affords a graphic object- 
lesson of what within a hundred years will be 
our condition with regard to coal supply, the 
actions, however, having been concentrated 
into a period of not less than 50 years. 

With the first discovery of natural gas waste 
of the grossest character took place, followed 
by a period in which, the value of the gas 
having been realised, it was consumed with 
the utmost prodigality, and no thought was 
ever given to the future. Then as reduced 
pressures in the supply began to give a warn¬ 
ing note, economy at length began to be exer¬ 
cised, whilst now the rapidly decreasing supply 
threatens failure at an early period and has at 
length forced attention to every point at which 
economy can be obtained. 


MAHOGANY. 

Mr. Frank Tiffany being unfamiliar with the 
infinity of pitfalls presented by the scientific syno¬ 
nyms and trade names of economic plants, I would 
wish to supplement his most interesting paper on 
the sources and the botanical and commercial 
nomenclatures of Mahogany by a statement of them 
in the systematic and detailed form required for its 
precise and complete intelligibility. 

The word mahogany is the English rendering of, 
as is generally accepted, the native West Indian 
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name of the stately forest tree indigenous to Mexico 

Isthmian America, known to botanists as 
the Swietenia Mahogani of Linnaeus. Its bark is 
a febrifuge; its red wood has in less than three 
hundred years come into general European use for 
furniture making; and its seed reduced to powder is 
the basis of an unctuous cosmetic famous throughout 
the tropical Americas from the date of the Incas, 
loth to 16th century A.D. Sir Walter Raleigh used 
its wood in repairing his ships at Trinidad in 1597. 
The tree itself was first observed by European botan¬ 
ists in its native forests by Mark Calesby, in 1710-19, 
and by Baron Nicol Jacquin about 1763—the date of 
the publication of his ** Selectarum Stirpium Ameri- 
canarum Historia.” The wood became an article of 
commerce with England in 1724 ; and sometime in the 
earlier decades of the Victorian era, the Messrs. Broad- 
wood, the celebrated pianoforte makers, were recorded 
to have paid ^^3,000 for three logs of mahogany cut 
from a single tree. “ Spanish Mahogany is the 
produce of Cuba and Hayti, and was plentiful also 
in Jamaica, until the island came under the economic 
mismanagement of England. ** Campeachy Wood,” 
and “ Honduras Mahogany,” called also ” Baywood,” 
are the produce of the mainland, and the chief denomi¬ 
nations of the timber now imported into the United 
Kingdom. It would be easy to restore the mahogany 
forests of Jamaica. The tree also grows well in 
Burmah, and I had no difficulty with it in Bombay, 
where I introduced it into many gardens; and “a 
cutting’’ 1 planted before my bxmgalow in Victoria 
Gardens, is now one of the noblest trees on the 
island, and is popularly named after me, Balbood-ki- 
jar. 

The Swietenia J/ahogani belongs to the Natural 
Order Meliacese, or Cedrelaceae, to which all the 
Indian substitutes for mahogany also belong. These 
are:— 

1. Azadirachta indica, Ant; Juss MeliaAzadir- 
achtUy Linn: ; a forest tree, of stately proportions, 
and noble evergreen foliage; with a bitter bark 
[“ Margosae Cortex ”], and a hard, red, heart-wood ; 
the Sanskrit mmba^ i.e., “the strength-giver,” or 
“health-giver;” the Persian azadirakht-i^JIindi, 
ie,^ “ Indian-azadirakhta the Hindustani nimh^ 
the Mahratti nim^ lim, and vim [compare Bhima, the 
name of the second of the five heroical Pandavas in 
the “ Mahabharata ”]; and the Arya- vepu ; and 
Arya-vepon, t.e., literally, the “ Aryan-tree” of the 
peoples of the Malabar Coast. It is, through the 
Portuguese, the Margosa Tree [see No. 2] of Euro¬ 
peans. 

2. Melia Azedarachy Linn : a deciduous Persian 
tree, naturalised in India; the Persian azadirachta, 

“free [speech] tree,” or “Parliament Tree,” or 
“ Tree of Liberty; the Canarese and Telegu, Turaka-^ 
vepai i,e,y literally, “ Turkish Tree/’ but here meaning 

Muslim - treethe Hindustani makanimb, or 

great nimb; ” and known to Europeans as the 
Persian Lilac [the “Lilacs” of English gardens 
being themselves, as in name also, of Persian origin]. 


the Margosa Tree [see No. i], the Bastard Maho^ 
gany, the Bastard Cedar, and the Pride of China. 
It was under some such notable tree that the pre* 
historic Aryas, wherever they settled down in Asia 
and Europe held their tribal councils ;—according 
to tradition discussing under its shade every burning 
question that arose among them ; first when drunk, 
and again when sober: and this primaeval practice 
of theirs is possibly the ultimate origin of our own 
two Houses of Parliament, the House of Commons 
representing the nation drunk, and the House of 
Lords the nation sobered ! 

3. Soymtda febrifuga, Adr : Juss : Swietenia 

fehrifuga, Roxburgh; a forest tree of Western 
arid Central India; with a bitter bark [“Cortex 
Swietenioe”], and a bright red, hard, and durable 
wood; the Hindustani rohan, i.e., “red [-tree]”; 
the Telegu somida, z.e., “ the divine ” ; the 

Canarese rivamimara, i,e.y “ divine tree” ; the Hin¬ 
dustani rohitakiy i,e., “red wood”; and Tamil 
shemmarum [corrupted by force of its brightly- 
coloured wood from swam~marum'\ Lc,, “ red tree ” : 
the root of all these Southern Indian names for this 
tree being the Sanskrit sva, [compare Latin 
French sot mhne\ which appears in such Indian 
words as sivayambhavn, “ the self-existing,’’ i.e., 
Almighty God, and also Nature ; .uvami, an “ idol,” 
or ideograph of Deity; swastika, the symbol [when 
revolving by the right] of the sun, life, health, 
glory, &c., and [when left handed] of the moon, death, 
misfortune, disgrace, &c ; i^wadesha, t.e., “ one’s own 
country ” ; and swaraj, actually the share of revenue 
claimed by the paramount power of its tributary states, 
as the Mahratta chouth, but which to-day m the 
minds of the Orpheustical Bengalis, has come to 
signify Home Rule. Its English names aie Bastard 
Cedar, Red Cedar, Coromandel Red Wood, East 
Indian Red Wood, Indian Red Wood, and Rohan 
Tree. 

4. Chukrasia tabularis, Adr : Juss ; Swietenia 
Chickrasa, Roxburgh; a magnificent, deciduous 
forest tree of Western India, Eastern Bengal, and 
Burmah; with flowers used for dyeing red and 
yellow; an astringent medicinal bark; and a helvous 
heart wood, close grained, beautifully veined, lustrous 
as Satin Wood, and greatly prized by cabinet makers. 
Extensively used in the construction and decoration 
of the palaces of the Kandyan kings of Ceylon, it has 
remained for centuries unaffected by the exacting 
heat and dampness of that terramarine tropical 
climate. It is the Hindustani chukrasi, and the 
Tamil aglay^marum [which gives its name to the 
congeneric Aglaia odoratissima], and Mathagaru 
vembUy f.^., “ Mathagary-Neem ” ; and the Telegu 
Chittigangu-chettUy that is “ Chittagong-wood-tree,” 
and maganumaram, literally, “ in moisture (growing) 
tree,” a term which may be derived, with a twist of 
form to give it a topical meaning, from the hypo¬ 
thetical Caribbean name, as rendered by European 
lips, of Swietenia Mahogani ; or the etymological 
source of the otherwise unmeaning designation given 
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to (Honduras) Baywood ** on its- first introduction 
into Europe. I am unable to determine the question, 
but incline to the conjecture that ** mahoj^any ” 
is one of the odd fifty aboriginal American words, 

'—so many of them denominating economic vegetable 
products [caoutchouc, cocao, chocolate, copal, guava, 
guaicum, ipecacuanha, jalap, quinine, tapioca, &c.] 

,—that have become part and parcel of the “all a 
growing, all a blowing,” ever youthful, and world- 
masterful English language. Its English names are 
Bastard Cedar, Red Cedar, and “ Chittagong Wood.” 
[See Nos. 4 and 3.] 

5. Cedrela Toona, Roxbuigh; an evergreen forest 
tree extending from Western India, where it uplifts 
itself gloriously in the ravines of the ghatx [Sahyadri 
hills], to Eastern Bengal, and far into Burmah ; with 
flowers used for dyeing a deep-toned red ; a febrifugic 
bark; and a led wood. The timber is in no way inferior 
to Mahogany, and has apparently been immemorially 
famous in all the countries washed by the waves of 
the Indian Ocean, and enriched by the commerce of 
India ; for I recall here, as I write, reading in the 
Athenuum of the i.Sth, 22nd, and 29th of July, 1837^ 
in a series of illustrated articles,* which enchanted 
me as a boy, and have ever since held me in 
their enchantment [I wonder who wrote them 
that the frame of an Egyptian harp in the 
Museum of Florence, is of “East Indian mahogany,” 
“ the strings of the harp being strung to a large 
harmoniacal body of this wood.” It is the Sanskrit 
tuna, i.e,^ “ causer of belly-ache [to elephants] ;” the 
Telegu nandi-vnksha, i.c., [causer of] happiness tree 
[to Brabmani bulls] ; ” and Malabari arana [aranya^ a 
forest], i.<\, derivatively, “ fire—lighting—by the 
clashing of its branches together—tree.” The Eng¬ 
lish names are—“ East Indian Mahogany,” “ Indian 
iMahogany,” “Bastard Cedar,” “Indian Cedar,” 
“ Maulmein Cedar,” “Singapore Cedar,” “White 
Cedar,” and “ Chittagong Wood.” [See Nos. 3 
and 4 above.] 

6. Chlofoxylon Sh'ietenia, De C. : Siinetenia 
Ckloro \ylon, Roxburgh; a small deciduous forest 
tree of Western India, and the whole Malabar Coast, 
particularly in the neighbourhood of Gokah, and the 

Allabella Hills ; ” with a hard, durable yellow wood 
of fine grain, and an exquisite satin-like lustre, from 
which it takes its English name of Satin Wood. Its 
other English names are Woodoil Tree and Zante 
Tree. This last may be a doublet of Satin; a desig¬ 
nation derived from Zaitun, the Chinese emporium 
from which glossy silks were first exported to 
Europe. The phrase has nothing to do with the 
island of Zante:—any more than the Mahogany of 
the West Indies can have anything to do with the 
Cedar used by King Solomon in the building of the 
Temple of Jerusalem. It is remarkable, and inex¬ 
plicable, that there are no individual, distinctive, and 
exclusive Indian names of the Satin-wood Tree, all 

* FoundcKl, I learned in after years, on the works of 
Heeren, Rosellini, and Cailliaud. 


•of its few Indian names referring to some comparison 
of it with (Other trees or their products. 

7. Khaya senegalensis is another Meliad or 
Cedrelad, the source of the African Mahogany, or 
Senegal Mahogany of commerce. 

Madeira Mahogany, Mountain Mahogany, (Queens¬ 
land or Swamp Mahogany, and White or Wild Ma¬ 
hogany, are but curiosities,—mere “shadows of a 
mighty name”; interest attaching only to Madeira 
Mahogany, from its being the product of a Laurel- 
bloom of the West Indies, Persea indica, which 
would flourish well in the East Indies within the 
range of the sea-breezes. 

George Biri)\\ood. 

nth July, iqo8. 


PRESERVATIVES IN MEAT FOODS. 

Some time ago the Local Government Board 
decided that enquiry should be made into the cir¬ 
cumstances which led to the presence of preser\ative 
agents in canned and glass-packed meats, and Dr. 
A. W. J. MacFaddan was directed to make the 
necessary investigations. He has now submHted his 
report, and it cannot be said that it disposes of the 
popular idea that these preservatives are used and are 
not harmless. It is to be noted that whilst the 
Chicago and other revelations as to the (juality of 
canned meats led to the general belief that American 
canned meats were much inferior to those made in 
England, Dr. MacFaddan’s investigations point to 
preservatives being much commoner in England than 
in the United States. It may be pointed out that, 
with certain possible exceptions, there should be no 
need for the addition of chemical antiseptics at the 
tiry of preparation of the meat for canning, and that 
the meat which is canned should ordinarily be fiesh 
meat or cured meat, not meat which has been sub¬ 
jected to treatment involving the introduction ol 
pieservatives such as boric acid or sulphites. Meat 
foods of this kind which have been submitted to a 
process of .sterilisation in hermetically sealed retainers 
should be, as Dr. MacFaddan points out, '^ufliciently 
protected by this means from processes of decomposi¬ 
tion so long as they remain unopened. If, therefore, 
these preservatives are found, the inference is irre¬ 
sistible that the meat had ceased to be fiesh before 
it was canned. 

According to London representatives of United 
States packing houses, it has never been the practice 
of American packers to add pieservatives to meat tor 
canning purposes, and the addition of preser\ atives 
to canned goods intended for export is not now 
practised and has never been contemplated ; but 
Dr. MacFaddan’s investigations do not confirm 
these statements. A table he gives in his report 
shows that a considerable proportion of the American 
samples examined were reported to contair preserva¬ 
tives either in the form of sulphite or boron com¬ 
pounds. The quantities of boron compounds found, 



828 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


yuly 17, X90». 


however^ were for the most part small, var3dng from 

traces’* to quantities estimated at 5 or 6 grains 
per lb. 

In many of the foreign countries and British 
dominions from which large quantities of meat sup¬ 
plies for this countr)- are derived, chemical preserva¬ 
tives are not employed either in the preparation or 
packing of the meat products which are exported. 
Thus, materials of this kind exported from Argentina, 
Australia, and New Zealand, ai‘e invariably preserved 
simply by one or other form of cold storage. Some 
indication of the extent to which preservatives occur 
in canned meats manufactured in this country may be 
obtained from an examination of the reports received 
from public analysts in 1906. Dr. MacFaddan sets 
out the figures. He deals with 352 samples of tinned 
or glass food goods of British manufacture, and he 
finds that boron was found in 156 of them and 
sulphites in 12. The actual amounts estimated 
to have been present were in many instances also 
considerable, thus of boric acid the amounts esti¬ 
mated were in eleven samples between 20 and 30 
grains per lb., in fifteen between 30 and 40 grains, in 
five between 40 and 50 grains, nine samples contained 
larger quantities namely 55, 56, 71*5, 74*2,81, no, 
114*5, M5*7> grains per lb. respectively. 

In about 100 of the samples the amount of boric acid 
estimated varied from a fraction of a grain up to 20 
grains per lb., and in the remaining samples which 
were said to contain boric acid either the amounts 
were not stated or the preservative was reported to 
have been present in “traces” only. The manu¬ 
facturers examined by Dr. MacFaddan declared that 
whatever may have been done in the past, they no 
longer used preservatives to their products. As to 
why they used preservatives in the past. Dr. 
MacFaddan says their reasons were not always clear. 
Some stated that their object was to keep the meat 
from becoming tainted during the process of cutting 
up and preparing for canning. Others that the pre¬ 
servative was added to supplement sterilisation by 
heat, in case the latter process should have failed, 
and Some again could give no reason other than that 
the recipe according to which the article was pre¬ 
pared had contained instructions to add so much 
preserv'ative. Dr. MacFaddan considers that the 
tendency of adding preservatives to food materials of 
all kinds has been encouraged to a large extent by the 
manner in which manufacturers of the various boron 
antiseptics, and their agents, have pressed the 
claims of their preparations on those engaged in 
the various branches of the trade in meat food pro¬ 
ducts. These antiseptic materials are often sold 
under fancy names, with nothing to guide the pur¬ 
chaser as to the composition, and are often accom* 
panied by a sort of guarantee to the effect that their 
use, in accordance with the directions given, will 
not entail liability to prosecution. The great saving 
in tibuble and material which is held out as an in- 
ducen^ent to users of these substances, and the 
harmless, not to say beneficial effects which they are 


stated to have on those who consume them in food, 
have no doubt had weight with a certain class of 
preserved meat manufacturer. 

It would seem from the evidence collected by Dr. 
MacFaddan to be indisputable that the use of chemical 
preservatives in foods enclosed in sealed cans and 
glasses is only necessary when the meat employed has 
already approached the verge of its keeping period, 
or when the processes to which it was subjected were 
conducted amid unclean or unwholesome surround¬ 
ings. It is equally clear from the evidence upon 
which Dr. MacFaddan’s report rests that preserv*a- 
tives are still largely used, the inference being that 
the food to which they are applied is not fit for 
human consumption. At any rate, there is con¬ 
siderable doubt as to whether it is fit. These con¬ 
clusions would seem to point to the necessity for an 
amendment of the law, which would absolutely pro¬ 
hibit the use of preservatives in meat foods packed 
in cans or glasses. 


THE OPENING UP OF WESTERN 
CHINA. 

Tatsienlu, in the province of Szechuan, Western- 
China, is the last town before reaching the Tibetan 
border. It is situated, at an elevation of 8,400 feet, 
in the high mountains that extend through Western 
China into Tibet. To reach Tatsienlu from Chung¬ 
king it requires twenty-one days, and from there to 
the Tibetan line, eighteen additional days, the route 
crossing mountain passes over 15,000 leet high. 
Until the present dynasty the Tibetan boundary line 
extended as far east as Tatsienlu, but under the pre¬ 
sent regime it is now* drawn eighteen days travel 
further west, at the town of Batang. As this border 
strip of territory is mostly populated by Tibetans, 
they are under the jurisdiction of three Tibetan chiefs, 
each having his district, but all under the sovereignty 
of the Chinese Government. Tatsienlu is a small 
town, with low wooden houses, and a population of 
9,000, mostly Tibetans, and according to the United 
States Consul there, its strategical and commercial 
importance is due to its being the gateway to- 
Tibet, and the high plateaus to the north-west. In 
this district are splendid grazing pastures where a 
fine quality of wool is produced. Farther on is the 
Tachin River, which forms the boundary between 
Eastern Tibet and one of the aboriginal Chinese 
tribes, called the Mantzu. A large trade is done 
here in rhubarb and musk, the latter taken from the 
small hornless deer, plentiful in this part of China. 
Of the exports from this district, musk is the most 
valuable, the price of the medium quality being thir¬ 
teen times its weight in silver. The product is ob¬ 
tained from a sac-like gland in the abdomen. It is 
carefully dried, and sewn in small bags, called musk 
pods, of one ounce each, made from the skin of the 
animal. The musk deer of North-Western China is 
an allied species, and is only found at an elevation of 
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over 8,cx)0 feet. It stands about twenty inches at the 
shoulder, but its chief characteristic is the absence of 
antlers in both sexes. The males have tusks pro* 
truding from the lower jaw to a length of three 
inches. The species is known as the Moschus 
Sifanicus, Wool comes next in importance as an 
article of export. The trade in wool, however, has 
diminished of late, owing to the disturbances on the 
border. The coarse, sack-like wool cloth, ** mu-tiz,** 
is worn by all Chinese coolies, while a fine grade, dyed 
red, called “ pulu,” is the clothing of the higher class 
of Tibetans. The lower classes, such as yak and 
pony drivers, wear enthely undressed sheepskins. 
About 45,000 pounds of wool are received annually 
in Tatsienlu. Gold is known as “ Huang huo,” 
and is brought for sale in the shape of dust, though 
sometimes nuggets are found. From 5,000 to 7,000 
ounces come to Tatsienlu annually. The Tibetan 
confines mining to washing the alluvial sand in the 
river beds. He is averse to outsiders mining in his 
country, his antipathy to them being very marked. 
The Tibetan wishes to be let alone, and strongly 
resents foreign intrusion. The exports from Western 
China to Tibet consist almost entirely of tea. The 
shipments vid^ Tatsienlu come principally from the 
towm of Yachow, in Szechuan Province. The tea 
packages are made in rolls about three feet long. 
Each carrier will take on his back from five to 
thirteen, according to his age and strength. The 
annual value of the trade is somewhat over £ 150,000. 
The taxation amounts to 20 per cent., the bulk of 
which goes to the salt and tea “ taotai at Chingtu, 
the capital city of Szechuan Province. A French 
railway is in course of construction from Pakhoi, on 
the Gulf of Tongking, to Yunnan, the capital city of 
the province of that name, in the south-west of 
China. When completed it is proposed to extend 
it to Batang, a distance of about 400 miles. If this 
is done it will give Eastern Tibet and Western China 
an all-rail route to the sea, and divert the traffic from 
the long and laborious route vid the Yangtze River. 
From Batang to Suifu, the head of navigation of the 
Yangtze, ia a march of thirty-two days over the 
mountains, some of which are 15,000 feet in height. 
From Suifu to the mouth of the Yangtze at Shanghai 
is a distance of 1,600 miles, including the gorges and 
rapids of the upper part of the river. 


TURKISH BITUMEN. 

Bitumen in Turkey exists principally in the 
province of Aleppo and Syria. The caiza of Saida 
contains deposits in the vicinity of Ain-Tadjoura, 
These deposits are also to be found in the villages 
of Ain-Ebel, Aidib, and Hereika, at various places in 
the sandjak of Acre (St. Jean d’Acre), near Antioch, 
and at Latakia. In Syria, the bituminous pits of 
Hasbeya are the most noted; at Somar and Ain-el- 
Tin these deposits are no longer exploited. In 1897 
the Sultan leased to a Beirut firm the right to work 


these bitumen deposits on a basis of one-third of the 
product mined to the concessionaire, and two-thirds 
to the Government. In 1895, the total quantity 
mined amounted to 600 tons, of a total value of 
about 14,000. The average amount exported from 
Saida amounts to 370 tons. The bitumen from Judea 
is generally in large pieces mixed with earthy sub¬ 
stances—limestone, clay, and sand. It is worth as 
much as £iy per ton, according to the American 
Consul-General at Constantinople. It rarely contains 
oxygen, but it always contains sulphur. Judean bitu¬ 
men floats, in pieces of varying size, on the dead Sea, 
and is washed up principally on the western shore, 
where the Arabs collect it. The bitumen rises from 
the depths and forms islets, which were remarked in 
ancient times and described by Strabo. The local 
earthquakes have the effect of augmenting these 
deposits. In the year 1834, after a seveie shock of 
earthquake, a mass of 20 tons was thrown up on the 
southern coast; in 1837, when a sharp shock was felt 
all over Syria, a mass of 15 tons came to the surface. 
The bituminous deposits of Judea, from the southern 
extremity of the Dead Sea to the source of the River 
Jordan, lie in a remarkable manner along an axis parallel 
to that of the basin. The deposits along ihe western 
coast of the Dead Sea to the River Jordan, are the 
following—Waddy Sebeh, Waddy Mayawat, Nebi 
Musa, and Hasbeya at the northern extremity of the 
River Jordan, Other deposits are known to exist, 
principally around Tiberias, but they have not been 
the subject of any special study. The impregnations 
are found in cretaceous surroundings. At Nebi !Musa 
and Plasbeya these are white and soft, and contain 
numerous fossils. The deposits are generally well 
defined, and of limited extent. Impregnation ceases 
gradually as the limestone becomes moie argillaceous. 
The impregnated limestone, rich in fossils, is either a 
brownish colour, as at Hasbeya, or of a rich black, as 
at Nebi Musa. When exposed to the sun, they lose 
their superficial colour, while on the surface they are 
only distinguishable by a faint bluish colour of the 
surrounding chalky clay, and at times are passed un¬ 
noticed. The limestone in the vicinity of the bitu¬ 
minous deposits is often maiked with numeious veins 
of gypsum, and also contains a large pioportion of 
chloride of sodium. The deposit of Waddy Sebeh, 
of minor importance, is composed of dolomitic lime¬ 
stone, impregnated with bitumen. The peison who 
rediscovered i^ compares it to the ancient description 
by Strabo of the rocks exuding pitch. The stream of 
Waddy Sebeh has fon ed itself a passage across this 
calcareous region, and down the river, and in the bed 
of the stream fragments of asphalt are often found, 
these being, no doubt, torn away oy the waters from 
the calcareous bituminous regions it traverses. The 
deposits of Waddy Mahawat are situated not far 
from the saline deposits of Djebel I'^sdom, and 
at about 300 yards from the mouth of the Waddy 
Mahawat stream. The cretaceous limest me is here 
strongly impregnated with bitumen. It oozes from 
the fissures, and at times takes the foim of real 



830 


JOURNAL- OF THE ROYAL SOCIETY OF ARTS. 


July 17, 1908: 


stalactites. The alluvium attached to this limestone 
is also impregnated with bitumen. The stream of 
Waddy Mahawat trav’erses this deposit, and carries 
with it fragments of this bituminous conglomerate. 
The deposit of Nebi Musa is the most extensive of 
all. It shows itself on the surface in large blueish 
patches, which expose a bituminous limestone of a 
beautiful black when cracked. The deposit of Has- 
beya, situated at the northern extremity of the Jordan, 
is one of a series of deposits absolutely analogous to 
that of Nebi Musa, which stretch along the Anti 
Lebanon. The bituminous limestone of Hasbeya is 
brown, and not so rich as that of Nebi Musa. At 
the time of the Egyptian conquest it was the seat of 
regular workings, and the remains of some twenty 
pits may still be seen. Apart from these various 
deposits, there has already been mentioned, under the 
name of Judean bitumen, the bitumen which floats on 
the Dead Sea, and which would appear to originate’ 
from thermal sources in this lake bed. 


RUBBER PLANTING IN SAMOA. 

The large results which have been attained with 
hevea culture in Ceylon, the Malay Straits, and the 
Straits Settlements, have induced the planters of 
Samoa to turn their attention to rubber planting, 
and it is expected that within a few^ months 300,000 
hevea trees will be planted out in the island. The 
importation of 100,000 hevea plants into Samoa from 
Ceylon as so-called ** stumps has been a complete 
success. The difficulty in obtaining hevea plants has 
been solved. How it will stand as regards disease, 
especially the Ltmumeaf and what yield the rubber 
will give in Samoa, cannot be forecasted. According 
to the report of Mr. Acting Vice-Consul Trood on 
the trade of Samoa, just issued (No. 4017, Annual 
Series), there are three large rubber plantations 
now in existence in Samoa. The first has several 
thousand acres, the second 800 acres, of which half 
are cultivated; and the third, 350 acres in rubber 
and cacao, and 100 acres in rubber solely. All 
promise excellent results when the trees are ready for 
tapping. The great advantage which Samoa enjoys 
over the adjacent islands is that it is subject to hurri¬ 
canes only at extremely long intervals. There has 
been no severe storm since 1889, and even if a 
hurricane should take !.place within -the next few 
years, it is pretty certain to be followed by a period, 
varying from 25 to 30 years or more, during which 
there will be no gale worth mentioning. The rubber 
tree has no very great power of resistance against 
storms, and Dr. Preuss, who has been making a 
study of the question of rubber-growing in Samoa, 
suggests that the plantations should be provided 
With wind breaks, for which purpose the Ficus 
dkutica is best suited. This tree grows quickly, 
spreads out widely, and forms a full thick crown. It 
has^eat resisting powers against wind, and, besides, 
gives ia yield of first-class caoutchouc. 


HOME INDUSTRIES. 

The Carpet Industry .—The present condition ot 
the British carpet industry is one of considerable 
depression, and there is little ‘likelihood of early im¬ 
provement. Up to the end of last year manufacturers 
had been confronted by a steady rise in the cost of 
raw materials from the level of 1901-2. Advances 
were made in the priee of goods from time to time 
but they were hardly adequate to cover the increased 
cost. During this year there has been some easing of 
prices of raw material. Unfortunately it has been 
concurrent with great slackness of demand, a slack¬ 
ness which is likely to continue. The truth seems to 
be that people do not spend the money upon floor 
coverings that they used to spend. They are content 
with inferior and often foreign carpets, and they prefer 
to spend time and money in hotels, restaurants, and 
motor-cars, rather than to pay, as they used to pay, 
for the adornment of their homes. That is one and 
an important factor. Then there is the foreign 
competition which seems to giow more active every 
year. The Oriental seamless hand-made carpets, 
made in a wide variety of qualities and prices, 
compete directly with the better of the British 
hand-made fabrics, while the cheapest makes come 
directly against various qualities of machine-made 
seamless squares and with some of the better qualities 
of breadth goods. The Oriental competition is 
formidable mainly because of price, and the low 
price is due to the low cost of labour and the 
conditions attending the manufacture. Then again 
large quantities of carpets are imported from the 
Continent, chiefly Wilson and Axminster piece goods 
and Chenille seamless squares which are sold at prices 
with which the British manufacturer cannot compete. 
On the other hand the British maker finds what may be 
called his fixed charges, such as rates, taxes, coal, 
labour, and insurance, constantly growing. The only 
way to improve his position is to increase the price of 
the article he sells, but the public is not easily got 
to pay a higher price for a standard article than it has 
been used to pay, and if the manufacturers insist upon 
it, the competition of the Oriental and Continental 
producers will probably grow more formidable even 
than it is at present. Altogether the outlook for the 
British carpet manufacturer is disquieting. 

The Supply of MeaU —During the last few months 
there has been an advance in the price of beef to 
something like 40 per cent, from normal prices. 
Experts lean to the opinion that the maximum price 
has been passed; but whether that is so or not, the 
present price is abnormally high, and has naturally 
quickened the discussion, always more or less active, 
as to the wisdom or otherwise of the embargo on 
Canadian cattle. The advance in the price of beef is 
admittedly due to the restricted sources of supply, 
the result in some part of the financial crisis of last 
year in the United States, but due, too, as some con¬ 
tend, to the domination of the American packers in 
our big distributing centres. It is urged that the 
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only means of competing successfully with them is by 
allowing Canadian cattle free entrance, and it is 
pointed out that for years past Canada has shown a 
clean bill of health. On the other hand it is urged that 
the present situation in the meat trade has little to do 
with the exclusion of Canadian store cattle. If the 
American packers dominate the market it is mainly 
because they are the largest buyers of cattle, and 
proof is lacking that they have made prices in this 
country artificially high, and that store cattle could 
have been imported cheaply but for the embargo, or 
that our own pastures could have profitably fattened 
the imported animals in addition to the native and 
Irish store cattle. This argument receives some 
support from a statement in the Board of Agricul¬ 
ture’s report of a fortnight ago, w-hich says, ‘‘many 
grass-fed beasts are being put on the market in an 
unfinished condition, owing to the shortness of keep 
and meat with a poor demand at a very little over 6d. 
per lb.” The question is one of great importance to 
the jiublic. Expert opinion is sharply divided upon 
it, and the suggestion that the Government should 
appoint a Commission to enquire and report upon the 
matter seems to be one in support of which much 
might be said. 

Faults .''—In periods of slack trade, com¬ 
plaints as to what is called “ Dyer’s Faults ” are apt 
to be fie(|uent. “Off shade ” is a very usual cause 
of complaint, and there is often enough truth in it to 
enable the merchant or manufacturer to obtain a sub¬ 
stantial allowance. A correspondent of the Ma/nchestet 
(luardian suggests that the difficulties of the dyeing 
trade, as a whole, aie much increased by the action 
of a few d)ers w'ho make use of that class of dje 
stuffs, named “ chameleon.” Fabrics dyed with them 
present a very different shade when viewed by 
artificial light, from that which they possess by 
daylight. A covert coating dyed in this way may 
be a decided drab by daylight, and a fairly bright 
green by gaslight. The shade changes in less degree 
with the varying intensities of natural light. 
Thus a dyer who uses good sound dye wares may 
receive a pattern died with “chameleon” dyes to 
which he may make an excellent match at 10 o’clock 
a.m. The goods aie examined at the merchants a 
few days later at 4 o’clock p.m., and returned to the 
dyer as “off shade.” It is impossible for the dyer 
to say that the shade should be examined at 10 
o’clock a.m., or at whatever other hour the goods 
were dyed. The only means of obtaining an exact 
match at all hours is to use the same inferior dye 
stuffs, and thus perpetuate the trouble. No elabo¬ 
rate test is required to distinguish the “ chameleon ” 
dyed pattern if it be examined first by daylight and 
then by the light of a match, the difference is usually 
pronounced, particularly if compared under similar 
conditions with a pattern which is known to have a 
constant shade. 

The Coal Trade.^Th^ fate of the Eight Hours 
Bill remains in some doubt. Whilst it is strongly 


supported in some quarters, it is opposed with equal 
vehemence in others, and the fact that the miners 
themselves are not as one on the matter deprives the 
promoters of the Bill of the support that is so 
invaluable when it is given by a great and united' 
industry. In a letter to his constituents, Mr. Thos. 
Burt, M.P., who has always been an opponent of the 
proposal, intimates that in consequence of the change 
of attitude on the part of the Northumberland miners 
who are now supporting restriction, he will not any 
longer oppose it. So far as Northumberland is 
concerned, it is not wanted, at any rate, there is 
no such need for it as there is alleged to be 
in other parts of the country, where, as its 
supporters assert, large numbers of men and boys are 
underground day after day for ii and even for IZ' 
hours out of the 24. How enormous the coal trade 
of the country has become may be gathered from the 
fact that the aggregate production in 1907 amounted 
to 267,000,000 tons, or 16,000,000 more than in the 
preceding year. The increased output has of course 
necessitated drawing further upon the labour market. 
According to the report and statistics of mines and 
quarries for 1907, the number of mineis employed 
both underground and on the surface totalled 940,000 
as contrasted with 882,000 in 1906. These figures 
represent an addition of 58,000 workers in a single 
year. All the producing districts participated in the 
increase in the output in 1907, the Midlands coming 
first with the largest increase. 

Shopping Trains ."—(.)ne of the big London 
“department stores” is making the experiment 
of a shopping train, and if it succeeds other 
houses v^tU no doubt follow the example set. The 
proposal appears to be in the nature of an arrange¬ 
ment between big London shops and railway com¬ 
panies for s])ecial excursion trains to be met by con¬ 
veyances which would conduct the excursionists to 
the premises of the firm running the train. Naturally, 
the retail trader in the country is indignant at this 
new attempt to take fiom him some portion of his 
already diminishing custom. "J'he tendency of the 
times is undoubtedly to increase London business at 
the cost of the provinces. The facilities of travel* 
and of carriage greatly assist this development. Nor 
is it easy to see how it is to be completely stopped 
by the provincial trader. Obviously, the best possible 
course for him is so to add to the attractions of 
his shop that there should be no inducement to the 
people of bis district or tuwn to travel to London for 
what they want. But this is easier said than done. 
The customer is not averse to a run to London when 
it is within measurable distance of his home, and can 
be undertaken at small cost. There is still a sort of 
glamour about London in the eyes of customers. 
They think, often no doubt incorrectly, that London* 
goods are more up-to-date than those displayed in 
their own town, and the parcel post, and ti.e shop¬ 
ping train, and other devices of the London trader 
must, it is to be feared, continually increase the cus- 
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«tom he contrives to wrest from the provinces. It is 
much to be regretted that it should be so, for no one 
■can View with pleasure the decay of trade in the 
provinces owing to undue concentration of business 
in London. 


OBITUARY. 

Lord BLVTH.swooD.—Lord Blythswood, who had 
i)een a Member of the Society since 1888, died at 
Blythswood House, Renfrew, on the 7th inst. He 
was the first holder of the title, which was created in 
1892. Lord Blythswood was born in 1835, and was 
the son of Archibald Campbell of Blythswood. He 
served with his regiment, the Scots Guards, in the 
Crimea, and retired as Lieutenant-Colonel in 1868. 
He was in Parliament for some time as Member for 
Renfrewshire and West Renfrewshire, until his 
■elevation to the peerage. Lord Blythswood was a 
devoted student of Science, and did much useful 
work, especially in Physics. After the discovery of 
Radium, some inteiesting experiments were carried out 
in the laboratory which he equipped at Blythswood. 
He had also many other interests, was an ardent 
supporter of the volunteer movement, a leader in 
county politics, and an active sportsman. 


GENERAL NOTES- 

British Capitalists in Egypt.— The success 
of the recent Paris Loan in aid of the Credit Fonder 
Egyptien, and the readiness of French capitalists to 
subscribe another Loan if Egypt really wants the 
money, has encouraged the formation of two English 
•concerns to conduct banking and financial business 
in Egypt. One is a Mortgage Bank, with a capital 
of one million, and it is said that Sir Ernest Cassel, 
Sir William Garstin, and Lord Milner will be mem¬ 
bers of the Board. The main business of the Bank 
will be to conduct mortgage business for the develop¬ 
ment of land, such business as the National Bank of 
Egypt is unable to undertake. The second enter¬ 
prise is a Mortgage Guarantee Company which will 
guarantee the interest and principal of loans on land, 
^nd this too is understood to have powerful support, 
If these two projects come to fruition they should do 
not a little to restore the balance of British financial 
influence in Egypt. 

Relief Map of Colorado.— The State of 
Colorada is preparing for exhibition at the Inter¬ 
national Congress on Tuberculosis to be held at 
Washington, in the autumn, a large scale relief 
,|nap df the State, w'hich is stated to be the 
most important map of the character yet produced 
in America, The cost of the map is estimated to 


be several thousand dollars. It is being made in 
eight sections. The total size of the map, when 
the sections are put together, will be 16 feet East 
and West by about ii feet North and South, giving 
a total area of 181 square feet. The horizontal 
scale is two miles to the inch. The vertical 
scale is described as being on a new graded scale, 
different for each thousand feet, that is an 
exaggeration of two to one at the tops of the 
mountains, say 14,000 feet altitude, gradually in¬ 
creased in exaggeration to ten to one at b,ooo feet," 
and fifteen to one below 5,000 feet. The map is 
to be painted in such a way as to represent Colorado 
in the autumn, when the mountains are covered 
with snow and the trees have not lost their foliage. 
The railroads, towns, &c., are all to be shown in 
colour. 

Porto Rico Coffee. —Up to the time of the 
American occupation coffee held the premiei position 
among Porto Rican products, but owing to the rapid 
advances made in sugar and tobacco, and the lack of 
any protection in the United States markets, such as 
is enjoyed by the other two products, the coffee in¬ 
dustry now takes third place in the island. With the 
American nationalisation Porto-Rican coffee lost its 
favoured Spanish markets, and ever since has had to 
compete in its new natural outlet (the United States) 
with the duty free South American berry, on even 
terms. It is estimated that there aie some 16,000 
coffee plantations in Porto Rico of all sizes, of a total 
acreage of about 19,000 acres, all in the mountainous 
districts. Very little life is now shown in the coffee 
industry owing in a great measure to the persistence 
in retaining old methods of developing and curing, 
and also to the discouragement in failing to find 
remunerative markets. 

Rubber in Mozambique.— Reporting on the 
trade and commerce of Mozambique, Mr. Consul 
Maugham refers to the exports of rubber and to the 
** cooked ” quality of much of it. Hamburg has 
been for many years past the market for Mozambique 
rubber of this quality, a steady demand having existed 
there for all qualities. During 1905-6 the British 
Indian dealers were induced to buy very largely from 
the native quarters, and the increased demand has 
given rise to much adulteration by these latter, who 
have not scrupled to mix all manner of foreign bodies 
with the latex and to such a large extent that con¬ 
signments exported instead of realising is. 6d. to 
ts, 3d. per lb., as they did for so long, were 
found on arrival in Europe to be either unsaleable or 
were disposed of at 6d. to 8d. At the present time, 
Mozambique ** cooked ” rubber is not marketable in 
Hamburg or London, while several sellers have 
endeavoured to dispose of their depreciated stocks. 
It is felt to be most regrettable that the export of this 
article should have been permitted, as the prices 
realised in the centres mentioned do not serve to 
cover expenses of freight and customs, and large 
sums have been lost by local Indians from this cause. 
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Having gained an idea of the wonderful 
actions by which Nature has stored the sun 
energy of long past ages, and stored it in such 
a form that by combustion it can be converted 
into sensible heat, it will be well to glance at 
such figures as can be obtained as to the 
distribution of coal and the rate at which it is 
being consumed. 

Not only has America the largest store of 
coal in the world, but it has the further 
advantage that the amount that has been 
mined is comparatively small. It is only of 
late years that the output of coal has been in 
proportion to the magnitude of her coalfields, 
but in the last year of the past century she 
deprived England of her position as the 
world’s greatest producer, and now is easily 
first, raising at least a third more than is 
done in the United Kingdom. 

Leaving America to look after her own vast 
interests, let us see how the ratio between 
capital and expenditure compares for the chief 
European powers, taking them in order of coal 
production : — 


Production Total coal, 

per annum. millions of tons. 

Great Britain.. 236,130,000 .. 140,000 

Germany 119,350,000 .. 150,000 

France . 34,780,000 .. 17,000 

Belgium. 21,500,000 16,000 

I^ussia . 17,120,000 .. 20,000 


Such figures can only be the merest approxi¬ 
mation, but if they are of any value at all they 
mean that we are the spendthrift of Europe, and 
that our supremacy is at the cost of such 
capital expenditure that, unless we take the 


position seriously and do everything in our 
power to retrench by economising much of the 
fuel now wasted, it is evident that before 
many generations have passed we must lose 
our priority amongst the European nations. 

At the present rate of use our coalfields 
would be exhausted in a little over fioo years, 
which seems at first sight to be a fairly com¬ 
fortable reflection, but it is clear that the use 
of coal will go on increasing* until shortage and 
consequent rise in price checks the demand. 
Although the demand may not be in the enorm¬ 
ous proportion that has characterised the past 
ten years, yet it would be absolute folly to expect 
it to remain at the present figure unless drastic 
steps are taken to prevent waste. Moreover, 
it is manifest that the cream of the co<il supply 
has been utilised, and that a very largij pro¬ 
portion of the existing supply is at greater 
depths and in thinner seams than that which 
has been used in the past, and must of 
necessity, therefore, entail much greater ex¬ 
pense in winning. It is therefore clearly not the 
remaining amount of coal which governs the 
question of relative power, but the price at 
which that coal can be commercially used. 
Although it may be possible to prove by 
statistics that our coal supply will last for 
600 years, it is quite within the range of 
possibility that, if the increased consumption 
continues, a period may come within a very 
few generations when the cost of coal has so 
risen as to enable foreign markets to obtain 
coal at a cheaper rate than our own supply. 
Even at the present moment a few shillings 
increase in the price of coal would have a 
tendency in this direction. 

It is clear that the country is living upon its 
capital, and under the existing conditions in¬ 
crease in commercial activity really tends 
towards the destruction of the main factor 
in our well-being. Although the same con¬ 
ditions exist in other countries to a certain 
degree, there is not the slightest doubt that 
our trade rivals are taking advantage of all 
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possible economies to a much greater extent 
than Yfct are. 

At the present time Germany seems to be 
the popular bugbear in the public mind, and 
for that reason one feels almost ashamed to say 
anythingthat mightbe construed into an attempt 
to foster that feeling, but a little consideration 
must show that Germans are undoubtedly our 
great trade rivals, and that we are playing 
into their hands in a way that is perfectly in¬ 
defensible. Germany’s present store of unwon 
coal is now practically the same as ours, but 
the amount they raise is only half, although 
their annual rate of increase has been much 
greater than our own, still, at the present rate 
of supply, if it remains constant, the German 
coal will last for double the time of ours, that 
is, if the life of our coal supply is 600 years, 
theirs will be 1,200. The conditions existing 
in Germany are all of a character to sap slowly 
but surely our strengh and resources. 

At the present day there are collieries in 
England, one alone of which brings to the 
surface over a million tons per annum of some 
of the best coal in the country, not one ton 
of which finds its way into the English 
market, but is all exported. This coal is 
able to compete with German coal in price 
right up the Rhine close to the principal 
German coalfields and as far as Mayence. 
The total amount of coal exported from this 
country is over 20 per cent, of the coal raised, 
and supposing that the life of our coal supply 
were 600 years, this item alone means 
120 years. It must be remembered, however, 
that a good deal of the exported coal is for 
foreign coaling stations, and is used by British 
ships, but something should certainly be done 
to prevent the depletion of the coal supplies ot 
the kingdom to supply trade rivals. 

It would be madness to advocate anything 
which would check or cripple our commerce 
in any way at the present time, but it must 
be clear to everyone that in the interests, not 
only of the country, but of each individual in it, 
everything should be done which could tend 
to economy in the use of coal. If the in¬ 
dividual units in our Empire would only 
realise that by slightly altering their methods 
of fuel consumption, they could not only obtain 
the same manufacturing results, but do so at 
greatly reduced cost, and at the same time 
purify the atmosphere, a time would soon come 
when the health and wealth alike of the 
country would be benefited. 

The Royal Commission on Coal Supplies 
of 1905 compiled statistics as to the propor¬ 


tion of the coal raised that was utilised for 
various purposes, which may be represented in 
percentages, as follows :— 

Per cent. 


Factories. 22*97 

Domestic . 13*87 

Iron and steel manufacture. 12*17 

Mines. 7*80 

Gas works . 6*50 

Railways. 5*53 

Potteries, brick works, glass works, and 

chemical works. 2*16 

Metal and minerals . *43 

Coasting steamers. *87 

Steamers over seas . 7*25 

Exported. 20*35 


Bearing in mind the distribution so shown 
of the consumption of fuel, it will be well 
now to glance at the directions in which 
economy is possible, and the extent to which 
such economies would reduce the total con¬ 
sumption. 

England suffers to a great extent from the 
stolid adherence to old ideas and methods 
which have served her well in the past, .and 
which she hesitates to throw aside ; and many 
commercial firms still cling to the procedure 
of their founders until they find they can no 
longer hold their own with the products of 
more up-to-date processes. Trade once lost 
is hard to regain in these days of keen com¬ 
petition. In America and Germany, directly 
an improvement proves its worth, no hesitation 
is shown in scrapping obsolete machinery or 
relegating wasteful processes to oblivion ; and 
although in gertain branches of trade w'e are 
beginning to adopt progressive methods, much 
remains to be done, and m no direction is 
there greater scope for improvement than in 
the production of power and generation of 
heat. 

It is not enough to know the calorific value 
of a fuel—one must know the work it has to 
do and be able to fit the fuel to that work, 
before true economy and success can be 
attained, and it is tor this reason some fuels, 
so poor in calorifics as to have been hardly 
considered until lately, have achieved the 
greatest success, whilst others of many times 
the heating value have been more successful 
in fouling the atmosphere than in doing the 
work needed. 

The fuels we have at our disposal for the 
commercial generation of heat may be tabu¬ 
lated as follows, together with their calorific 
values 
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Average Thermal Value ok Fuels. 
Solid Fuel. 


Coal— 

Calories. 

British Therm 
Units. 

Newcastle. 

8,446 

. . 

15,203 

Welsh . 

8,402 

. • 

15.123 

Lancashire. 

8 .'>3 


14,602 

Derbyshire. 

8,120 


14,616 

Anthracite. 

8 ,(>77 

,, 


Coke— 

(>ven coke. 

8,020 

. , 

• 4 . 43 (> 

Gas coke . 

7,900 

.. 

14,226 

Peat— 

30 j)er cent, water. 

3,000 


5.400 

20 „ „ . 

4,000 


7,200 

10 „ 

5,000 


9,000 

5 »» »> .. 

5.500 


9,900 

Wood (average) . 

4,818 


8.671 

Chaicoal . ^fi 37 

Ln/uid Fuel . 


14,(146 

Petroleum (fuel)— 

American. 

10,904 


19,(>27 

Russian. 

10,800 


19,440 

Texas . 

p 

0 

0 


19,2|2 

Caucasus . 

10,340 


18,611 

Borneo . 

10,4(31 


18,831 

Burmah. 

10,480 


18,864 

Petroleum spirit . 

11 ,(j24 


20,923 

Shale oil . 

10,120 


18,217 

Blast furnace oil . 

8.933 


16,08c 

Heavy tar oil . 

8 ,()It 3 


16,050 

Alcohol absolute. 

7.184 


1 2,93 1 

,, 10 per cent, water 

(), JOO 


1 1,520 

„ 20 

5.700 


I0,2(,0 

,, methylated. 

(j,200 


II,I (»0 

Gaseous fuel — 

Natuial gas . 

12,008 


21,615 

Coal gas (London lO c p.). 

lO , b () i ) 


10,220 

Water gas. 

4.430 


7,980 

Mond '»as . 

1,402 


-.525 

Dowson gas. 

1 , 3*0 


2,353 

Suction plant gas. 

1,200 


2,I(>0 

Air-coke gas . 

540 


972 

Blast-furnace gas. 

528 


951 


The calorific value of a fuel, however, is 
chiefly of use in ^;^iving a comparison between 
the fuels themselves, and in its utilisation we 
must take into consideration the work which 
that fuel has to do and how far it is fitted to 
that work. If we were restricted to the use of 
coal and required a high local intensity for the 
fusion of a metal in a furnace, anthracite, 
which burns with hardly any flame and gives 
great local heat during the combustion of the 
high percentage of carbon it contains, would 
be manifestly the best fuel to employ, whilst if 
one required a considerable volume of flame to 
generate heat in the combustion chamber and 


tubes of a marine boiler, we should find that 
the more bituminous coals, although giving 
])lcnty of flame, would at the same time give 
too much smoke. Natural fitting- of the fuel to 
the work would eventually lead to the adoption 
of Welsh steam coal, which would give us a 
maximum of heat and flame in the furnace 
and tubes with a minimum of smoke from the 
funnel ; that is, we should by a practical 
process of elimination arrive at the point at 
which we could get the highest efliciency from 
the fuel. When, however, we came to make 
up the balance-sheet of thermal units which 
we had first of all utilised in the generation of 
steam and then converted into power by means 
of the marine engine, \\e should find that it 
would be only a small proportion of the energy 
latent in the coal which had been translated 
into work, so that the real question for solution 
would be more dependent upon the suitability 
of the luel ; that is, the ease with which it 
could be used and the amount of power that 
was originally in it. 

During the first half of the lasi century it 
was solid fuel only that was employed for the 
generation of heat and power, but the last 
half of the century has seen the advent of 
liquid and gaseous iuels, which, under certain 
conditions, proved themselves of the greatest 
value. Certain processes are now largely 
dependent upon their use, this being due to 
the ease of application, which has meant 
economy in labour and greater fa( ility for 
converting thi? heat into work. As an example 
of the ease of application making a fuel of 
poor calorific \alue more elTective in use than 
coal of high quality, one may instance such 
manufactures as those of glass, where in the 
heating by solid fuel the necessary tempera¬ 
ture had to be imparted to the mass of raw 
material through the walls of a thick fire-clay 
retort, the difliculty of application here being 
dependent upon the fact that the crucible had 
to be heated to a very high temperature to 
get the necessary fusing point of the glass 
mixture. Maintaining this for a considerable 
period meant a big expenditure in fuel and 
great wear and tear to the furnace and con¬ 
taining vessel. It was clear that if the solid 
fuel could be gasified, and the clean flame 
made to play directly on to the surface of the 
mixture to be fused, instead of having to im¬ 
part the heat through the walls of the con¬ 
taining vessel, an enormous economy would 
be obtained, and this is now doi.e by the 
utilisation of producer gas and regeneration 
in the continuous tank processes. 
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In the same way liquid fuel, as soon as 
methods could be found for its proper com¬ 
bustion, presented such wonderful economies 
and advantages for marine work that, in spite 
of its being dearer than coal, it at once found 
a place in both the Service and the mercantile 
marine. The possibility of being able to store 
it below the level of the boiler in the ballast 
tanks instead of having, as in coal bunkers, to 
have the storage above that level, at once gave 
increased space in the important part of the 
vessel, and, what was of much greater im¬ 
portance in the Service, the being able to carry 
a larger supply of latent energy in the same 
space as the coal occupied increased the radius 
of action of the vessel. 

Other important economies, such as the 
amount of labour required and the ease with 
which fuel could be taken on board not only 
when alongside but from barges and other 
vessels when afloat, all tended to economy in 
use, and the only reason for its not having 
been universally adopted for Service purposes 
is that the world’s supply of fuel oil would not 
be sufficient to meet the demand of the navy 
as well as the other demands for it, whilst 
being largely dependent for our supply upon 
foreign countries might prove disastrous in 
time of war, with the result that it is only 
employed as an auxiliary to, instead of 
entirely replacing, coal. 

The total oil output of the world may be 
taken as being about 20 million tons per 
annum as against 800 million of coal, and of 
this oil at best only one-third is available for 
fuel purposes. The crude oil, as it comes from 
the well, would be absolutely unfitted for use, 
as in most cases it gives off inflammable 
vapours at air temperatures, and these min¬ 
gling with the air form highly explosive mix¬ 
tures. The temperature at which such in¬ 
flammable vapour is evolved is called the 
“flash point” of the oil, and for use in the 
British Navy, no oil with a flash point below 
200® Fahr. is allowed on board, although in 
the German Navy and the mercantile marine, 
the limit is fixed at 150®. This necessary 
limitation means that the crude oil, as it comes 
from the well, has first to undergo a process of 
distillation, the more volatile portions yielding 
petroleum spirit or petrol, employed in motor 
cars, &c., whilst higher fractions flashing 
above 73® Fahr. form the lamp oil, used for 
illuminating purposes. With most crude 
oils it is only the residue, which from American 
oil is called “residuum,” and from Russian 
oil “ Ostatki,” that provides fuel oil supplies. 


Besides the American and Russian oil fields, 
oil has been found in almost all portions of the 
globe, but although the distribution is pro¬ 
bably as wide as that of coal, the amount 
obtained outside the American and Russian 
fields is only about one-tenth of the total out¬ 
put. In addition to the natural petroleums, 
shale oil and the oil obtained from tar on con¬ 
densation from the blast furnace can be 
obtained, but the present supply of these is 
so small as to be negligible. 

Not only does the use of liquid fuel for 
marine purposes present great economies in 
labour and storage, but weight for w^eight it 
is, when properly used, of considerably higher 
evaporative power; and the following Table 
gives the results obtained in practice with the 
same boiler, using various kinds of oil:— 


Liquid Fuels. 



Specific 

Gravity. 

Flash 

Point. 

Calorific Value 
b) Homb. 

Actual 
Evaporative 
' Power from 

1 and at 212^ F. 

Ca- 

lories. 

B.T.U. 

American Residuum 

'886 

3')0 

10,004 

19,627 

15*0 

Russian Ostatki .. 


308 

10,800 

10,440 

14‘8 

Texas. 

q 4 S 

244 

10,700 

19 ,Z 12 

1 1*70 

Burmah 

•920 

230 

10,480 

18,864 

M ‘5 

Barbadoes 

*058 

710 

9,899 

17,7x8 

14-2 

Borneo . 

•( 36 

28s 

jo,4t)i 

18,8^1 

14‘0 

Shale Oil 

•875 

28H 

10,120 

18,217 

13 8 


The type of boiler used, fired with Welsh 
steam coal, w'ould give as its maximum duty 
an evaporative value of about 9 to 10 lbs. of 
water from and at 212® Fahr. 

It is quite clear that if a national supply of 
fuel oil could be obtained which could be 
absolutely relied upon in time of war, the 
total replacement of coal in the Navy by 
liquid fuel would not only be an enormous 
advantage, but would mean the saving of an 
annual consumption of a million tons of Welsh 
coal in the Service alone. 

Taking now the Table showing the per¬ 
centage of coal used for various purposes, 
one sees that by far the largest percentages 
are used in factories and works where the coal 
is employed for the production of heat and 
power, and for these purposes it has now been 
realised that the gasification of the coal before 
use leads to such enormous economies that 
this procedure is almost universal in Germany, 
and has been adopted in many of the more 
up-to-date works in this kingdom, and the 
subject of power-gas production is one of the 
most interesting of the day. 
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The idea of making a poor fuel gas by 
passing air through a column of incandescent 
carbon in an enclosed generator probably 
dates back to Bischof’s experiments in 183Q, 
but was elaborated in 1857 by Siemens, and 
in combination with his system of regeneration 
it achieved a wonderful success, and revolu¬ 
tionised many manufacturing processes. 

In the earlier form of generator the air was 
sucked by a chimney draught through a fuel 
bed, and gave a producer gas having a com¬ 
position which varied according to whether 
coke or slack was used as the fuel in the way 
shown in the following analyses :— 

Coke. Slack. 

29-0 . . 22-6 

4-0 .. 4-4 

2-5 .. 7-8 

— .. t-s 

64‘5 •• 637 

100*0 100*0 

The troubles and limitations caused by 
sucking the air-blast through soon gave rise 
to the idea of forcing air through by means of 
a blow'cr, but when this was done it was found 
that the temperature of the fuel in the 
generator became so intense that troubles 
with clinkenng and fusing of the furnace bars 
soon resulted, which, however, could be got 
over by injecting steam with the air into the 
fuel bed, and this could be conveniently done 
by using a steam injector in place of a blower. 
It was then found that the presence of the 
steam not only kept down the temperature in 
the generator to a point w’hich could be regu¬ 
lated to a nicety by the amount of steam used, 
but also brought the calorific value of the gas 
formed up from 72 British thermal units per 
cubic foot to just double that amount, this being 
due to the decomposition of the steam by the in¬ 
candescent carbon giving a large proportion of 
hydrogen to the gas. This so-called semi¬ 
water gas or Dowson gas has an average com¬ 


position of— 

Carbon monoxide .. 25*07 

Caibon dioxide. 6*57 

Hydrogen . 

Methane. 0*64 

Nitrogen. 48*98 


and this gas, being found not only excellent 
for the heating of furnaces but also well 
adapted for use in the internal combustion 
motor, was capable of providing all the heat 
and power required in a works. 

A modification of this method was employed 
by Dr. Ludwig Mond, and has proved itself 


very successful for the production of power in 
large works. In this process the temperature 
of the fuel in the generator is kept down by 
the use of large volumes of steam, no less than 
2 \ tons of steam and 3 tons of air being used 
in the gasification of every ton of slack, and 
the gTeat advantage of this method of working 
is that the nitrogen present in slack coal to 
the extent of about i per cent, becomes con¬ 
verted into ammonia, which can be extracted 
from the gas as ammonium sulphate by washing 
it in its passage through the scrubbers with 
dilute sulphuric acid. The sulphate of am¬ 
monium so formed is one of the most im¬ 
portant manures for agricultural purposes, and 
there is an almost unlimited demand for it. 
The price obtained for the by-product 
makes the gas obtained in this way an ex¬ 
tremely cheap form of power, but it only 
becomes economical when done on a big scale 
in works using about 4,000 horse-power. 

One of the latest developments in large scale 
power plants is a modification of this appa¬ 
ratus which has been introduced by Messrs. 
Crossley, and, by doing away wdth some 
of the more cumbersome portions of the appa¬ 
ratus, gives great efficiency and simplicity to 
it. 

The use of poor fuel gas for power produc¬ 
tion in gas engines, and the economy which 
they are capable of causing, will be fully dis¬ 
cussed in the last lecture, but whilst dealing 
with gas for heat and power production it must 
be borne in mind that the gas made from 
coal by destructive distillation is after all next 
to natural gas the most valuable of the gaseous 
fuels, as It contains from three to four times the 
heating value of the semi-w’ater gas, and the 
only thing which militates against its use is 
its cost. If only coal gas could be supplied at 
IS. to IS. 6d. per thousand, it w’ould be one of 
the most valuable fuels for all purposes. 

Water gas, which was first discovered at the 
close of the eighteenth century, and was made a 
commercial success only within the last 20 
years, is a mixture of nearly equal proportions 
of hydrogen and carbon monoxide, produced by 
the passage of steam through incandescent 
carbon, and w’hen made by such improved 
processes as the Dellwik, has now' proved of 
enormous value for the welding of big tubes 
and for other purposes of that kind in which 
the application of solid fuel would offer many 
difficulties. 

The conversion of a solid fuel, like coal, into 
gaseous fuel entails a loss of at least 20 per 
cent, of the heat units present in the coal. 


Carbon monoxide 
Carbon dioxide.. 

Hydrogen. 

Methane . 

Nitrogen . 
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For instance, taking a ton of slack with an 
average heating value of 15,000 British thermal 
units/ one could make from it 11,900 lbs. of 
producer-gas, which would contain 25,704,000 
British thermal units ; but the coal itself 
would have contained 33,600,000, whilst if we 
had taken coke and had converted it into 
2,600 lbs. of water-gas, this would have con¬ 
tained 20,748,000 British thermal units, 
and the coke, with its calorific value of 
14,226 British thermal units per lb., would 
have been about 20 per cent. more. 

When, however, we come to burn the coal by 
direct firing, we find that there are several 
factors which reduce the amount of heat that 
can be utilised to a small fraction of the 
original. 

On first stoking the furnace fire dense smoke 
is at once seen to issue from the chimney, 
owing to the fact that the heat of the fire is 
distilling off gas and tar vapour at such a rate 
that a considerable proportion escapes com¬ 
plete combustion, the same action of distilling 
out the gas and vapour rendering latent a 
certain amount of heat, whilst the escape of 
products of incomplete combustion and even 
unburnt vapours and hydrocarbon gases, still 
further lowers the amount of energy that is 
converted into sensible heat. Then, again, 
double or treble the quantity of air indicated 
by theory has to be applied in order to get 
anything like complete combustion, and as 
this air consists of approximately only one-fifth 
oxygen, and all the residual nitrogen as well 
as the products of combustion are heated to a 
very high temperature, and are carried away 
up the chimney, this also means a heavy 
heat loss, and the final result is that it has 
been estimated that in a very large proportion 
of furnaces only 10 per cent., or even less, of 
the heat value of the fuel is actually used. 

When, however, the fuel has been first gasi¬ 
fied, the gaseous fuel requires only a compara¬ 
tively small proportion of air to complete its 
combustion, and owing to its mobility in the 
gaseous state this air can be so completely 
mingled with the combustible gases as to 
ensure complete combustion taking place with 
very little more than the theoretical quantity 
of air, the loss of heat by distillation is 
avoided, combustion is complete, and the pro¬ 
ducts of combustion being entirely gaseous 
and free from soot, the heat in them, instead 
of being carried away by the chimney, can be 
recovered in regenerative devices, and re¬ 
turned to the furnace. The result is that the 
total anaount of heat utilised will be four or 


five times as great as when coal w'as em¬ 
ployed, and this not only makes up for the 
loss of the 20 per cent, due to gasification, but 
leaves a large margin of economy and does 
away with the black pall of smoke, which, 
issuing irom the factory shaft where solid fuel 
is used, forms a dense cloud over our manu¬ 
facturing centres. 

It must also be remembered that with direct 
firing each furnace has to be separately fed, 
and that although mechanical stokers and 
other labour-saving devices w'ill reduce both 
smoke and labour, yet nothing can compete in 
a large works with the convenience and 
economy of gasifying the whole of the fuel used 
in a generator of a modified Mond type, 
recovering the nitrogen of the slack in the form 
of ammonium sulphate, and piping the gas 
through the area of the works for combustion 
in the various furnaces, whilst the gas serves 
not only for heating but for power purposes, 
when the economy in use is even greater than 
for furnace firing. 

In enumerating the advantages and econo¬ 
mies of gaseous fuel it is usual to lay great 
stress upon the fact that slack, smalls, and 
smudge are used, and that these, being of no 
use as domestic fuel, could be obtained at a 
very low price. A very curious phase of the 
fuel question, however, has arisen in that all 
the improvements in combustion devices 
having been designed with a view to utilising 
this cheap fuel, the result has been that in 
manufacturing districts the demand for it is 
now greater than that for sizable coal, so that 
it has risen in price to a point at which the 
vast economies attributed to it in the past 
have practically disappeared. 


THE CONDITION OF THE WORKING 
CLASSES IN GERMANY AS COMPARED 

WITH ENGLAND. 

One of the moi>t striking observations in the report 
of an enquiry by the Board of Trade into working- 
class rents, housing, and retail prices, together with 
rates of wages in certain occupations in the piincipal 
industrial towns of the German Empire, is that where 
in referring to the condition of things in Berlin, the 
reporter says that the traditional and normal accom¬ 
modation of working-class dwellings, and indeed 
of small dwellings generally, used to be “ Stube, 
Kammer, Kiiche,’* or “Living room, bedroom, and 
kitchen,“ the living room having a stove, and the 
bedroom being without. When rents were lower 
than now, the “ Stube ” was used as a day room only, 
and corresponded to the downstairs living room in an 
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English working man’s cottage. For a long time, 
however, the ** Stube ” has had to serve as a bedroom 
as well, since a dwelling of two rooms, a kitchen, and 
a room for all other purposes, has become the pre¬ 
dominant working-class type in Beilin. Much is 
said, and probably correctly, about the improvement 
in the condition of the working classes of Germany 
during lecent years, but in Germany, as in England, 
house lent jiresses very hardly upon the resources of 
the workman, and whilst in England there is no 
evidence that the workman has been compelled to be 
content with less house accommodation than formerly, 
in Berlin this is admittedly the case. In his Pre¬ 
paratory Note to the report, Mr. Arthur Wilson 
Fox points out the difhculties when a comparison is 
attempted to be made between the condition of the 
working classes in two countries which differ greatly 
from each other in the customs and standards of 
li\ing of their inhabitants. For example, English 
icnts of working-class dwellings usually include local 
taxation mIiicIi is based on the rental value of the 
dwelling. In (ieimany local taxation is le\ied on an 
entirely diffeient basis and is not included in rent. In 
regard to food, the British woikrnan’s meat consists 
mainly of beef and mutton, whilst pork (e\en includ¬ 
ing bacon) is relatively small in amount. The German 
workman, on the othei hand, eats chiefly poik (in¬ 
cluding >ausagc) and beef, and only a vciy little 
mutton. The pure wheat bread eaten b) the work¬ 
ing classes of the United Kingdom is replaced in 
< rermany either by pure rye bread or more commonly 
by some mixture ot rye and wheat. These, says Mi. 
Fox, are only a few indications of the difficulties 
which arise in international comparisons. 

There would seem to be little if any difference be¬ 
tween the geneial level of rent in (iermany and Eng¬ 
land, though rents in England include a considerable 
element of local taxation, whilst rents in Germany do 
not. Kents in Berlin exceed those of all the othei 
German towns investigated (except Stuttgart) to 
piactically the same extent as rents in London exceed 
those which prevail in other towns of the United 
Kingdom. The general level of prices is, how'ever, 
distinctly higher in Germany than in the United 
Kingdom, and in this connection an important 
instance of the effects of differences in national habits 
may be noticed. The English w’orking-man going to 
Germany and maintaining his accustomed standard 
of living would find his expenditure on food and 
fuel substantially increased, but in spite of the general 
higher level of prices in Germany, the Geiraan work¬ 
man coming to England and maintaining his own 
standard would not find his expenditure reduced in a 
corresponding proportion, Tffis is due mainly to the 
fact that the German workman takes much more than 
the English workman of certain food commodities, 
chiefly potatoes and milk, which are cheaper in 
Germany than in English towns. 

The comparison of the rates of wages has been 
confined to certain standard trades in the United 
Kingdom report for the reasons stated in full in that 


volume. The general result of the comparison is to 
show that in German towns the workmen engaged in 
these trades receive about 17 per cent, less in money 
wages in return for a week’s w'ork of about 10 per 
cent, longer duration than the corresponding English 
workman. In other words, their rate of money 
remuneration is about three-fourths of the corres¬ 
ponding English rate, while the cost of food, rent, 
and fuel (measured by the English standard) is 
about one-fifth higher. With respect to unemploy¬ 
ment, the official stati-tics issued in this country 
and in Germany respectively, are not comparable, 
as similar indices of similar facts. The German 
figures show a percentage of unemployed w'ork people 
little more than one-third of that recorded by the 
British figures. (>ne feature of German conditions is 
the existence there of a practice of resorting to some 
other industry for employment when a sea? city of 
work affects the principal occupation. Again, trade 
union standaid rates of wages do not pre\ail in Ger¬ 
many to the same extent as in Great Britain. In con¬ 
sequence workpeople have greater libert\ in accepting 
w'ork at wages lower than those at which they have 
been previously employed, especially in bad times. A 
more speedy leturn to employment of the same kind, 
and a consequent reduction in the peicentage of trade 
union membeis unemployed, results from this. The 
existence of a widespread and efficient organisation 
of municipal labour registries, in addition to the em¬ 
ployers’ registries, and those of the trade unions, is 
another influence tending to the (juick icstoiation of 
the unemployed to the ranks of the moie 01 less fully 
employed workeis. A more iiiipoitant cause of 
difference between the German and BiUi*>h figuies is 
found in the fact that the occupations represented in 
them aie different, and esjiecially that the former 
give comparatively slight influence to trades which 
are characterised by large fluctuations of employ¬ 
ment, while the latter give such trades \eiy con¬ 
siderable representation in the statistic^ I'hus, 
in the British figuies a laige representation is given 
to shipbuilding trades in which fluctuations of 
employment are especially violent. While this is 
not the only case in which the PIngUsh hguics are 
influenced in an important degree by the inclui^jion 
of industries liable to disturbances bevoiid the 
average, the German figuies include haidly any 
important groups in which the unemplo\ed rate is 
relatively high. So, too, the practice of meeting 
slack periods by working short time rathei than by 
a reduction of staff, appears to be veiy considerably 
more general in Geimany than in the Ignited King¬ 
dom. 

It has been commonly assumed of late that the 
housing question has been more successfully dealt 
with in the capital of Germany than in the metropolis 
of the United Kingdom, but the investigation em¬ 
bodied in the present report hardly beais out this 
conclusion. Probably, says the report, no large 
city in the woild bears externally an asf ct more 
pleasing than Berlin. The city is modern save for 
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a dimini<ihing area in the centre. Its buildings are 
almost of yesterday. Its newer streets are wide, well 
made and well kept, and avenues of trees of bright 
green, and open spaces, are common, while the 
municipal authorities, and the police, exercise a 
scrupulous care that the building regulations are not 
evaded. But Berlin seems to put her wealth into 
her fiont windows—the scarcity is kept in the back¬ 
ground. In the census of 1900 there were in Berlin 
no fewer than 24,088 rented basement dwellings of all 
kinds in which 91,426 persons were housed. A large 
number of these dwellings—like the poorer quarters 
of West-end houses—were free from objection, but 
that cannot be said of the majority, and least of all 
of the 11,147 basements and back buildings in which 
38,663 persons lived. In these basement dwellings 
were found low rooms, damp, decay, and absence 
of sufficient light. They were approached through 
dark corridors and passages along which it is neces¬ 
sary to grope one’s way step by step, and it is no 
uncommon custom to keep a small lamp burning all 
day long. A fitting counterpart to the basement 
dwellings in the older parts of Berlin is found in the 
attics and higher stories of the same districts. 

The impression produced by the mass of informa¬ 
tion conveyed in the report is that although the 
position of the German workman in the German 
towns has been considerably improved of late years, 
it remains much inferior to the general condition of 
the same class in England. 


MEXICAN TIMBER. 

It is estimated that the area under first-class woods 
in Mexico is from twenty to twenty-five million acres. 
The greatest quantities of pine and oak are found in the 
States of Chihuahua, Durango, Jalisco, Micboacan, 
and Guerrero, and the standing forests in these 
States compare favourably with similar timber in 
the United States and Canada, as regards quality. 
The best timber is still more or less remote from 
means of transport, but projected railway extensions, 
when completely carried out, will furnish facilities for 
the transport of one of the great resources of the 
Mexican Republic. According to a recent report of 
the Special Agent in Mexico of the United States 
Government, the white and red oaks of the country 
comprise six species, including the “roble”oak, a 
very superior grade, which is claimed to have no 
equal as regards finish. As evidence of the inde¬ 
structible character of hard woods, it is stated that 
Mexican oak posts, after a period of thirty years 
standing in the ground, show a comparatively sound 
texture, and that railway ties employed in the higher 
altitudes remain good without treatment for from ten 
to twenty years. Mexican pine comprises six species, 
t^ese being as follows :* white, sugar, and bastard 
white;?two fire, white and red, and a small per¬ 
centage of yellow. There are also in Mexico some 


twenty-five varieties of hard woods not known to 
the lumber markets of the world, some of which, 
it is said, might be easily classed with other valuable 
hard woods. Mexican mahogany and Cedar are 
already well known in the New York market. 
The largest quantities of these fine timbers, or 
tropical hard woods, are found in the Gulf States, 
or, more definitely, on the Gulf of Mexico side of 
the Isthmus of Tehuantepec, in the States of Vera 
Cruz and Tabasco. Among the principal of these 
valuable woods may be mentioned the following :— 
The “ zapote mamey,” which resembles walnut in 
appearance, and is of a dark cinnamon colour, with 
about the same grain as mahogany, and capable of a 
very high polish; “ zapote chico,” of the same family 
as the “zapote mamey,” is practically one of the 
most valuable woods grown in the tropics. The 
trees grow to a great size, the length of clear body 
being often fifty feet, and in sections of tropical 
Mexico are very plentiful. The sap, which is the 
“chicle ’* of commerce, is gathered in very much the 
same manner as the rubber sap. The business of 
producing this chicle has become a large and prosper¬ 
ous one in Mexico. The direct importations of chicle 
into the United States fiom Mexico for the three 
fiscal years 1904, 1905 and 1906, amounted in value 
to ;^94,ooo, ;i‘93,ooo, and ;f83,ooo, while the addi¬ 
tional and indirect American imports of Mexican 
chicle gum, vid Canada, for the three years in question 
were valued at 140,000, ,^150,000 and 80,000. 
The total exports of chicle from Mexico, in metric 
tons, the value not being stated, foi the same years, 
were 1,850, 1,855, and 2,182, all of which practically 
went to the United States. The wood of this zapote 
tree is of a clear deep reddish brown coloui, very 
hard, but easily worked until thoroughly seasoned, 
when only the finest edged tools have any effect on 
its surface. The fibre is of such density that the wood 
sinks rapidly in water. Zapote door frames in the 
historic ruins of the tropics ot Mexico are almost as 
perfect to-day as when placed in position. The wood 
is susceptible of a beautiful finish and is valuable for 
furniture. From various tests in connection with 
railway and port construction it has been found that 
the chico zapote is of greater endurance than oak. 
“ Zapotillo Colorado ” is another of the same family. 
This tree is often three feet in diameter and usually 
yields fifty feet of trunk without knots. The grain is 
very close, light in colour, and takes a fine polish. 
“ Zapotillo bianco ” is a beautiful white wood with 
yellowish tinge of even colour and much sought after 
for inside house finishing. The “ palo maria,” with 
a trunk from fifty to one hundred feet long and clear 
of knots, closely resembles mahogany in colour, grain 
and weight. One of the best known woods in Mexico 
is red cedar. This wood, even in colour and of fine 
grain, is largely used for lead pencils and cigar boxes. 
One of the most promising of the undeveloped 
Mexican woods is the “ grandilla,” a kind of rose¬ 
wood, in appearance equal to mahogany, of a rich 
reddish brown colour with darker line markings. A 



July 24, 1908. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


841 


beautiful wood and one curiously marked is the 
galcado.” The colour is yellow with heavy irregular 
markings of the seal brown, close grained and very 
heavy. “ Maccaya,’* much like hickory and used by 
the Indians for wagon work, ** coralillo,” “ guagage,’* 
“huisch,” “jicoco,” corkwood, of which there is a 
large amount, lignum-vilae, and others of value might 
be mentioned. Although vast stores of information 
regarding timber resources in many different countries 
have been accumulated it would seem, according to 
those intimate with the timber resources of the 
Mexican Republic, that the great wealth contained 
in its forests is practically unknown to the timber 
world. As before stated the railways are just begin¬ 
ning to open up the country in some of the timber 
regions. Lumber companies are erecting new and 
enlarged mill, and the lumber industry of the country', 
which IS only in its infancy, is certain to have a 
tremendous growth with the advent of transport 
facilities. 


JAPANESE AGRICULTURE. 

Agriculture, being the occupation of more than 
sixty per cent, of the entire population of Japan, is 
indeed the greatest of all Japanese industies, but in 
the application of scientific principles to agriculture, 
and in the proportion of land under cultivation, 
Japan is far behind the jirogressive nations of 
Europe, and there is still ample room for improve¬ 
ment and development. The carrying out of the 
adjustment of land under cultivation is said to be of 
the utmost impoitance as a preliminary step towards 
agricultural reform. It is considered most necessary 
at the present moment to enlarge the small and 
irregular lots into which arable land is divided, to 
rearrange and reconstruct roads built for agricultural 
purposes, and waterways ; to put to profitable uses 
unproductive pieces of land which now lie w'aste 
among cultivated fields; to improve land by facili¬ 
tating irrigation and by other means, and to promote 
the use cf machinery in agricultural pursuits. In iqoo 
the Government issued the law for the adjustment of 
cultivated lands, by which many special favours were 
granted, and gave encouragement to co-operative 
enterprise by the agricultural class. Although it is 
not long since the law was put in operation, it has 
already borne considerable fruit. Further, for the 
maintenance and improvement of the utilisation of 
streams, and the adoption of preventive measures 
against damages by floods, the establishment o^ 
stream-utilisation associations has been recognised by 
the Government. With the object of facilitating the 
supply of capital for agricultural purposes, the Govern¬ 
ment, according to a report of the Japanese Ministry 
of Finance, specially established the Hypothec Bank 
of Japan, the Agricultural and Industrial Banks, and 
the Hokkaido Colonial Bank. Moreover, in 1900, 
the Industrial Associations Law was issued, by which 
encouragement was given to the formation of credit, 


purchase, sale, and co-operative societies, and concen¬ 
trated small capitals by methods of self-help, with 
the object of applying them for agricultural purposes. 
These associations are now making rapid progress. 
For the purposes of agricultural experiments, the 
Government established a State experimental farm in 
Tokio, and branches thereof in Kyushu, Chugoku 
(Middle Provinces), and Tohoku (North - Eastern 
Provinces), with the object of carrying on investi¬ 
gations relative to seeds, diseases and insect pests, 
agricultural instruments, stock breeding, and the 
manufacture of agricultural products, for experiments 
on the selection and supply of seeds and seedlings, 
and to consider matters necessary for the increased 
production and improvement of agricultural products. 
The establishment of prefectural experimental farms 
has been encouraged by means of grants in aid, so 
that these farms are now to be found in most of the 
prefectures. Moreover, agricultural expeiiments are 
carried on not only in the horticultural experiment 
ground attached to the State experimental farm in 
the Shizuoka prefecture, but also in many of the local 
experimental farms. With the object of effecting 
improvements in sericulture, one of the most im¬ 
portant industries of Japan, the Government estab¬ 
lished two State sericultural training in&titutes, 
where, in addition to the training of experts in 
silkwoim rearing and silk-spinning experiments, ex¬ 
periments are made in connection with these two 
subjects. Local corporations have also opened seri¬ 
cultural schools 01 training institutes, and are 
engaged in making improvements in sericulture, 
with the result that silk is daily increasing in output 
and improving in quality. Again, in iSqb, the 
Gov'ernment established a silk - conditioning house 
in Yokohama, where strict examination takes place, 
with a view to giving a sense of security to traders in 
Japanese raw silk. Furthei, at the State experi¬ 
ment farms, experiments are conducted in connection 
with the rearing of tea plants, methods of tea manu¬ 
facture, and economy in the lea industry, and they 
have borne fruit in abundance. Especially is this 
the case with the study of tea-manufacturing ma¬ 
chinery, which has resulted in the 1 eduction of 
manual labour, diminution in the cost of production, 
and improvement in quality. For the purpo.se of 
stimulating local bodies to improvement in agri¬ 
culture in their own districts, and also of gathering 
the full fruits of its agricultural policy, the Govern¬ 
ment encouraged the establishment of agricultural 
societies. These societies, which are formed in 
accordance with the provisions of the Agricultural 
Societies’ Law; are of three classes, namely, those 
organised by the Hokkaido Government and pre¬ 
fectures, by districts, and by cities, towns, and 
villages. The last named, the lowest of the three, 
are composed of persons engaged in agriculture, 
while the other two are formed by societies of the 
class next below. Agricultural societies are estab¬ 
lished as judicial bodies throughout the country. 
With a view to the prevention and removal of 
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diseases and noxious insects from agricultural pro¬ 
ducts, careful investigations were conducted at the 
State experimental farm, and other similar institu- 
tutions, and the results were embodied in the law for 
the removal and prevention of diseases and noxious 
insects, which was strictly enforced among the agri¬ 
cultural classes. Again, to prevent the spreading 
of silkworms’ diseases, the Government passed the 
Silkworms’ Eggs Examination Law, and to prevent 
the spread of febrine, further issued the Silkworms’ 
Diseases Prevention Law, and strictly earned out 
the examination of silkworms’ eggs and disinfection 
against silkworms’ diseases. The Government, more¬ 
over, issued the Cattle Diseases I*revention Law to 
provide against the outbieak of cattle diseases. With 
respect to stock breeding, the Government has given 
the greatest attention to the improvement of horses 
and cattle. The State bull pasture was especially 
established for the supply of bulls of good breed. 
Government officials are annually sent to Europe 
and America for the pui chase of bulls, those of 
good quality being imported, bred, and supplied to 
private cattle owners. Stallions also are imported 
and bred in the same manner as bulls. Theie are 
at present two State stallion pastures, from which 
stallions, bom and bred therein, are distributed 
among ten horse breeding stations situated in im¬ 
portant localities, and mated with privately owned 
mares. The Government specially lends bulls and 
stallions to private applicants, for the purpose of im¬ 
proving horses and cattle, and in 1906 increased the 
number of bull pastures. In the same year a special 
office, called the Stud Administration Bureau, was 
established to take chai gc of the breeding, improve¬ 
ment, and general management of horses. Moreover, 
horse racing associations have of late been organised 
in various places, and the matter has greatly aroused 
the interest of the public. Public breeding establish¬ 
ments are also making great efforts for the improve¬ 
ment and breeding of horses and cattle. Several 
large pastures, under the management of the 
Imperial Household, also produce every year many 
horses and cattle of good quality, and these have 
had a highly beneficial influence on the improvement 
of live stock. 


THE INDIAN RAILWAYS. 

The Administration Report of the Indian Railway 
Board has just been issued, and from it it appears 
that during 1907* 924 miles of new lines were opened 
to traffic, bringing the total mileage open up to 
30,010 miles, on the following gauges:-— 

Miles I5f82i on standard 5 ft. 6 in. gauge. 

,. 12,613 „ metre 3 ft. 3f in. „ 

„ 1,234 „ special 2 ft 6 in* „ 

.» 342 „ 2 ft. o in. „ 

The actual capital outlay (excluding premiums for 
the purchase of companies’ lines) from the commence¬ 


ment, on all open and partly open lines amounted, at 
the close of 1907, to 39,843 lakhs, and that on lines 
wholly under construction to 242 J lakhs of rupees. 
In addition, 84 lakhs were incurred on miscellaneous 
items (English stores, &c.) connected with railways. 
The total outlay amounted to 40,169^ lakhs. 

The net earnings yielded a return on the capital 
outlay, on open and partly open lines, ^of 577 per 
cent, as compared with 5-85 in 1906. 

Passenger tiaffic continues to develop, and a larger 
number of pilgrims, native marriage parties, visitors 
to fairs, <&:c., was carried. The visit of the Amir ot 
Afghanistan to India and the Calcutta Industrial 
Exhibition all helped traffic, and the scarcity in the 
United Provinces and Behar also led to the migration 
of labourers in search of employment. The total 
numbei of third-class passengers carried rose by over 
31,000,000, and the earnings theiefroin by over 123 
lalclrs of rupees. Of the total increase in the passenger 
receipts, 21 per cent, was eained by the North- 
Western State Railway. The average 1 ate charged 
for passengers of all classes was 2*44 pies, 01 rather 
less than a farthing per mile, and the average distance 
travelled was about 36 miles. Thei e ha\ e been no 
material fluctuations in these figures since 1884. 

In regard to goods traffic, there was an improve¬ 
ment over the figures of the pre^iou>i year of 3*23 
million tons, and 164J lakhs of rupees. Of this 
inciease the North-Western State Railwav earned 39 
per cent., the Great Indian Peninsula Railway !<> per 
cent., while the remainder was contributed principally 
by the Oudh and Rohilkhand State, Bengal-Xagpur, 
Bengal and North-Western, and Southern iMahratta 
railways. Grain and pulse, raw and manulactured 
cotton, coal, oil-seeds, sugar, and jute, all showed 
increases, the higher figures in the first two items 
being due to the scarcity in the United PioMnces and 
the larger bookings of wheat for shipment. Oil-seeds 
and cotton, too, showed much heavier exports, and 
these movements were naturally reflected in the 
railway returns. 

As to the coal trade, the total output from the 
collieries in India and Buima amounted to 11*15 
million tons, as against 9*78 million tons in 1906. 
The imports from the United Kingdom rose by 
nearly 28,000 tons, and those from other countries 
by 47,260 tons. 

The additional mileage worked, the larger traffic 
handled, and the increase in the train mileage run, 
necessitated a corresponding increase in the working 
expenses. Large sums were also expended by the 
principal railways in renewing their permanent way 
and rolling stock and in strengthening bridges, and, 
as a consequence, the railways were w^oiked during 
1907 at 51*38 per cent, of gross earnings, against 
49*88 per cent, in the previous year. 

The financial result of the working of the State 
and guaranteed railways for 1907 was a net gain to the 
State of 382 lakhs of rupees, after meeting in addition 
to the expenses of working, all charges for interest on 
capital raised by companies,, and also the annuity 
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payments for railways purchased by the State, 
including both interest and the portion that represents 
redemption of capital. This is the eighth year in 
succession in which there has been a surplus. 

Several small strikes of employees occurred during 
1006 and 1007 on certain lines. On the North- 
Western State and the Bengal and North-Western 
Railways, the discontent was removed without incon¬ 
venience to the public, but that on the Eastern 
Bengal State Railway culminated in an extensive strike 
on the part of native drivers and firemen, and caused a 
temporary dislocation of goods traffic. On the East 
Indian Railway the European and Eurasian drivers of 
the Howrah-Jhaja district, after submitting a lengthy 
list of grievances, struck work in November, and were 
joined to a large extent by the traffic staff, the strike 
extending to other districts and involving a large 
portion of the line. This strike was the most serious 
in the history of the Indian railways, and for a time 
completely dislocated traffic generally and the trade 
of Calcutta in particular. It was only terminated by 
the appointment by the Government of India of a 
special Board of Conciliation, based on the lines ol 
the Boards recently introduced in England, and 
through this agency an arrangement was eventually 
effected m regard to higher pay or mileage allowance, 
extra pay for working oveitime and on holidays, and 
improved lea\e rules. 


RAILWAY ELECTRIFICATION, 

Electric traction on railways seems to be receiving 
more attention from railway managers generally 
abioad than in this country. Even here, however, 
pi ogress is being made. The single-phase alternating 
current system is already at work on the branch lines 
of the Midland Railway Company between Lancaster 
and Heysham, and the electrification of the South 
London line of the London, Brighton and South 
Coast Railway will soon be complete. In the United 
States the New York Central, and the New York, 
Newhaven, and Hartford railroad systems, both local 
and main lines, entering New York Terminal station 
are now operated by electricity. In Sweden the 
Government have been carrying on experiments since 
1905 on their experimental line in the neighbourhood 
of Stockholm, and the results appear to have been so 
satisfactory that the Swedish Government has decided 
to electrify an extensive section of the railways. The 
Italian, the Swiss, and Austrian Governments are 
considering the advisability of adopting electric 
traction of part of their railway systems, and the 
Bavarian Ministry for Railways has been making 
similar enquiry. The explanation of the general activity 
given by the Bavarian Government in an interesting 
report just issued is that it is only since 1902, when 
the single-phase alternating current motor had become 
a practical machine, that owing to its simplicity and 
ease of transmitting power over long distances it was 


possible for the railway authorities to consider the 
matter. Mr. Philip Dawson, who is supervising the 
completion of the Brighton and South Coast Rail¬ 
way electrification, is of opinion that the “conclusion 
reached on the Continent to electrify long distance 
lines does not unnecessarily prove that such a decision 
will be justified in this country. Indeed it is probable 
that for a considerable time to come electrification 
will only be seriously considered in this country in 
connection with the operation of suburban lines over 
which there is an intense traffic.” Mr. Dawson 
thinks it may be possible, and even probable, that 
experience with short distance electrically operated 
local lines may eventually cause the electrification of 
some long-distanced lines, and consequently, whatever 
system is adopted for short distance traffic, it must be 
such as can easily be extended to any distance that 
railways may require. 

In a paper recently read before the American 
Society of Cnil Engineers, ]Mr. Wilgus, late prin¬ 
cipal official of the New York Central Railioad, 
emphasises many of the advantages of the electric 
locomotives. They mean smaller costs of repairs 
and fixed charges of electric as compared with steam 
locomotives; considerable saving m time due to 
the much smaller amount required for repairs and 
inspection, and considerable additional facilities for 
handling traffic, seeing that an electric locomotive 
is always ready for instant action, and no time is 
required, as in steam, for firing and getting up 
steam, and there is no waste in firing when standing 
by. Mr. Dawson adds another advantage which the 
entire haulage of trains by electricity in the suburbs 
\vould offer. The number of bridges under wffiich 
suburban railways travel is very considerable, as well 
as the number of platform roofs at stations, and 
the absence of steam locomotives w^ould materially 
lengthen the life of all structural steel at those 
heights, which at the juesent moment are being 
seriously damaged by the steam and exhaust gases of 
existing locomotives. 


THE “ NATIONAL JUNIOR REPUBLIC.” 

On a farm of 146 acres, about midway between 
Baltimore and Washington, on the Baltimore and 
Ohio Railroad, and two miles from Annapolis Junction 
station, is situated the National Junior Rejmblic, the 
school for the education of delinquent boys. This 
school was established in 1899 on the system laid 
down by Mr. H. R. George, of New York, and 
appears to have been attended with much success. 
The result of the methods used would seem to be that 
the boy gains an understanding of the law and respect 
for it. Self-respect is developed and willingness to 
obey is created. In his report on the trade of the 
district of Baltimore (No. 3982 Annual Series) Mr. 
Consul Fraser gives some interesting particulars re¬ 
specting this rather strangely named school. A boy 
when he enters it must be 13 and not over 17 years 
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old and must be of the class called “incorrigible.” 
He must be medically certified sound in mind and 
body, and when received into the Republic must be 
released to the institution by a Baltimore or Wash¬ 
ington magistrate should he be committed, or by the 
boy’s parents or guardians during his minority. Pay¬ 
ments as agreed upon must also be made monthly. 
Exceptions to these conditions are only made in ex¬ 
ceptionally deserving cases. The institution is main¬ 
tained—except by the income derived fiom the pro¬ 
duct of the farm, the small payments made by the 
parents of some of the boys, and an annual appro¬ 
priation from the State of Maryland—by the voluntary 
contributions of the people of Baltimore and Wash¬ 
ington. The cost of maintenance per annum exceeds 
the receipts by nearly £\ ,600, which has to be met 
by subscription. There are at present 48 boys at the 
institute, and the staff consists of a superintendent, 
general purjiose man, farmer and assistant manual 
training teacher, school teacher and assistant, house 
mother, seamstress, housekeeper and cook. 


THE COTTON SPINNING TRADE. 

Mr. J. R. McColl, who was the President of 
the International Cotton Congress held recently at 
Atlanta, has just left this country for the United 
States, but, before leaving he was interviewed in 
Manchester on the condition of the cotton trade. 
Mr. McColl told his interviewer that he had visited 
some of the important industrial centres in France, 
Germany, and this country, and everywhere he finds 
“ machinery stopped, short time, unprofitable prices, 
and absence of demand for goods.” Mr. McColl 
approves the action of the Paris Congress in endors¬ 
ing the buying of cotton on net weight, the object 
being to further the movement for a decent American 
bale similar to the Egyptian bale. Since spinners 
and growers have come into closer relations, active 
efforts are being made throughout the Southern 
States to induce new methods of compress¬ 
ing and gathering cotton. New types of com- 
pressers are being invented, and before many years 
have passed the American bales may be expected 
to be in keeping with the business enterprise and 
energy of the American nation. Mr. McColl thinks 
it was unfortunate that an experimental plantation 
scheme was abandoned by the Engli.sh spinners. He 
says that no opposition need be feared from the 
leaders of the Growing Associations, who recognise 
the important advantages that would accrue from 
looking more closely to the producers and consumers 
in a common effort to increase the volume and 
efficiency of cotton-growing in America, for it is 
pretty generally admitted that Europe has for many 
years to be dependent on the Southern States for raw 
material. The simple investn^nt necessary to carry 
on experimental plantation work would be as nothing 
, compared to the benefits that might be derived from 
it. 


HOME INDUSTRIES. 

The Hop Report ,report of the Select Com¬ 
mittee appointed to inquire into the past and present 
condition of the hop industry contains much useful 
information as to the industry, but it cannot be said 
to be very new. It is admitted on all hands that the 
hop industry is in a critical condition, but the Com¬ 
mittee does not see its way to do more than urge the 
importance of detailed and recent information as to 
what is going on in other countries in regard to the 
industry. It is essential for a prudent grower to take 
a world-wide view of the movements which from time 
to time occur in the industry with which he is 
concerned. This information is supplied by the 
Department of Agriculture of the United States, 
which publishes bulletins for the iufoimation of hop 
growers not only in regard to statistics of the world’s 
trade, but also in regard to most approved and up-to- 
date methods of growing and curing hojis. The 
Committee think that great advantage w’ould accrue 
to hop farmers in this country if similai ly informed 
and authenticated bulletins dealing with improved 
modes of culth ation and the latest statistics of the 
foreign trade and industry were placed at their service 
by the Board of Agriculture. There can be little doubt 
that the introduction of cold storage has done as much, 
if not more, than anything to bring the hop industry 
of the kingdom to its piesent pass. In the old days, 
if the hop grower had a short crop he might lely with 
confidence upon prices compensating him to a large 
extent. Indeed, sometimes a short crop was more 
profitable to him than a large one ; since the reduc¬ 
tion in working costs and the rise in piue more than 
compensated for reduced output. But a gieat change 
has been effected in the hop trade by the introduc¬ 
tion, during the last ten or fifteen yeais, of the system 
of cold storage. The advent of cold storage, as the 
Committee points out, has affected an adjustment 
between years of plethora and years of scarcity with 
the resultant effect upon prices. Hops stored in the 
ordinary way deteriorate by reason of the essential oil 
resinising, by oxidation of the preseivative resins, and 
by reduction in the amount of tannin. By means of 
cold storage these changes are ver>' materially re¬ 
tarded, for hops so treated, after even four or five 
years show very little reduction in the;r brewing 
qualities. 

The Whisky Report .—The Royal Commission on 
Whisky has published an interim report in which they 
find that any potable spirit distilled by any processes 
either from malt or from malt and unmalted barley 
or other cereals, is entitled to the description of 
“ whisky.” In their opinion “ no restrictions should 
be placed upon the processes of, or the apparatus 
used in, the distillation of any spirit to which the 
term * whisky ’ may be applied as a trade descrip¬ 
tion.” They also find “that the term ‘whisky’ 
having been recognised in the past as applicable to a 
potable spirit manufacture from (1) malt, or (2) malt 
and unmalted barley, or other c ;rea}s, the application 



July 24, 1908. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


845 


of the term *whibky’ should not be denied to the 
product manufactured from such materials.” These 
findings are irreconcilable with the contention of the 
Islington Borough Council that various liquors 
hitherto sold and invariably known as whisky are not 
whisky, and that any one selling them by that 
designation is guilty of an offence under the Sale of 
Food and Drugs Act, a contention supported by Mr. 
p'ordham, who convicted peisons sued by the Council 
upon the strength of a definition of whisky which, in 
the opinion of the Commission, is not supported by 
authority. The Commission postpone stating in full 
the grounds upon which they have arrived at their con¬ 
clusions until theii final report is issued, and they reserve 
for farther consideration the questions of the advisa¬ 
bility or otherwise of attaching special significance to 
particular designations such as ** Scotch whisky,” 
“Irish whisky,” “ grain whisky,” and “ malt whisky 
of placing restrictions upon the use of such designa¬ 
tions as trade descriptions, and of requiring such 
designations to be used in connection with the sale 
of whisky. I^en assuming that workable definitions 
of these variously-named whiskies can be found, it 
remains to be seen whether restrictions can be use¬ 
fully placed upon their use as trade descriptions, or 
conversely such specific descriptions be used in con¬ 
nection with the sale of whisky. It must be a 
matter of great difficulty to define these varieties in a 
manner suited to legal agreement. The public chiefly 
desire blends, and the blender cares little what is the 
origin of any liquor that serves his purpose as a 
component. The blend usually contains both maU 
whisky and gram whisky, and these may be made 
anywhere, and in a pot still or a patent still. The 
findings of the Commission must be considered a 
victory from the patent still point of view. 

M'asher'ii'omen and the Compensation Act. —The 
question whether a washerwoman is a “ workman ” 
within the mediiing of the Compensation Act was 
submitted to the Court of Appeal on Friday last, and 
the Court .fhrmed the decision of the County-coint 
judge, that the woman’s employment was “ perio¬ 
dical” and not “casual” employment, she being in 
the habit of working for the defendant, and going to 
his house for this purpose on alternate Tuesdays. 
One day whilst at the defendant’s house, and in 
the course of her employment, she pricked her 
thumb with a pin whilst washing the cellar 
steps, blood-poisoning followed, and she lost the 
use of her hand. The effect of the Compensation 
Act upon this class of “ workman ” illustrates the 
way in which 1 Parliament may injure those it is its 
desire to serve, and which it thinks it is serving in 
passing a particular Act. Since the passing of the 
Compensation Act large numbers of charwomen have 
lost their work or found it more difficult to get. 
Of course many charwomen must be employed come 
what may, but in the suburbs, at any rate, in London, 
their cmjdoyment is gone, or seriously affected, by 
the unwillingness of employers to make themselves 


liable for accidents to charwomen, or to pay to an 
insurance company the small amount that would shift 
the risk upon other shoulders. And so the char¬ 
woman often finds herself in a worse position than 
before the passing of the Act. 

The Cotton Trade Outlook .—It has been pointed 
out from time to time in these Notes that the number 
of new mills erected must inevitably bung about, 
sooner or later, something like a ciisis in the cotton 
trade, and this now seems to be within siglit. In 
his latest report Mr. W. Mullins, the Secietari of the 
Cardroom Workers’ Amalgamation, speaks of “ the 
unreasona|>le policy of mill-building speculatois and 
position - seekers’’ who have brought about the 
present state of over - production, necessitating 
organised short time working throughout the in¬ 
dustry. The Employers’ Federation have lecom- 
mended the trade to seek a further reduction of 
5 per cent, in wages. The operatiies’ lepresenta- 
tives have not yet stated their views as to this pro¬ 
posal, and it may be feared that it will cause trouble* 
If the recommendations, now made by the employers, 
are carried out, it is calculated that about 55,000,000 
spindles will be affected. When the last 5 pei cent, 
was given, the President of the Federation expressed 
the hope that when bad trade caused the employers 
to ask for a reduction, the operatives would be as 
generous to the employers, as the latter had been to 
them. Whether they will be is another matter. It 
is now fifteen years since the operatives have sub¬ 
mitted to a reduction in wages. In 1803, sevenpence 
in the pound was taken off their wage«>, but it was re¬ 
turned to them in March, 1899. The situation has 
raised the question whether these matters cannot be 
usefully jointly discussed by the employeis and the 
workpeople. Clause II. of the BrooklaruK Agree¬ 
ment piovides for such a Confeieme It luns:— 
“The above committee shall meet whenever the 
Secretary of either Federation shall be of opinion 
that questions affecting the general inteie^t of the 
cotton trade should be discussed.” 

Losses by Inre .—Most cotton mills are now pro¬ 
tected with automatic sprinklers, and the damage 
caused by fire is often small as compaicd with that 
occasioned by water. ’The majority of liies originate 
in the spinning frames in the upper stoieys of the 
mills, the carding machines being jdaced on the 
ground floor, so that the cards aie often deluged with 
water distributed by the automatic spiinklers or 
other fire appliances. Even where the mills are 
supposed to be fireproof much water has been known 
to find its way through the concrete flooimgs into the 
lower rooms. The card clothing i® very susceptible 
to injury by water owing to the difficulty of lemoving 
the effects of damp from the wire teeth. Considerable 
salvage can be effected from prompt attention to 
most of the machinery but the cards are usually 
abandoned as a total loss, there being no method 
of removing the effects of damp from the wire teeth. 
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If only some inventor could devise such a method the 
fire loss in cotton and woollen spinning mills would 
be Considerably minimised. 


GENERAL NOTES. 


Sisal Grass. —The State of Yucatan in the 
Republic of Mexico is the source of the sisal fibre 
that comes to New Orleans. It is grown in no other 
part of Mexico. Sisal grass is a substitute for hemp, 
and it is one of the chief materials used in the 
United States for making rope and other cordage. 
The plant {Agave sisalensis) grows from shoots in 
poor soil where other cultivation is impracticable, and 
comes to maturity in five years. Replanting is 
necessary every fifteen years. The leaf at the proper 
time for picking droops and has then reached its 
greatest value, as the fibre is then at its maximum 
strength. It i‘^ an article of trade largely monopolised 
by New Orleans, from which port it is forwarded to 
Chicago and other northern and western manufactur¬ 
ing centres. Sisal grass is on the free list and pays 
no duty in the United States. 

German Toys. —Last year reference was made in 
these Notes to the immense number of German toys 
imported into the United Kingdom from Germany, 
and Baron Bernhard von Tauchnitz, reporting on the 
trade of the Consular District of Leipsic (Annual 
Series No. 4008), shows that the German export 
continues to grow. Children’s toys took the fourth 
place in 1907 among special articles in the export 
trade between this country and Germany. The other 
most important exports from the Leipsic district were 
sugar, close unbordered half-silk textiles, woollen 
stuffs, &c., and raw puddled iron mill bars and 
ingots, toys showing an export value of 21,050,000 
marks. Australia still remains the best buyer of 
German toys among British colonies, taking goods 
to the value of 1,662,000 marks in 1906, a figure 
which will probably have been maintained, the 
Consul-General says, for 1907. The import into 
British India has again increased, and the demand 
from Canada continues to increase. 

The Cotton Industry in Italy. — Last year 
was a good one for the cotton industry in Italy, 
where this industry has developed enormously. An 
export trade in yarn and cloth is now well established 
with the East and South America, though this may 
to some extent be due to the production exceeding 
the demand in Italy itself. There is stiU, reports Mr. 
Consul-General Keene (No. 4020, Annual Series), a 
market for the better class of printed cotton goods of 
foreign manufacture. Mr. Keent is of opinion that 
British trade might be largely developed in Piedmont 
if the same conditions for payment were granted as 
are ’^owed by French and German exporters. There 


would also seem to be an opening for cotton canvas 
and jute tissues and embroideries. Other British 
goods that sell well are machinery, paper, stationery, 
lubricating oils, draperies, cutlery, muslins, cheap 
carpets, belting, and house linen. 

British Trade with Nice.— Commenting upon 
the trade and commerce of Nice for last year (No. 
4053, Annual Series), Mr. Consul McMillan con¬ 
siders there is a promising opening in Nice, and in 
other towns of the Alpes Maritimes, for British 
chemists who charge what are known as “ store 
prices.” Also for dealers in British cloths and 
tweeds, which are so much appreciated in France. 
Theie is also an opening for enterprising traders with 
capital enough to start establishments of the “uni¬ 
versal provider” sort. The Consul is of opinion, 
too, that there is a promising opening in Nice for a 
boys’ school under a British headmaster. There was 
a school of this kind there which flourished for many 
years until it came to an end owing to the increasing 
infirmities of its director, since deceased. The trade 
in motor-cars is increasing, and if British makers 
would take part in prize competitions, and would 
advertise more fully, they ought, says the Consul, to 
come in for a share of this trade. Similar remarks 
are applicable to trade in bicycles. In the case of 
motor-cars the customers to be got are not numerous, 
but they are rich, and in the case of bicycles the 
ordinary customers are not rich but they are numerous. 

The Citrus Industry.— During 1907 much 
attention was given by citrus-producing British 
colonies to the by-products of the citrus, and especi¬ 
ally to the manufacture of citrate of lime. In the 
West Indies, where the question of the utilisation of 
inferior fruit unsuitable for the table has been occupy¬ 
ing the attention of the planters, and citrate of lime 
has been produced, the manufacturers sought for 
information regarding the methods adopted in Sicily 
for the production of citrate of lime. There can be 
little question, writes Mr. Consul Churchill in his 
report on the trade and commerce of Sicily just issued 
(No. 4025, Annual Series), that the means used in 
Sicily at the present time for making citrate of lime 
are primitive and wasteful. Having such plant in use 
the manufacturers are little inclined to cast it aside in 
favour of more expensive machinery. The competition 
in the trade is becoming keener and the margin of 
profits diminishes. During the summer of 1907 the 

Citrica Sicula ” of Palermo, which had been origin¬ 
ally founded in order to support the Restuccia process, 
of making citrate of lime, combined with the Socidta 
Derivati of Aci-Reale in order to try and do away 
with the middleman commission agent and thus in-^ 
crease their margin of profits in the manufacture of 
by-products to the planter and the manufacturer. 
Last year Palermo exported 127,137 tons of lemons 
and oranges, one-fifth of which was absorbed by the 
United Kingdom, which also took the bulk of the 
trade in lemons in brine. 
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FUEL AND ITS FUTURE. 
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Lecture III.—Delivered March 2^rd, 

We have seen that for the generation of 
heat in most manufacturing processes an 
economy of at least 25 per cent, could be 
attained by gasification ol the coal before use. 
Although an initial loss of 20 per cent, ot 
th(‘ calories is entailed by the process of con¬ 
verting it into poor fuel gas, the ease of appli¬ 
cation, reduced volume of air needed to yield 
complete combustion, regeneration, and other 
economies of the same kind, bring up the 
amount of the thermal value ot the fuel utilised 
from 10 per cent, to between 40 and 50 per 
cent. The absence of smoke from the fac¬ 
tory shafts ivould be a big stride forward in 
the work of cleansing the atmosphere, an aim 
which every thinking person has in view at the 
present time. Indeed, the whole question of 
fuel economy is so closely allied to the problem 
of smoke prevention that it is impossible to 
consider the one without alluding to the other, 
and if only sufficiently drastic steps were taken 
to enforce rational methods of domestic 
heating, both economy of fuel and cleansing 
the atmosphere would follow. 

Tn the south of Pmgland at any rate the 
domestic grate using bituminous coal is the 
principal cause of the smoke cloud w'hich, 
hanging over the big towns, cuts off the direct 
rays of the sun, ruins health, shortens life, kills 
vegetation, and begrimes and finally helps to 
^destroy our public buildings. Further north 
in the manufacturing districts the factory 
shafts, in spite of restrictive legislation and 
mechanical improvements in stoking, do even 
more towards polluting the atmosphere. 


Many estimates of the relativi* amount of 
pollution due to manufacturing works and 
domestic fuel have been made, but as the 
question of what is the ratio of smoke produc¬ 
tion from the various sources that pollute the 
air varies enormously with the locality, no very 
satisfactory conclusion having been arrived at. 

Tf you take London, Dr. Shawl’s estimate 
that 70 per cent, of the smoke is domestic 
would probably be about correct, but if you 
collected your statistics in Shoffii Id or Bir¬ 
mingham, the figures would most likely be 
reversed. There is one thing certain, how¬ 
ever, and that is that domestic smoko is pro¬ 
duced throughout the whole lemgth and breadth 
of the land, whilst the factory shaft concen¬ 
trates its attention on the more limited area 
of the manufacturing districts. 

Although the smoke from the domestic 
chimney has been execrated for the part it has 
played in the pollution of the atmosphere from 
the earliest years of the fourteenth century down 
to the present day, it is surprising how crude 
the ideas are that exist as to its composition and 
the method of its production. In the open fire 
the radiant heat given by the incandescent 
fuel is the heating agent, and although un¬ 
doubtedly wasteful in fuel, owing to the 
largest proportion of the heat escaping with 
the products of complete .ind incomplete com¬ 
bustion up the chimney, still is so far more 
hygienic and mori! comfortable than any other 
method of heating that one would be sorry to 
see its place taken by any other form of heat 
production, in spite of the economic advan¬ 
tages of central heating systems, or slow 
combustion stoves. 

With the ordinary grate, uoing bituminous 
coal, the production of smoke means w^aste of 
fuel, but great as tliis is in the aggregate, it is 
small as compared with the other losses due 
to actions taking place in the fire itself, and 
loss of heat escaping up the chimne^ . When 
bituminous coal is ted on to the burning fire, 
the action which takes place is practically the 
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same as that occurrinj^ during the distillation 
of coal, and it is during this period that a very 
large proportion of the heat latent in the coal 
is lost, owing to the amount taken up in de¬ 
composing the coal and converting the vola¬ 
tile portions into vapours and gases. During 
this period you have the coal, heated by the 
fire from below and comparatively cool above, 
distilling off tar vapours, coal gas and steam, 
in about the same proportions as they are 
emitted during the destructive distillation in 
the gas works. In the early stages, the 
surface of the fuel being too cool to lead 
to their ignition, they escape as vapours 
up the chimney, mingled with anything 
from eight to thirty thousand cubic feet 
of air per hour, according to the draught 
in the chimney. In an ordinary flue an 
analysis of the escaping products would give 
an approximation to the following :— 


Carbon dioxide. 0-70 

Methane . 0 36 

Hydrogen. 0’2q 

Carbon monoxide .... 0*01 

Oxygen. 1985 

Nitrogen. 79*79 


During this period of smoke production no 
soot is formed, and the physical properties of 
the cloud of vapour form an interesting study, 
as it explains one of the secrets of the lasting 
power of smoke and the way in which it acts. 
A puff of such smoke blown through a small 
glass cell illuminated from below by oxy- 
hydrogen or arc light, and examined under a 
low-power microscope, reveals the fact that 
this form of smoke consists of excessively 
minute vesicles, which are in a marvellous 
condition of motion, and which will remain 
floating in the stream of air or gas until 
impact with a solid surface causes a bursting 
of the little liquid envelope, forming a micro¬ 
scopic drop of tar on the solid against which 
it has struck, and liberating the contained 
gases. 

This period is the one in which the most 
serious waste takes place, as not only is the 
greatest amount of heat being rendered latent 
by the distillation out of the coal of these 
products, but you also have them escaping 
unburnt up the chimney. After a period, 
which vanes in length according to the 
amount of coal which has been fed on to the 
Are, sufficient heat finds its way to the top of 
tiie fuel to ignite some of the escaping vapours, 
and bright illuminating flame is then 
formed above the surface of the fire. This 


flame radiating a considerable amount of heat 
owing to the incandescent particles within it, 
the waste ceases to be as great as before, but 
a large amount of vapour will be noticed to be 
still escaping unburnt, owing to some of the 
hydrocarbons being so diluted by steam and 
the cold air sucked in over the surface of the 
fire as to stop their combustion. 

If now the flames themselves be watched, it 
will be seen that they become red and lurid 
towards the top, and are emitting particles of 
carbon. It is during this period of combustion 
that soot is deposited in the chimney and 
appears in quantity in the smoke, which now 
consists of tar vapour, soot, water vapour, pro¬ 
ducts of combustion, and excess of air, together 
with the residual nitrogen from that portion of 
the air which has been used in the combustion, 
and also particles of ash sucked up by the 
draught in the chimney. 

As time passes on the fire burns clear, the 
amount of flame becoming extremely small 
and consisting chiefly of carbon monoxide, 
and practically smokeless combustion is 
attained. Until more coal is fed on no further 
pollution of the atmosphere takes place, 
whilst the clear fire radiating out the heat 
given by the combustion of the incandescent 
carbon is doing more heating work than at 
any other period. 

In order to overcome the trouble of smoke 
whilst using solid fuel, many forms of grate 
have been suggested, the most successful of 
them being dependent upon the principle of 
feeding the fresh fuel to the bottom of the fire 
instead of to the top, so that as the tar, hydro¬ 
carbon vapours, and steam distil out from 
the coal, they have to pass through a mass of 
incandescent carbon above, which decomposes 
the complex tar vapours into simple hydro¬ 
carbons. These are then completely burnt up 
on reaching the fresh air supply at the top of 
the fuel. 

The fact, however, that any special form of 
grate would require the removal of the old 
type and introduction of the new, has been 
sufficient to prevent any success in such direc¬ 
tions, and what is really needed to make 
smoke prevention a practical possibility 
is the introduction of fuel which could in 
every way be treated like coal, which 
would be as easy to ignite, would burn 
with a cheerful flame, and would in reality 
commence its combustion just at that period 
when, in a fire, the smoke has ceased and the 
fire burnt clear. 

I have always been strongly of opinion that 
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the only way in which the smoke problem 
could be solved was in stopping the diiect 
combustion of bituminous coal in grates and 
furnaces, and employing the gas works of the 
country to convert it into gaseous and solid 
fuel, both of which would give us smokeless 
combustion, at the same time extracting in 
useful form those volatile products which, in 
the manufacture of gas, yield tar, but in the 
stove or furnace form smoke. 

The domestic use of gas for heating pur¬ 
poses has advanced with great rapidity; and 
although its cost comes out considerably 
higher than that of coal, yet when used 
under proper conditions, it is practically not 
much more expensive, the economy in hand¬ 
ling and cleanliness making up for most of its 
extra cost. In a very large number of house¬ 
holds at the present time gas is employed ior 
cooking, and for heating the bedrooms, whilst 
it is only in the sitting-rooms that solid fuel 
plays an important part. Coke, on the other 
hand, owing partly to prejudice and partly to 
the fact that it is difficult to ignite, and only 
burns freely when the stove happens to have a 
good chimney draught to aid it, has never 
proved a serious rival to coal, but during the 
past year the question of smokeless fuel has 
again come to the front. The idea of using 
low temperature carbonisation for the manu¬ 
facture of coal-gas so as to improve the quality 
of the gas and other residuals obtained, offers 
a means by which a perfect domestic fuel can 
be made, which, igniting with greater ease 
than even coal, burns in the ordinary firegrate 
with a cheerful and smokeless flame, and emits 
more radiant heat in a more uniform manner 
than any alteration in the form of stove could 
effect with bituminous coal. 

It is now twenty-two years since Mr. Lewis 
T. Wright read a paper before the Society of 
Chemical Industry under the title of “What 
shall we do with our tar ' In it he advo¬ 
cated its use as a fuel for heating the gas 
retorts, the object being to reduce the output, 
and so stem the slump in prices which had 
brought tar down from the position of the most 
paying of the residuals of coal distillation to so 
low a price that it was practically a waste 
product. 

In the discussion that followed the paper 
Dr. Armstrong asked the pertinent questions 
—Was the gasmaker right in his present 
method of treating coal } Would it not be 
better to deal with it so as to produce a large 
proportion of residuals and a different class of 
coke ? In the twenty-two years that have 


elapsed since these questions were asked, the 
gas managers of the country have not only 
ignored them, but have, with self-complacent 
egotism that brooked no interference, worked 
in the exactly opposite direction. Now that 
the Parliamentary standard of candle-power 
has been lowered over part of London, and 
the necessity of purifying the gas from sulphur 
compounds other than sulphuretted hydrogen 
has been removed in order to relieve the com¬ 
panies from the burden of enrichment and 
lime purification, the temperature of distilla¬ 
tion in some cases is being pressed to the 
highest point that is possible without entailing 
stopped ascension pipes and naphthalene 
choked mains. The result is that in some 
districts the sulphur compounds in the gas, 
which increase with increase in the tempera¬ 
ture of carbonisation, have reached a propor¬ 
tion that proves disastrous to inverted fittings, 
and as the inverted incandescent burner is un¬ 
doubtedly the means by which gas will chiefly 
be burnt in the future, the sulphin question 
once again threatens to become an important 
one. 

The reason which has led to this craze for 
high temperature distillation, is that it in¬ 
creases the volume of gas at the expense of 
hydrocarbons present in both gas and tar 
vapour, so that, instead of obtaining 10,000 
cubic feet of gas per ton of coal carbonised at 
the old heats, it is possible to obtain over 
11,000, but with an increase of hydrogen in 
the gas, and at the expense of loading 
the tar with particles of free carbon, to the 
general detriment of the pitch obtained from 
It. 

Now that the pollution of the atmosphere of 
our big cities by smoke has become so bad as 
to rouse the smoke reformers once more to 
activity, and to lead to the demand that 
London, like Now York should be freed by 
State action from the curse of bituminons coal 
as a fuel, other thinkers, untrammelled by a 
life's training in the gas works, have seen that 
the road to economy of fuel, smoke abolition, 
and an improved gas supply lies in an exactly 
opposite direction to that which the gas 
manager has looked upon as the royal road to 
success. 

Coke, the solid product of high temperature 
distillation, has never found favour with the 
middle and upper classes as a domestic fuel, 
owing to its being somewhat difficult to ignite 
and not burning freely, and its ch f market 
has been for steam raising and other manu¬ 
facturing purposes, very little finding its way 
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into the householder’s grate. The result is 
that had not carburetted water-gas offered a 
convenient and economical way of using it on 
the gas works, many companies would have 
found great difficulty in keeping up the price 
during the years that coal was cheap. 

Under these conditions Col. Scott-Moncrieff 
suggested many years ago the use of a 
half-coked coal as a fuel supply, and tried 
to make a commercial article by carbonising 
coal at the ordinary gas-retort temperature, 
draw’ing the charge when half the usual 
volume of gas had been distilled out from it. 
Two factors, however led to failure, the one 
being that the time was not ripe, and the 
second that the means by which he proposed 
to carry out his entirely admirable idea could 
never give a uniform fuel for reasons which I 
shall fully discuss a little later. 

The idea, however, again came to the fore, 
and a perfectly independent worker found the 
secret of successfully making a fuel by the 
distillation of coal at a low temperature, 
which should ignite more easily than coal 
itself, should burn freely in an ordinary grate 
with a cheerful flame, and yet be absolutely 
smokeless. 

The idea being taken up and vigorously 
pushed in the City resulted in the formation of 
a company, and the shock which the amour 
J>ro^re of the gas industry received at finding 
amateurs gravely proposing to show them how 
coal should be carbonised roused in them a 
feeling of rabid resentment, which was admir¬ 
ably reflected in the articles of the leading gas 
journals. 

At the time of the exploitation of the process 
I very carefully went into it and was deeply 
impressed with the possibilities it presented. 
Since then I have had the opportunity of 
seeing and testing the progress that has been 
made, and I feel that in the interest of the gas 
ndustry it would be well if gas managers 
would lay aside for the time being their 
feeling against the process, and gravely 
consider the facts I desire to place before 
them. 

When an ordinary gas coal is subjected to 
destructive distillation, the volume of gas, its 
heating and illuminating value, and also the 
quantity and quality of the tar undergo great 
changes, according to the temperature at 
which the distillation is carried out. The 
following Table shows the average results that 
are obtained with a good sample of gas coal. 
The terqi “ average results ” is used, as varia¬ 
tions in the coal employed introduced altera¬ 


tions in the results, although they will all 
follow similar lines. 


Yield oi* Gas and Tar per Ton ok Coal 
Carbonised. 


Teraperaturt' of 
distillation. 

Volume of 
ffas. 

Tar. 

Specific 
gravity of tar. 


op 

cubu feet. 

gallons 


900 

1652 

11,000 

9 

1*200 

800 

1472 

10,000 

12 

1*170 

700 

1292 

9,000 

15 

1*140 

600 

III 2 

7,750 

18 

1 »’”5 

500 

032 

6,400 

21 

1*087 

400 

752 

5,000 

23 

I 060 


A glance at this Table at once makes clear 
the position taken by the average gas 
manager, who argues that his duty is to make 
gas, and who looks upon residuals as more or 
less worrying factors which however redeem 
their position by helping to pay the coal bill. 
As high temperatures yield most of the 
product he desires, he strives to get to the 
highest heat compatible with the life of his 
plant and the avoidance of stopped ascension 
pipes, and in concentrating his attention on 
the volume of his gas h(‘ loses sight of the 
damage he is doing to his residuals. 

Tar, as made in the manufacture of gas, 
that is at temperatures between 800 and ()00*^C, 
is a product which bears very little resemblance 
save in colour to the liquid products that first 
distil from the coal, being largely built up of 
the products of secondary reactions taking 
place at the high temperature of the retort, 
such actions being responsible for the forma¬ 
tion of the naphthalene and many of the aro¬ 
matic hydrocarbons If the temperature falls 
owing to bad furnace arrangements to between 
600 and 800'^ C, then these secondary actions 
are checked, and members of the saturated 
and naphthene series of hydrocarbons begin to 
make their appearance. These so complicate 
the separation of the benzene and other 
valuable constituents of the tar that the dis¬ 
tiller fights shy of them, and the gas manager 
gets the idea that low temperatures ruin his 
chief liquid residual. If, however, the tem¬ 
perature be boldly dropped to between 400® 
and 500® C.—a temperature no one ever 
dreamt of employing for the carbonisation of 
coal until the present process was introduced 
—the character of the tar entirely alters. The 
aromatic series diminish to a point at which 
they are not worth recovering, and paraffins 
and certain unsaturated hydrocarbons make 
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their appearance in such quantity that the 
first distillate gives a valuable motor spirit, 
yielding 12-5 per cent, better results than 
‘‘petrol.” For this there is an ever- 
increasing market at better prices than if 
benzol had been the product. In the 
same way the middle oils are so altered in 
character as to be unrecognisable, and, being 
iree from napthalene, give valuable by-pro¬ 
ducts, or, as crude distillates, yield excellent 
fuel and enriching oils. The low temperature 
of distillation also has told its tale in the pitch, 
and as this contains no free carbon, it forms an 
ideal insulator, which in these days of electric 
traction becomes a valuable asset. 

The gas also alters in composition with the 
falling temperature, and a glance at the fol¬ 
lowing analyses shows at once that the in¬ 
crease of volume yielded by the high tempera¬ 
ture has been at the expense of the degradation 
of the hydrocarbons, which, decomposed by 
the heat, have yielded hydrogen to swell the 
volume of the gas and free carbon to ruin the 
pitch. 

EfIFC'I' 01* TKMPFIiMURK OF CaRBONTSAI loX 
ON THR PkRCRNTAOK PROPORIIONS Ol- THE 
ChIH' CoNSTlTURN'IS OF THE GAS. 


Tfmper.Uure 

C. 

i 

500^ 

C. 

600"* 

c. 

7 (x>'’ Hoo” o.'O'’ 

C C C' 

Hydrogrn 

Saturated ludrDiar- 

, 21 2 

2H3 

31 ^ 

416 48 2 ",I 1 

bons 

Gnsaturated li\dro- 

6(1 j 

so 2 

so 7 

4S 0 30 I ',1 2 

< cirbons 

0 3 1 



4'1 1 ^ 1 

1 


So, although only 5,000 cubic feet of 
gas are obtained from the coal, it is over 
20 candle-power, and has a calorific value 
of 750 British thermal units per cubic foot, 
whilst the low’ temperature of carbonisation 
has reduced the sulphur compounds other 
than sulphuretted hydrogen to a point that 
would satisfy the most ardent stickler for 
purity. 

The temperature is too low to convert the 
full proportion of the nitrogen into ammonia, 
with the result that it is only two-thirds of the 
amount yielded per ton of coal that is obtained 
at the high temperature, whilst the coke pro¬ 
duced is so different in character as to be a 
revelation to those w'ho use it for the first time. 
Analyses of the coke made show that the easy 
ignition and flaming but smokeless combustion 
of the low temperature product arc due to the 
high proportion of volatile matter still remain¬ 
ing in it. 
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Enough has been said to show that lowering 
the temperature of carbonisation to a degree 
never before attempted—if done in the right way 
—entirely revolutionises the products formed. 
New markets are created for the by-products, 
w’hich become of far greater value than the 
present coke and tar, whilst an illuminating 
gas of ideal composition and purity is pro¬ 
duced. 

The gas industry, however, cares but little 
for these points, the fatal fact that only 5,000 
cubic feet per ton instead of over double that 
quantity of gas is made, needs some stronger 
argument than the desire of the public for 
clear skies and a better quality gas supply to 
break down their opposition, but I think a 
little consideration of the financial side of the 
question must convince anyone with any know¬ 
ledge of the subject that not only is every 
factor of quality in favour of low temperature 
carbonisation, but that the manufacturer’s 
balance-sheet is the most overwhelming 
argument that can be produce d in its 
favour. 

The fact that a temperature is employed so 
low’ as to be invisible in bright daylight reduces 
the w’ear and tear of plant and brick work to a 
small fraction of that entailed w’ith high tem¬ 
peratures ; the plant itself costs a quarter of 
the price of the ordinary retort benches for a 
given make of gas and occupies a far less 
area, w’hilst labour is reduced to a minimum 
by the feeding, discharging and moving of 
the material being all mechanically carried 
out. 

P'or the sake of argument, how'cver, let us 
for a moment accept the ipse dixit of the 
detractors of the process ; let us imagine that 
the coal used costs the same as for ordinary 
gas making, that the smokeless fuel is of no 
more value than the ordinary gas coke, that 
the tar has none of the virtues attributed to it, 
and will command no higher price than the 
naphthalene-and-free-carbon-laden product of 
over-carbonisation; let us boldly face the 
deficit in ammonia, admit that no one w'ants a 
twenty-candle gas with only a trace of sulphur 
when they can get a fourteen-candle gas with 
50 grains of sulphur per 100 cubic feet; let us 
take the wages as being the same per 1,000 
cubic feet of gas as with high temperature 
carbonisation, and then compare the cost per 
thousand of the gas as it is being made by 
low temperature carbonisation at the present 
moment, with the analysis of the eturns of 
one of the largest companies using high 
temperature distillation. 
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Comparison of Cost of 1,000 Cubic Feet of 
OA s MADS BY High and Low Temperature 
Carbonisation. 

Iftgh Temperature,^ 


Coal at IIS. 6d. per ton. 13-30 pence. 

Purification... 050 „ 

Salaries. 0*54 „ 

Wages. 2 25 „ 

Maintenance . 3*45 

20-04 „ 

Residuals— 

Coke *82 cwt. at I2S. 3d. 6*ii pence. 

Tar *9 gall, at 1*5 . 1*30 „ 

Ammonia products. 2*11 ,, 


952 » 

Cost of 1,000 c. ft. of 14 c.p. gas 
in holder.. 20*04 pence. 

9-52 » 

10*52 pence. 

Calorific value, gross. 592 B.T.U. 

Sulphur, per 100 c. ft. 45 grains. 

Low Temperature, 


Coal at IIS. 6d. per ton (4 cwt.) •• 

26*50 pence. 

Purification. 

0*50 „ 

Salaries . ... 

0‘54 „ 

Wagesf .. . 

2*25 „ 

Maintenance!. 

2*21 „ 


32-00 „ 

Residuals— 


Coke^ 2*4 cwt. at 12s. 3d. 

17*64 pence. 

Tar 4*6 galls, at 1*5 . 

8-90 „ 

Ammonia products . . • •. . 

1 0 

Cost of 1,000 c. ft. of 10 c.p. gas in 


bolder . ... 

32*00 pence. 
27*34 M 


4*66 pence. 

Calorific value, gross. 

750 B.T.U. 

Sulphur per 100 c, ft. 

16 grains. 


*' The high temperature figures are taken from the Gas 
World Analyses, x9o6>o7, published January, 1908, and axe 
for one of the great London companies using no water-g^s. 

i In the low temperature process, ix men replace 30, so 
that although double the weight is ccbbonised, the figure 
given is well above the actual. 

t On account of a slightly visible heat being used, main- 
tcfluance is about one-fourth that of high temperature 
carbonisation. 

H The low temperature ‘coke yi^ld Is two-thirds the 
^ Weiglit Of the coke taken <68 per cent, as a rule) and zo per 
tihuLoti^the weight is allowed for use in the gat generator 
theyietorta. In practice, the fuel used consists of 
^'bottbma^ and screenings, and rarely exceeds 6 per cent, of 
Ihe weight of ^oke produced. 


In this comparison the actual returns of the 
company that has been the pioneer in cheap 
gas in the metropolitan district have been 
taken, and no questions can arise as to the 
prices of coal and residuals, as the same prices 
are taken for each side of the Table, and yet 
with every item stated against low temperature 
working the price of the high candle-power 
gas comes out at less than one-half that pro¬ 
duced as the outcome of a century of practice 
in our gas works. 

The criticisms which will be offered by the 
supporters of high temperature carbonisation 
will probably be— 

1. That there will be no market for the low 
temperature coke, as has been shown by the 
reception accorded by the public to imitations 
of this smokeless fuel made by the system 
introduced by Colonel Scott-Moncrieff. 

2. That the residual market is already in so 
depressed a condition that an output of such an 
increased volume of tar would ruin it, and that 
the gas under these conditions would be more 
likely to cost 2s. 6d. per thousand than 4jd. 

3. That the day is gone by for high candle- 
power gas, and that the incandescent mantle 
does better with a 14-candle gas than with a 
20-candle. 

4. That the high calorific value of the gas 
would probably mean a lower consumption, 
and so recoil on the gas works. 

5. That now the sulphur restrictions are 
withdrawn it does not matter whether there 
are 18 or 45 grains of sulphur other than 
sulphuretted hydrogen in the gas. 

6. That only half the volume of gas being 
made per ton of coal, the factors of time and 
space would render the adoption of the process 
impossible, and that if it were adopted in 
spite of this, the gas manager would be robbed 
of the valuable aid of carburetted water-gas 
as a stand-by in case of labour troubles or 
suddenly increased demand. * 

Let us see what these objections really come 
to. Taking them in the order in which they 
are stated, I freely admit that the public are 
fully justified in declining such smokeless fuel 
as has been lately put upon the market by one 
of the gas companies; since it, having been 
made by the Moncrieff process of carbonising 
at the ordinary retort temperature and drawing 
the charge when 5,000 cubic feet have been 
distilled off, suffers from the drawback that 
must render all such attempts to make a 
smokeless fuel abortive. 

Anyone who has worked on carbonisation 
knows that owing to the porous chameter.of 
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<:oke it is an excellent non-conductor of heat, 
and that this is one of the great troubles in 
gas manufacture, as it prevents the interior of 
a charge being raised to the desired high 
temperature without so heating the exterior as 
to ruin the gas that has to pass through it 
from the core. When such a charge is 
drawn after 5,000 cubic feet have been distilled 
off, it is found that the exterior is ordinary gas 
ooke (every whit as hard to ignite and as slow 
to bum), whilst the core is largely uncar¬ 
bonised coal which is by no means smokeless, 
whilst opening the retort to draw the charge 
creates such a volume of smoke that the works 
need to be in a very isolated neighbourhood to 
make it possible. 

The result of the process is that the manu¬ 
facturer loses half the volume of his gas, and 
has no increase in quality or quantity of the 
tar to make up for it, whilst loss in ammonia 
also helps either to reduce his profits or to put 
up the price of the fuel. He therefore realises 
that he might just as well burn a mixture of 
coal and coke. 

Several gas managers have told me that 
they can make a smokeless fuel by dropping 
the temperature of their retorts by a hundred 
degrees or so, and make 7,000 or 8,000 feet of 
gas per ton. If they try it they will find that 
in this case also they cannot properly get rid 
of the smoke-forming compounds from the 
interior of the charge without coking the ex¬ 
terior, and, what is worse, they will get an 
oily tar in which the unsaturated hydrocarbons 
and paraffins w'ill so hamper the separation of 
the valuable by-products as to make them of 
but little value, and commercial failure will 
again result. 

Success can only be achieved by boldly 
dropping the temperature to a scarcely visible 
heat (400^^ C.), and when this is done the coke 
may be kept at it for almost any period with¬ 
out driving out those volatile hydrocarbons 
that give easy ignition and a smokeless flame, 
so that, if the charge is properly proportioned, 
time can be given to carbonise the whole mass 
to a perfectly uniform product, whilst the tar, 
-as has already been pointed out, is so radically 
-altered in character as to appeal to entirely 
new markets, and to entail considerably altered 
-conditions of refining. It is these radical 
changes in the method of carbonisation which 
-are protected, and a study of which has con- 
"vinced the patent authorities of Germany. 
America, and England that the process is a 
4 iovel departure from the well-worn paths of 
.gas and fuel production. 


The second objection to the process has 
been partly answered. Motor spirit, lighting 
and fuel oils, disinfectants, lubricants, and 
insulating material, all command a market 
wider than is the case with the gas tar pro¬ 
ducts, and will have but little effect upon 
the price of the benzols and anthracene, as 
unless it is found desirable to “ crack some 
portion of the low temperature tar with a view 
to their formation, this tar wauld never be 
treated for their recovery. 

With regard to the low temperature coke, 
I have no doubt as to its not only finding a 
wide and ever-increasing market, but that it 
will eventually displace coal as a universal 
fuel. It must be borne in mind that the 
earnest efforts of the smoke reformers have 
in the past always been defeated by there 
being no practical means by which the aboli¬ 
tion of smoke could be brought about, and the 
pollution of the atmosphere, which has become 
little short of a national disgrace, prevented. 
The gas-stove offered a solution, but gas was 
dearer than coal, and there exists a largt class 
of housekeepers whose love for the homely, 
comfortable, pokable fire will never allow them 
to give up solid fuel, and who, although they 
freely admit the importance from every point 
of view of cleansing the atmosphere from 
smoke, still decline to further it at the cost of 
their own pocket or comfort. Now that low 
temperature coke is available the case is en¬ 
tirely altered, and this most fascinating and 
effective of fuels should, in conjunction with 
the gas stove, rid England of the reproach of 
her smoke-darkened centres of industry, and 
not only improve the health of the nation, but 
also bring about an economy in our depleted 
coal supplies that will materially aid in pro¬ 
longing Britain’s supremacy amongst the 
nations. 

The argument that the day of high power 
gas has passed is a perfectly sound one, but 
the fact that a 20-candle gas is made at the 
works does not necessarily imply that a gas 
of that quality would be distributed. A gas 
containing about 60 per cent, of methane 
specially lends itself to dilution by water-gas, 
and it has now been amply proved to the gas 
industry that by the Dellwik process blue w^ater- 
gas can be made on the worxs at 3jd. per 
thousand, whilst if a portion of the low 
temperature coke were used for its generation, 
it would itself contain a certain percentage of 
methane, with the result that a thousand feet 
of 20-candle gas diluted with 300 cubic feet of 
water-gas, would yield 1,300 cubic feet of 
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14-candle gas, with a calorific value of 600 
British thermal units, and only 14 grains of 
sulphur per 100 cubic feet. 

The objection that a high calorific value 
would mean a lowered consumption is met by 
the last answer ; but even if the 20-candle gas 
were distributed undiluted, everyone with ex¬ 
perience of the ways of consumers knows that 
economy in consumption is the last thing ever 
studied—the tap is always turned on full, and 
the only alteration would be that the consumer 
would get more heat. 

The idea that now the sulphur restrictions 
have been removed the amount of sulphur does 
not matter, is, to my mind, a most dangerous 
one for company and consumer alike. The 
sulphur clauses were repealed on the gas com¬ 
panies showing that when unrestricted the 
sulphur in the form of compounds other than 
sulphuretted hydrogen had never exceeded 35 
grains, and Parliament accepted this as a fact. 
No sooner had the clauses been abolished 
than one company at least, by pressing tem¬ 
peratures to the highest pitch and using in¬ 
ferior coal, made and distributed gas containing 
far higher proportions, and although other 
companies were wise enough to retain lime 
purification and avoid any such excess, a 
continuance of this policy is quite likely to 
lead to the sulphur clauses being reimposed, 
especially if methods of gas manufacture are 
available which without lime purification yield 
results well within the old limit. 

Twenty years ago Mr. Lewis Wright 
pointed out the effect which the tempera¬ 
ture of carbonisation had upon the formation 
of carbon bisulphide, and showed that a good 
gas coal which at moderate temperatures gave 
27 grains of sulphur per 100 cubic feet would, 
when the temperature was pressed, yield over 
40 grains. One of the fascinations of still 
lower temperature carbonisation is that a still 
greater diminution in sulphur compounds can 
be obtained. 

The objections as to time and space in 
reality disappear when one considers the fact 
that although double the quantity of coal has 
to be handled to yield the same volume of gas 
as by high temperature carbonisation, yet the 
space occupied by the low temperature carbon¬ 
ising plant is considerably less than half that 
taken up by the ordinary retort-house. As 
has already been shown, blue water-gas would 
in all probability be employed for diluting the 
rich gas down to the .required standard, and 
tlfe ^ijparatus could readily be fitted with 
cafbur^tiDrs for use in cases of labour troubles 


and fog. As the volume of gas to be dealt 
with remains the same, the purifying apparatus 
would need no alteration. 

Sixteen to seventeen million tons of coal are 
annually carbonised in the gas works of this 
country, whilst over 35,000,000 tons of bitu¬ 
minous coal are used for domestic purposes 
and the pollution of the atmosphere. If low 
temperature carbonisation for the production 
of gas were universally adopted, it would mean 
that 34,000,000 tons would be carbonised for 
gas-making purposes, yielding 22,000,000 tons 
of low temperature coke, 20,000,000 of which 
would be available for domestic fuel, whilst 
3,400,000 tons of tar would be formed, which 
on distillation would yield 34,000,000 gallons 
motor spirit, 34,000,000 gallons enriching and 
burning oil, 2,550,000,000 gallons, or 1,000,000 
tons fuel oil, and 1,700,000 tons pitch. 

Should it ever come to pass that a general 
adoption of low temperature distillation pro¬ 
vided these enormous volumes of by-products, 
the fuel oil would be sufficient to supply the 
British Navy, and render it independent of 
coal and foreign oil supplies, whilst the motor 
industry would be free from the fear that oil 
rings and the decreasing output of petrol 
would cripple their business. The economy 
in coal would also be enormous. 


HAND-WOVEN COTTON CLOTH IN 
BRITISH INDIA. 

The primitive methods used in India in making 
cloth from cotton, the methods that were used 
centuries ago, and that are in daily use by thousands 
all over India to-day, are as follows ;—The cotton is 
picked by women, the pods exposed to the sun and 
the busks removed. The women remove all the 
immature and rotten cotton and then pick out all the 
free lint possible by hand. The greater part of the 
lint is freed from the seed by a primitive ginning 
arrangement, consisting simply of two one-inch wood 
rollers, revolving together and turned by a small crank 
on the end of the lower roller. The crank is turned 
with one hand and the cotton fed between the rolls 
with the other. The rollers which run tightly to¬ 
gether, catch the lint and draw it through while the 
seed, being too large and hard'to pass through, falls 
to the ground. This primitive gin is now, according 
to the United States Special Agent of the Depart¬ 
ment of Commerce who has lately been visiting 
British India, known in the vernacular as the 
cburka,” and produces from six to eight pounds of 
cleaned cotton a day. Ten seers (twenty pounds) of 
cotton in the seed is estimated to yield six pounds of 
Hnt cotton, and is an ordinary day’s work for one man*. 
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The cleaned cotton is then^put out in the sun to dry 
after which it is carded by a simple contrivance known 
as a ‘‘dhunetta** or “ dhania.” This operation is 
performed by means of a bow. The contrivance con¬ 
sists of a bow of hard wood, to one end of which is 
attached a board. A bowstring passes over a bridge 
of wood attached to the other end of the bow and is 
tied to the end of the board. A loop of string, under 
which the left hand is passed to hold the instrument 
steady, and a wooden mallet complete the contriv¬ 
ance. The bow is held with the left hand under the 
loop so that the string just touches the cotton, and 
the carder with his mallet twangs the string so that 
it vibrates and strikes the cotton at each twang. The 
fibre is thus separated, and its texture being loosened 
flies off in a fluffy condition, and the dirt and dust, 
which form about one-twentieth of the weight, are 
eliminated. The next process is spinning. The ma¬ 
chine is called a “ charka,*' and is similar to the old 
spinning wheel used in America in former times, but 
more roughly made. It consists of a horizontal 
spindle driven by a band from a hand wheel made 
wilh a hub from which project spokes. Every alter¬ 
nate spoke is on the right or left side, and across the 
ends of these is stretched a cord that makes a track 
some two inches wide for the driving band to pass 
over. Cotton in the form of a wick or spool is pre¬ 
sented to the point of the spindle and then spun into 
thread, which is allowed to roll around the spindle. 
When the projecting point of the spindle is full, the 
spun thread is removed and rolled round another 
machine, commonly known as the ** latai,” which is 
nothing but a small conical-shaped frame of bamboo. 
When this pyraraidical reel is full, the thread is taken 
ofl and wound together in skeins, and is ready for the 
weaver. From this point onwards the process is the 
same, whether the yam is hand spun or purchased in 
hanks from the factory. The yarn is usually steeped 
in fresh w'ater for a day or so and then dried. This 
is done to strengthen it. The yarn is then sized by 
being taken hank by hank and squeezed in a fluid 
until the thread.s are thoroughly permeated with it. 
In Bengal the fluid is usually made of roasted paddy 
(khoi) and tamarind, and in Madras of rice flour and 
gingelly boiled in water. The wet hank is then taken 
and placed around a “ swift,” and after this is rolled 
upon another framework called the “ natai,” and in 
going from one to the other is passed through the 
Angers of the left hand and the superfluous size and 
water removed. This simple method of sizing enables 
the size to penetrate the yarn thoroughly, and gives 
good results. As a rule there are no germicides or anti¬ 
septics used, since the climate, except in the monsoon 
season, is dry and the cloth reaches the consumer 
quickly after weaving. A good Indian size is made 
of sixteen pounds rice flour, four pounds sago, four 
pounds gingelly oil, and sixteen gallons water, boiled 
together until of the right consistency. It will be 
noticed that rice flour or starch takes the place of 
the com or potato starch used in the United States, 
Tallow, which is a common ingredient in such pre¬ 


parations in America, cannot be used in India on 
account of the prejudices of the people. The Hindoo 
religion touches every detail of their existence, and 
all ingredients are carefully examined to see if sanc¬ 
tioned by the laws of caste. In most sections of the 
country the higher castes of weavers cannot use the 
starch of boiled rice without forfeiting their caste, and 
whatever starch they use must be of fried or parched 
rice, called “khoi” or “ chira.” On the other hand, 
the low caste weavers would lose caste if they used 
either “khoi” or “chira,” and must use only the 
starch from boiled rice. The warp is laid out by 
placing ten stakes in a line, the two end ones being 
larger than the others, and all about three feet high. 
The warper then holds the “natai” swift in one 
hand, and with the other takes the thread from stake 
to stake, passing it inside one stake and outside the 
other, and leversing this on the return. This is 
done until the total number of threads required for the 
warp is thus laid out, when they are left to dry and 
stretch. A wide comb is then inserted into the 
warp at one end, the threads laid in. two to a dent, 
and the comb moved along to straighten and adjust 
them. As this comb is moved along, the stakes are 
pulled up and the threads wound upon the end stake. 
Three of the inter\’ening stakes are kept and wound 
upon the central stake with the thread to act as lease 
rods in keeping the warp in order. The wound-up 
warp is then placed on the loom, the rods drawn in 
through the heddlcs and the reed, and the weaving 
started. The Ailing in the meantime has been 
wound on small quills by means of the spinning wheel 
and is placed in the shuttles. The shuttles used vary 
according to the district and the individual taste of 
the weaver, and are usually made of hard tamarind 
wood. In some places using the old throw-shuttle 
loom, there is neither shuttle nor quill employed, but 
the yam is wound from end to end of a short, oblong 
wooden piece which has a short iron spike in each 
end. This is thrown through the shed from hand to 
hand, and an amount equal to the length of pick is 
unwound each time before throwing. This is more 
used for wearing carpets, however, than for weaving 
ordinary cloth though sometimes it is used for the 
latter. A large amount of the hand-woven cloth is 
of household manufacture, simply for the use of the 
weaver and his family. There is very little interchange 
of merchandise from hand looms between different 
districts, not anything resembling the great trade 
between Shanghai and Manchuria in the Chinese 
nankeen.” Most of the cloth that is transferred 
from one district to another in India, is either Ane 
muslin or “ bulbuls,” or cloth that is only 
partially loom woven—that is, cloth decorated on 
the loom by needle. Usually only enough yam 
is spun in a locality to meet the needs of that 
district, and it is the same with the ordinary cloth 
made. The greater part of the cloth woven by the 
professional weavers is sold in their own or the neigh¬ 
bouring villages. “ Dalals,” or brokers, are the 
medium for effecting sales between the weavers and 
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the shopkeepers in many localities. Sometimes a 
weaver who is a little better off than his fellows buys 
^p the surplus production of the village, and retails 
it at the nearest villages, or hawks it through the 
streets of a large neighbouring town, going from 
house to house and from store to store. Fine cloths 
are sold through dealers, and in the majority of cases 
are contracted for beforehand, the dealer supplying 
the cash in advance for buying the yam and for 
wages, and the weaver agreeing to make a certain 
number of yards at a definite rate per day. 

INDUSTRIAL CHANGES AND 
DEVELOPMENTS. 

Under the above heading, the Annual Report of 
the Chief Inspector of Factories and Workshops, just 
published (Cd. xi66), lefers to the increased employ¬ 
ment of little girls. Touching upon this development, 
Miss Squires says that numerous cases came under 
her observ'ation, as well as that of other lady in¬ 
spectors, which point to a need for increased watch¬ 
fulness in the Midlands and in Yorkshire, over the 
health and safety of young girls in factories and in 
workshops. With the increase in the use of machi¬ 
nery for all kinds of processes in non-textile factories, 
the employment of little girls, who have just left 
school, is noticeably changing from mere warehouse 
processes, such as wrapping up and packing, to the 
tending of machinery. In the textile districts of 
Yorkshire, childien (both half-timers, and those who 
having left school, are technically young persons) are 
in such demand that all who are qualified are em¬ 
ployed. The good wages they earn in the mills make 
them by no means so submissive to parents, teachers, 
and masters, as they desire. Children, and young 
persons of 13 or 14 years of age are also found in this 
part of the country employed in the laundries and 
dressmakers* workshops, because the older girls and 
women are all absorbed by the mills, and the em¬ 
ployers cannot get grown-up workers. Miss Squires 
says she has recently inspected a number of factories 
and workshops which looked more like a school 
than a place of business, room after room being 
occupied by little girls in short frocks and long 
hair. Among these, were a steam laundry, a 
lithographic printing factory, a cardboard - box 
factory, a hearthrug weaving works, wholesale 
clothiers, a drug warehouse, and a hook and eye 
factory. Miss Lovibond had her attention specially 
drawn to the excess of demand over supply in the 
case of girl workers in the Bradford district. On 
enquiry, various causes for the d|;0iculty of obtaining 
young girls came to light. In addition to the generd 
trade being good in the woollen and worsted trades, 
owing to the* condition of the work received during 
the last few years, there has had to be a great increase 
to the ** burling,*’ in Ihe toie darning or 
nsto^dtog the cloth when woven* Ttos ia attributed 
^ increased amount of foreign matter to the 
wools, due to skips of poor quality being 


used. It was stated at a meeting of the Bradford 
District Wool Association that whereas a few 
years ago the number of burlers employed in Brad¬ 
ford was 1 to about 20 looms, the proportion to day 
is one to five looms.** One little girl told Miss Lovi¬ 
bond that she began to work at weaving on her thir¬ 
teenth birthday, and had been working five months. 
Her employer said she earned more than many of the 
women in the shed. In another case a girl of 14 was 
in charge of three looms (cotton), and earned 14s. to 
i6s. a week all the year round. For such young girls 
the strain of working in the weaving-shed must be 
great. 

Miss Squires touches on the physical results of 
increased employment in some directions of young 
girls on machinery or processes hitherto entrusted to 
women. At a large clothing factory in Leeds she 
found a great many little girls employed on the 
sewing machines. They were working hve-needle 
quilting machines, machines which are usually worked 
by young women. One of these girls was very small 
and thin and had a very nervous, strained look. They 
were earning 9s. and los. a week—a woman’s wage, 
as the manager said. This wage is made up of 
various items of x}d. and i|d. each, and shows a 
rapidity usually only acquired by a woman after 
considerable practice, and which must mean a good 
deal of nervous strain in such young girls. There 
were also four little girls aged 13 employed on the 
balance pressing iron. The girls were so small that 
they could only just reach the iron, and as they are 
standing all day, and jumping on the treadle to get 
sufficient pressure, the work seems very unsuitable. 
Unfortunately, the work is frequently not disclosed 
to the certifying surgeon when he examines the girl, 
or, more commonly, her probationary period on some 
light warehouse work is not completed until after his 
visit, so that the certiiicate of fitness for employment 
is not given with any reference to the nature of the 
work upon which she is in the main to be employed. 

THE BELGIAN LACE INDUSTRY. 

Lace-making is practised in all the provinces of 
Belgium with the exception of Li^ge, but the two 
provinces of Flanders are the principal seats of this 
industry. Out of a total of 45,500 lace-makers in 
Belgium, West Flanders has 25,500, and East 
Flanders 18,200. The art of lace-making is still 
actively engaged in by the Flemish population, who 
have shown great skill in all kinds of needlework. 
In certain dtstrictB it may be said that all women, 
young or old, handle the bobbin or the needle, and 
where the manufacture of lace has fallen back before 
4 he tovasiop of other industries, it still possesses a 
certain popularity. Lace is made at home, almost 
always by women, and is sold through local middle¬ 
men, who alone deal with the lace-maker, and who 
supply the so-called manufacturers or contractors. 
Ti^ lace-makers work, as a rule, to order and by 
^ntract, and are paid by the piece. They 
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mainly in the different villages of the provinces of 
Flanders, while the contractors are located Ghent, 
Bruges, and especially Brussels. Lace is divided into 
point and pillow lace, the latter, according to the 
American Consul-General at Brussels, so-called on 
account of its being made on pillows or cushions. 
Three essential agents co-operate in the manufacture 

_first, the commercial contractor or manufacturer, 

who centralises the production of certain articles for 
which he has received orders, or the sale of which he 
foresees, which are almost entirely manufactured 
outside of his premises. He stributes his orders 
among his middlemen, and rarely supplies raw 
material. Second, the middleman, or person who is 
between the lace-maker and the commercial con¬ 
tractor, being sometimes an agent and sometimes a 
representative of a convent. Third, the lace-maker, 
who works at home, and never comes in contact with 
the manufacturer for whom she works. She receives 
her design and pay from the intermediary agent. The 
majority of the lace-makers earn from 5d. to 9d. a 
day. Exceptionally good workers earn lod., and 
expert workers, of whom there are only 10 or 12 out 
of 15,000, IS. 8d. a day, for no matter what kind of 
lace. The mother sometimes initiates her daughter 
in the manufacture of lace which she has practised 
herself from childhood, but as a general rule she no 
longer teaches the latter the trade, but sends her to 
a neighbouring lace-making school, where the child 
is taught to make the lace she prefers. There are 160 
schools for lace-making and embroidering on tulle in 
Belgium, of which three-fourths are managed by 
nuns. Notwithstanding the success which Brussels 
lace has had, the future of the industry does not 
appear very bright. Every year the number of lace- 
makers decreases to an alarming extent. Events of 
an economical character, fashion, competition of the 
numerous mechanical imitations, especially those of 
Venice, Chantilly, and of Valenciennes, and the 
defective commercial organisation of the lace industry, 
have contributed to harm it. Owing to the system 
of intermediary agents, by which some agents grow 
rich and the lace-maker receives barely sufficient 
wages to keep soul and body together, the trade is 
yearly becoming less and less popular, and lace- 
makers are beginning to take up more profitable 
occupations. The exports of lace from Belgium in 
1905 amounted in value to ;f266,ooo, and in 1906 to 
;f303,ooo, while in 1907 they amounted to ;f368,ooo. 

WATER-POWER IN FRANCE. 

The idea of utilising the latent forces of the Rhdne 
is no new thing, but the development of the actual 
use of water-power in France—** white coaU' as it 
is sometimes called—is next perhaps to the growth of 
the motpr-car industry, the most remarkable feature 
in the industrial history of France during the last 
half-century, and though less than ten years old, has 
attained extraordinary proportions. Every year, says 
Mr. Consul Vicars, referring more particularly to 


Savoy, Dauphine, and Jura (No. 4066, Annuals 
Series), fresh streams are laid under contribution for 
hydro-electric power, and the traveller notes the 
enterprise and progress of which these works are the 
visible sign throughout the region round Grenoble. 
The total water-power contained in the Alps to-day 
is put at nearly 300,000 horse-power. Opinions differ 
as to the total latent power still available, bui even 
the lowest computation puts the yearly average 
obtainable at 2,300,000 horse-power, while the Chief 
Engineer of Transports, Monsieur Tavernier, esti¬ 
mates it as high as 15,000,000 horse-power. The 
works, says Mr. Consul Vicars, are of two kinds. 
The first consists of factories engaged in the electro¬ 
metallurgical and electro-chemical industries, and 
utilising water-power obtained by them on the spot 
for the manufacture of aluminium, calcium carbide, 
ferro-silicon, &c. These at present utilise over 
100,000 horse-power in Dauphine alone. The other 
kind consists of the enormous power stations pure 
and simple for supplying current, not only to 
various works in the neighbourhood, but within an* 
ever-growing radius. Lyons is lighted by power from 
the Volta works at Montiers belonging to the Grenoble 
Power and Light Company, which sends 6,000 horse¬ 
power over a distance of 112 miles under a pressure of 
57,000 volts, while from Lyons to Valence the whole 
Rhdne valley is fed by power stations situated in 
the Departments of the Savoy and Isere. Even 
St. Etienne and Roanne, in the Department of the 
Loire, will before long be using electricity generated 
far away on the other side of the Rhone, in the valley 
of the Drac, a tributary of the Is^re. 

A Paris company have made proposals to the 
French Government for the construction of an enor¬ 
mous barrage, 230 feet in height, across the Rhone 
below Bellegarde, forming above stream a reach of 
14 miles long from the dam to the lake, and down 
stream a greater waterfall, from which it is proposed, 
by means of hydro-electric works, to obtain over 
100,000 horse power for transmission to Paris. The 
company farther offer to construct, at their own 
expense, the necessary works to enable boats to pass 
through the dam. If this were done, the town of 
Geneva would only have to make its own barrage at 
Ch^vres (some four miles from Geneva) passable for 
boats, in order to open up navigation between the 
lake and Lyons. An alternative suggestion has been 
made—that the dam should be connected with the* 
lake by a canal, wholly in French territory—reaching 
its shores somewhere in the neighbourhood of Thonon. 
This would involve the construction of a costly canal, 
but it is urged that the additional expense would be 
more than outweighed by the advant'^ges, as by this 
means it would be no longer in the power of the 
Swiss to do what they please with the river before it 
enters French territory. If the present rate of progress 
be maintained, in a few years the whoVpof France will 
be supplied with hydro-electric power from a few 
distributing centres. The industrial importance of' 
such a development would necessarily be very great. 
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ARTS AND CRAFTS. 

Furniture and Wall-papers at the P'ranco^British 
Exhibition.^li is only natural in a big undertaking 
like the Franco-British Exhibition to expect the 
decorating and furnishing trades to be well repre¬ 
sented. There certainly is a good deal of furniture of 
one kind and another to be seen. The French and 
English exhibits are somewhat strikingly different, 
even in the Decorative Art Palace—and, if we include 
the Pavilion Andre Dclieux, the contrast is still more 
strongly marked. It is a pity that the furniture ex¬ 
hibited does not more adequately represent the work 
being done on both sides of the Channel, as it is, they 
cannot profitably be compared. For, whilst present 
day French furniture of a very modem type is shown 
in the Pavilion Ddlieux, almost the only English fur¬ 
niture which is not made on strictly traditional lines 
is that shown by Messrs. Morris and Co.—which, by 
the way, coming as it does in the Loan Collection 
amongst the old styles, makes one wonder for the 
first moment or-two what has happened, and whether 
Morris’s productions must alieady be included in a 
retrospective collection. It was perhaps inevitable 
that at the present moment when English work of 
the seventeenth and eighteenth centuries is so much 
the fashion, the bulk of the British furniture should 
consist of reproductions more or less exact of the 
older styles—but it is to be regretted, for all that, 
that the more modern English work is not more fully 
represented. There is plenty of good workmanship 
in the English section, from Messrs. Hampton’s fine 
reproduction in massive oak of a part of the ball 
at Hatfield, to the light, almost too light, satinwood 
furniture in the style of the eighteenth century. The 
trouble is not that the quality of the work shown is 
below the mark; in its way, it certainly is not, but 
that it represents, on the whole, only one side, and 
that the least progressive one, of present day British 
manufacture. So much has been done in recent years 
on distinctly new lines that it is disappointing not to 
see more of it at the Exhibition. The little exhibit of 
Messrs. Morris and Co., which includes furniture 
from the designs of Mr. George Jack (whose inlaid 
cabinet, though it may be Sheraton finish,” yet 
distinctly his own), of Mr. Mervyn Macartney, and 
of Mr. W. A. S. Benson, is a very good example of 
what is being done by a group of men who know how 
to be themselves and of their own period without 
being aggressively modern, and who, while not 
tightly bound by what has been done before, do not 
by any means disdain to look at old work. 

The French work in the Palace of Decorative Arts 
is almost entirely on old lines—the Empire style is 
very much in evidence—and the furniture is, more¬ 
over, so badly shown, almost every inch of space 
having been filled up, that the general effect is not, 
the whole, very pleasing. It is somewhat of a 
Tditf to turn to the welbatranfed little rooms in the 
'Pavil!^ Andi6 Dclieux. It would be difficult here 
for one to complain of too strict adherence to 
.The French architects and decorators who 


exhibit their furniture are certainly not hampered by 
any too great respect for what has been done in the 
past. It is not that the furniture is generally ex¬ 
travagant in design—though the library table of 
MM. Sauvage and Sarazin, practical as it no doubt 
is, is a trifle extravagant—but that it is, in the main, 
on the side of simplicity and severity. The chairs do 
not all look particularly reposeful, and the simplicity 
is at times rather mannered, perhaps, l)ut for all that 
one cannot but feel that something is being done in 
the way of producing modem work which is of its 
own time without being too aggressively so. It is, 
therefore, all the more to be regretted that there is so 
little English work shown which can be fairly com¬ 
pared with it. 

The few French designs for wallpapers exhibited 
show unmistakeable signs of the influence of M. 
Grassett. The French wallpaper manufacturers do 
not, apparently, exhibit at all. Four or five of the 
leading British paper stainers have stands in the 
Decorative Art Section, but they appear to have 
contented themsehes, for the mo'st part, with show¬ 
ing patterns which aie distinctly Fiench in character. 
There are, of course, exceptions to this rule, notably 
in the case of Messrs. Jeffrey and Co., who have a paper 
designed by Mr. Walter Crane in the centre of their 
exhibit, and who show also damask patterns and 
various distinctly English designs. For some time, 
now, it has been possible to get really excellent 
designs in English wallpapers. It is, therefore, 
matter for regret that on an occasion which offered 
such a good opportunity for showing what can be 
done over here, so many of the exhibits are mainly 
taken up by httle stripe, spot, and other rather trivial 
patterns of a kind which the French can do to per¬ 
fection—but which, when attempted by Englishmen, 
lack the little touch of distinction which makes them 
really worth taking into account. We should surely 
have impressed our rivals across the Channel much 
more favourably by showing them good work on our 
own lines than by offering them second-rate versions 
of the kind of thing they can do so well themselves. 
Imitation may be the sincerest form of flattery—but 
do we on an occasion like this, particularly wish to 
flatter ? 

Colonial Arts and Crafts, —It was impossible 
not to wonder whether, either of set purpose or inci¬ 
dentally, the British Colonial Sections of the Exhibi¬ 
tion would have much to tell us of what was being 
done overseas in the way of Arts and Crafts. The 
Indian section includes a good many objects of art 
which go to prove that the arts in India are not 
allowed to languish, and that European influence is 
not unduly apparent in them. But there is nothing 
amongst the objects shown which calls for special 
notice. The native work from some of the Crown 
Colonies is interesting in its barbaric kind of way, 
notably the printed cottons from Ashanti and 
Southern Nigeria and the hand^^oven cloths from the 
Gold Coast Colony and Gambia—which am very 
good in colour. These last, by the way, are quite as 
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attractive as a good deal of the modern English 
hand-loom weavings and presumably could be pro¬ 
duced at a much lower price. Australia and New 
Zealand exhibit a good deal of timber, some of it 
really beautiful in its markings—but their furniture is 
on the whole heavy and ornate ; in fact, it is hardly 
worthy of the wood, which would be more effective 
if it were more simply treated. Some of the furni¬ 
ture from Queensland, however, seems to show a 
leaning towards simplicity, which is all on the right 
side. The jewellery from New South Wales includes, 
in addition to the well-known type of work, a certain 
proj)ortion of exhibits which have clearly been 
influenced by the “ new art ” movement. The 
Australian stones and minerals are so beautiful and 
offer such scope to the jeweller with an eye for fine 
colour, that it is to be hoped the colonial goldsmiths, 
having once begun to move off the beaten track, will 
in time develop a style of jewellery which will be 
their own, because specially suited to their material. 
Such a wealth of mineral products of such truly 
glorious colour should afford a fine field for a jeweller 
of taste. 

The only colony which has devoted a special section 
to “ Handicrafts” is Canada, whose exhibit is under 
the management of the Canadian Handicrafts Guild, 
a society which seems to be run somewhat on the 
lines of our Home Arts and Industries Association. 
In a country which includes so many nationalities the 
exhibits are naturally varied in type, though they 
consist for the most part of needlework, weaving, and 
basketmaking, this last practiced, of course, by the 
Canadian Indians. The portiOres'^ &c., made in the 
** tufted ” weaving of the French Canadians are 
characteristic and effective, but the most striking 
exhibits are a series of mats, &c., partly in drawn 
thread work, ornamented in simple patterns with 
bright coloured silk embroidery, mostly in blue and 
red. It is rather difficult at first to place peasant 
work of this type in Canada, and it is not until we 
learn that this is the work of the Doukhobor women 
that we realise that its character is really Russian. 

Russian Handicrafts ,—It is a far cry from the 
Doukhobor work to the Russian peasant work from 
Smolensk exhibited under the auspices of Princess 
Marie Tenicheff at the Albert Hall. The purely arts 
and crafts exhibits there consist also largely ot 
embroidery—and very characteristic embroidery too. 
This is mainly drawn thread work of a rather coarse 
kind. The ground threads are often bf a dull drab or 
some other rather neutral colour, but the subsidiary 
threads introduced to help make the pattern, instead 
of being like the ground are often of different colours, 
with the result that the work looks extraordinarily 
unlike the ordinary drawn thread work which is all in 
one tint. The tints are, perhaps, a trifle dingy 
(they are presumably from home-made vegetable 
dyes) but the colour effects as a rule are far from 
unattractive. The wood-work shown is very lude in¬ 
deed in execution-^but it is interestin in design, and 


at times so Eastern in appearance that one would have 
expected it to come from Asiatic Russia rather than 
from Smolensk. 


CORRESPONDENCE* 

MAHOGANY. 

Sir George Birdwood has kindly supplemented my 
article on this wood, and I am glad to find that, in 
spite of the many pitfalls, my statements are not 
controverted. 

As a practical man, there is always before me the 
painful confusion which exists as to the nomenclature 
of timber. % 

The student finds it difficult to obtain reliable data 
combining botanical with commercial names. I have 
before me a botanical work which has been accepted 
as a text-book, yet it abounds m a most palpable 
manner with the grossest errors as to commercial 
names and commercial economy. 

If I have not misread Sir George Birdwood’s re¬ 
marks, I feel that he does not sufficiently accentuate 
the actual differences betwixt cedar and mahogany— 
the former being botanically coniferous, and the 
latter deciduous, whilst in commerce no expert can 
fail to determine their inherent difference. Hence I 
regret to note that common names. Bastard Cedar, 
Red Cedar, and Mahogany are given interchangeably 
to each. 

Then Sir George classes the African mahogany as 
another Meliad or Cedrelad, I cannot profess to 
follow all the synonyms of botany, but it does appear 
to me that much of the wood is really a mahogany, 
and therefore it should not be classed with the cedars. 
Of course there is small quantity of cedar shipped 
from Africa, but there should be no difficulty in 
determining botanically the respecti\e classification. 

As to the remark under the heading “ Cedrela 
Toona”—“the timber in no way inferioi to maho¬ 
gany.” I may say that for many years I have never 
missed an opportunity of inspecting many sample 
shipments of Asiatic timber, but have invariably 
found that they lack the essential characteristics of 
the Swtetenia Mahogani, or e\en the best shipments 
of African mahogany. The Asiatic timbers which I 
have examined lack the warmth of colour, evenness of 
grain, and cleanness of texture common to the former. 

The commercial world may be somewhat prejudiced 
and slow to take up a new wood, but it is not stupid 
and will not fail to adopt a wood which in every way 
meets its requirements. This fact is exemplified by 
the way it has taken up within the last twenty years 
the African mahogany. 

If there are any East Indian timbers (outside of 
teak) which possess the ideal conditions, requisite in 
a furniture wood, there is in store a gold mine for those 
who exploit them, providing they can be put on the 
market at competitive prices. 


Frank Tiffany. 
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Sir Thomas Brooke, Bart.—Sir Thomas Brooke, 
a foremost citizen of Huddersfield, died on the i6th 
inst. He was the son of Thomas Brooke of North- 
gate-house, Honley, Huddersfield, and bom on 
May 31st, 1830. He was a director of the London 
and North-Western Railway Company, and for a 
time Chairman of Quarter Sessions for the West 
Riding of Yorkshire, and Lieut.-Colonel command¬ 
ing 5th Battalion West Riding Rifle Volunteers. 
Sir Thomas Brooke was in business as a woollen 
manufacturer from 1854 to 1879, and was created a 
Baronet in 1899. He was elected a member of the 
Society of Aats in 1861. He was a book collector, 
and possessed a fine library, and was a member of 
many antiquarian and literary societies. The funeral 
at Armytage Bridge took place on Monday, 20th 
inst., and was largely attended by representatives of 
the various religious, charitable, business and anti¬ 
quarian institutions with which Sir Thomas was 
connected. 

GENERAL NOTES. 


Rubber Exports from Brazil. — For some 
years, extensive demand and the absence of compe¬ 
tition raised the price and increased the output of 
Brazilian rubber. But last year the increased pro¬ 
duction of rubber in other parts of the world and the 
falling off in demand in proportion as prices rose 
caused a reaction in prices. The financial crisis in 
the United States at the close of 1907, and the 
consequent cancelling of orders, had such disastrous 
results on the industry, that, in view of the heavy 
expense of output and taxation to which Brazilian 
rubber is subject, present prices do not give sufficient 
margin, and shipments are consequently restricted. 
In his report on the trade and commerce of Brazil 
for last year (No. 4054 Annual Series) Mr. Consul- 
General Chapman shows a steady and continuous fall 
in price of fine Para mbber per lb. In May, 1905, it 
was quoted 5s. qjd., at the «id of that year it was 
5s. 5}d.; in December, 1906, it was 5s. 2|d., at the 
end of 1907 it had fallen to 35. 3}d., and at the date 
of Mr. Chapman’s report of this year it was 3s. In 
1906 the exports amounted to 34,960 tons, of a value 
ofjCi3pSggf8og. Last year the exports had risen to 
36,490 tons, but the value had fallen to ;£'i2,644,387. 
Of the total exports, the United States took r6,8ii 
tons, and the United Kingdom 14,354 tons. 

British Trade in Crete.— Reporting upon 
the trade of Crete, Mr, Vice-Consul Wyldbore Smith 
says (No. 4056, Annual SetiesJ that if British trade 
with Crete is to be maintained and extended, British 
^m^erdal houses must understand that it is not 
for them to obtain the names of local firms 
; in their particular line of business, and them 


flood them with their catalogues, in which the 
measurements are in yards and inches, or the weights 
in cwts. and lbs., while the prices are quoted 
in pounds, shillings, and pence, all of which 
are probably incomprehensible to the small dealer. 
The result is that the would-be client of British firms 
turns to a catalogue from, say, a German firm, where 
he will probably find exactly what he wants, quoted in 
his own language or under such commercial synonyms 
as he is acquainted with, and where, moreover, 
the weights and measurements are given in accordance 
with the metric system, and the prices in decimal 
coinage, all of which he can understand. It is not 
surprising that such a dealer places his custom with 
the house which is so plainly desirous of adapting 
itself to his wishes. British trade will continue to be 
severely handicapped so long as British firms refuse 
to send competent travellers, able to make themselves 
understood, and provided with a plentiful stock of 
patterns such as might be likely to find a sale, and 
so follow the example of their German, Italian and 
Austro-Hungarian rivals. 

Optical Convention, 1909.— The Permanent 
Committee, appointed by the First Optical Conven¬ 
tion in 1805, is now making arrangements for holding 
the Second Optical Convention in London, in May, 
1909. The main objects of the Convention of 1909 
will be similar to those of the first Convention, but 
it is hoped—with the vigorous .support of the trades 
and industries concerned—to carry them into effect 
over a wider field. The Convention is intended to 
bring into close touch, and to foster the mutual 
understanding of,*^ those interested in optics and in 
optical and other scientific instruments, from the 
various points of view of manufacturer, retailer, de¬ 
signer, and user. The subjects and instruments to 
be included in the exhibition and catalogue, and in 
the papers and discussions of the Convention, will 
cover all optical appliances and applications of optical 
methods and principles, as well as scientific instru 
ments and apparatus of an allied character. This 
latter class will include, for example, such instru¬ 
ments as are used for meteorological purposes or for 
accurate measurement in labdratories and workshops. 
The interests of the various sciences and branches of 
technology concerned in these subjects will be met 
by a series of meetings, at which papers will be read 
and discussions held, which will be subsequently 
published In a Volume of Proceedings of the Con¬ 
vention. The greA value of the Volume of Pro¬ 
ceedings of the Convention of 1905 is generally 
acknowledged, and would aloue justify the Com¬ 
mittee in appealing for wide support. An exhibition 
of instruments will be arranged, which will be 
scientific in character, and will consist principally of 
instruments manufactured in this country; it will be 
designed to display recent progress, and to stimulate 
future effort. A Guarantee Fund has been started to 
enable the programme to be carried out adequatAy. 
The Prerident is Dr. Glazebrook, F.R.S., Director Of 
the National Physical Laboratot3% 
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NOTICES. 


EXAMINATIONS, 1909. 

Next yearns Examinations will commence on 
Monday, March 29. The last day for receiving 
entries will be February 23. 

The examinations are now arranged under 
the following stages :—Stage I.—Elementary; 
Stage II. — Intermediate; Stage III.—^Ad¬ 
vanced. 

The subjects include : — Book - keeping, 
Accounting and Banking, Shorthand, Type¬ 
writing, Economics, Precis - writing, Com¬ 
mercial Law, Commercial History and Geo¬ 
graphy, Arithmetic, Handwriting, and Modem 
Languages. 

In the Advanced and Intermediate Stages 
First and Second-class Certificates are granted 
in each subject. 

In the Elementary Stage Certificates are 
given in each of the subjects enumerated. 
These are of one class only. 

In Rudiments of Music Higher and Elemen¬ 
tary Certificates are given; in Harmony Higher, 
Intermediate, and Elementary Certificates. 

A fee of 2s. 6d. is required by the Society 
from each Candidate in each subject in 
the Advanced and Intermediate Stages, and 
in the Elementary Stage a fee of 2s. for one 
subject, and is. for each additional subject 
taken up by the same candidate. The fees fo^ 
Harmony and Rudiments of Music are the 
same as for Stages 11 . and III. 

The special subject for Commercial His¬ 
tory and Geography for 1909 will be “ South 
and Central America.^' 

Examinations are also held in the Practice of 
Music, and VivA Voce Examinations in French, 
German, Spanish, Portuguese, and Italian. 

The programme for 1909 will be issued 
about the beginning of September. 

It is not proposed to make any alterations 
of importance. 


PROCEEDINGS OF THE SOCIETY. 

CANTOR LECTURES. 

FUEL AND ITS FUTURE. 

By Professor Vivian B. Lewes. 

Lecture IV,—Delivered March 1908. 

We have seen that when gasifying bitu¬ 
minous coal we can obtain as much as 80 per 
cent, of the heat present in the solid fuel in 
the producer-gas made from it, and that in 
practical working 40 to 50 per cent, of this 
can be utilised for heating purposes, whilst 
when we come to consider the generation of 
power we find that the internal combustion 
engine offers such further economies that it is 
small wonder that on the Continent the use of 
steam is being rapidly superseded. 

At the time when Siemens did his historical 
work on regeneration, the gasification of coal 
was utilised merely as an end to facilitate its 
adaptation for heating purposes in metallurgy 
and various manufacturing purposes, whilst 
the last ten years have seen poor producer gas 
achieve far greater conquests in the pro¬ 
duction of power. 

The history of the gas and oil engine is one 
which is rich in the triumphs of perseverance 
and engineering skill, and those who knew the 
early forms of the Otto and Langen gas-engine 
find it difficult to realise that it can have been 
the progenitor of those magnificent examples 
of engineering skill that are capable of de¬ 
veloping powers up to 2,000 horse-power. 

In the early forms of gas-engine, which 
rarely exceeded 3 horse-power, coal-gas was 
the only fuel used, and, although Siemens had 
jexperimented with it, it had never crossed the 
mind of any other experimentalist that it would 
be possible to replace the product of the dis¬ 
tillation of coal having upwards of boo British 
thermal units per cubic foot heating value, 
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with gas so low in thermal value as the pro¬ 
ducer-gas or semi - water - gas which had 
worked such a revolution in heating. When, 
however, in 1879 Mr. Dowson showed that the 
semi-water-gas now generally known by his 
name could be satisfactorily employed, at once 
modifications began to be introduced that 
eventually led to the present type of engine 
with high compression of the charge, and 
improvements which have resulted in 
efficiencies of from 26 to 32 per cent. 

As we have seen, semi-water-gas, made by 
the passage of a mixture of air and steam 
over incandescent fuel, has a calorific value 
approaching to 150 British thermal units per 
cubic foot, and of this practically only one- 
third is combustible gas; whilst the presence 
of the diluting nitrogen, which at first was 
looked upon as rendering the gas unBtted for 
such purposes as power production, proved not 
to be the insuperable objection that was 
supposed, but in reality allowed the high 
degree of compression to be employed, which 
has been one of the great factors of success in 
the modern gas-engine. 

At the present time the fuel developments of 
the last decade have settled down into the 
production of power-gas for large works by 
plants of the Mond type, whilst when the 
power needed amounts to only a few hundred 
horse-power, a suction gas plant is employed. 

It will be remembered that in the early 
experiments of Bischof and Siemens it was the 
suction of chimney shaft which drew the air 
through the incandescent fuel to form pro¬ 
ducer-gas, and in the suction plant the same 
idea is utilised, but the drawing of the air 
through the firebars by a flue was replaced by 
the idea of causing the suction of the piston in 
the gas-engine not only to draw gas from the 
generator to the combustion chamber, but also 
to aspirate air and steam into the fuel in the 
generator, so th^t in its working the engine 
would bring about the making of the gas needed 
to continue its action. 

The success for small powers of this method 
of working has made almost as great a revo¬ 
lution in gas-engine work as did Dowson’s 
great discovery, and it has been the prime 
factor which has led to the dethronement of 
steam in most of the Continental factories. 

The inception of this form of plant dates 
back only to 1894, Benier fitted a suction 
pump to the side of his en^ne cylinder and 
•dpye U offi the flywheel, sucking tfxe gas from 
Ibe ; generator and compressing it into the 
en^^t^linder, leaving a lowering of pressure 


in the generator to suck air and water vapour 
into the fuel, and so keeping up the supply of 
gas. Very shortly after this those great engi¬ 
neers, the Messrs. Pintsch, brought out a 
complete plant, in which the steam for the 
generator w’as produced by the hot gas from 
the producer in a small tubular boiler, which 
was thus made to perform the dual function of 
cooling the gas and giving the necessary steam. 
The steam, as it was formed, was drawn with 
air into the grate of the generator and passed 
through the fuel. The gas after this partial 
cooling was passed through a scrubber and 
purifier, and then on to the combustion 
chamber of the engine. 

Since then many forms of suction plant have 
been introduced, of which the Dowson and 
Crossley plants may be taken as types, and 
although much yet remains to be done, it is 
quite clear that the suction plant will very 
shortly become as universal here as it is on the 
Continent. 

The drawbacks to the suction plant are that 
in starting the generator has to be got up to 
the right temperature by means of a hand 
blower or steam injector, that the engine has 
to be started either by hand or compressed 
air, and that where space is at all limited, the 
fuel used is practically restricted to anthracite 
or coke, as any bituminous coal gives rise to 
tar vapour, the difficulty of eliminating which 
from a gently flowing stream of gas necessi¬ 
tates the use of somewhat bulky washers and 
condensers. The cleanliness of the gas is an 
absolute essential, as the smallest trace of 
tar causes sticking of the valves, and brings 
the engine to a stand. 

• The advantages on the other hand are so 
great as to make up for these troubles, and 
amongst them the wonderful elasticity which 
in a few minutes enables the generator to be 
working satisfactorily from a low to a high 
yield or vtce-versd, and the smallness of the 
stand-by loss when not doing work, are those 
which appeal most to manufacturers, whilst 
the economy of fuel is very great, the average 
consumption being i lb. of anthracite per 
British horse-power hour. 

What is now needed to complete the success 
of the suction plant is a generator for a sm ali¬ 
bied plant which will be available for use with 
bituminous slack, so as to rid the manufac¬ 
turer of dependence on the costly anthracite, 
and it is in this direction that a large amount 
of work is being done at the present time. 

The factors which make this a problem of 
the greatest difficulty, are two in number— 
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first, the elimination of the tar produced, and, 
second, the fact that although a non-caking 
coal can be used, directly a caking variety is 
employed, the fuel swells and forms an arch in 
the top of the generator, below which are pro¬ 
duced cavities, clinker, and other causes of 
trouble. These at once interfere with that 
uniformity in the composition of the gas which 
is essential to the smooth working of the 
engine. 

The latter trouble can be surmounted for a 
certain time by the selection of the * coal, 
although this eventually would narrow down 
the market and increase the price, but the 
tar offers a problem which will be found ex¬ 
tremely di^cult to solve. Most of the attempts 
at present have been made in the direction of 
either returning the hot tar-laden gas to the 
bottom of the generator, and making it again 
traverse the mass of incandescent fuel in order 
to break up as far as possible the tarry hydro¬ 
carbons into hydrogen with deposition of 
carbon on the coke surfaces, this being done 
in such plants as the Duff-Whitfield, or to 
feed the slack by a spiral stoker or other 
device to the bottom of the generator, so that 
as the gas and tar distil out they have to pass 
through the incandescent fuel, the Boutillier 
suction plant being a good illustration of this 
type of generator. 

Those who have had experience w'ith the 
trouble of ridding coal-gas of tar mist will 
sympathise with the difficulties that have to 
be met, and, as I pointed out when describing 
the composition of smoke, it is the fact that 
this tar mist consists of excessively minute 
vesicles that give it its wonderful floating power, 
and this makes it very difficult to remove 
from the gas. In the various forms of washer 
employed in the suction plant to get rid of this 
trouble, the centrifugal wringer combined with 
water spray is found to be one of the most 
effective means. 

My own opinion is that in the long run the 
same solution ^nll be found to this trouble as 
will solve the smoke problem, and that is, that 
the fuel for the small suction generator will be 
prepared in the gas works by low temperature 
carbonisation. It will then be found that 
the low temperature coke is specially fitted for 
the work, giving a bright combustion under 
the lowest possible load, and so small a trace 
of tar that it can easily be dealt with. 
For works capable of utilising the heat and 
power from the gasifying of anything near 
loa tons of slack per diem, improved Mond 
generators and plant fitted for ammonia re¬ 


covery give such enormous economies that, 
even with only i per cent, of nitrogen in the 
slack used, the ammonium sulphate recovered 
practically pays for the fuel. 

The early engines of the explosion type were 
all gas-engines, and it was generally assumed 
that it mattered but little whether they were 
used with true gases or vaporised hydro¬ 
carbons ; but as the principles began to be 
more thoroughly understood it was realised 
that considerable modifications in design had 
to be made to construct engines suitable for 
the various grades of fuel to be used. 

In considering internal combustion engines 
using liquid fuel they naturally fall in the first 
place into two main divisions :— 

I. Those using hydrocarbons volatile at 
nearly air temperature. 

II. Those using hydrocarbons having a 
flash point above 73° F. 

To the former belong all those of the motor¬ 
car type using “ petrol ” in which the motive 
power is produced by the explosion of a mixture 
of air and hydrocarbon vapour. In this clasb 
the production of the explosive mixture presents 
little or no difficulty, as it is sufficient to pass 
air over or through the hydrocarbons of low 
boiling point known as “ petroU ^ for enough 
of the vapour to be taken up to yield “ air-gas,’* 
which alone will burn like ordinary gas, and 
when further diluted with air, will give 
an explosive mixture. The efficiency of the 
petrol motor however rarely exceeds 22 per 
cent., and as it takes about 0*55 lbs. of petrol 
per British horse-power hour and the price of 
petrol approximates to is. a gallon, it cannot 
colnpare with other sources of power in price. 

Up to 1872 all internal combustion motors 
used highly volatile petrol, benzine, or gas, 
but in that year Brayton made an engine in 
America using lamp oil, and that was intro¬ 
duced into England about 1876. In order to 
use these heavier oils they have to be converted 
into a fine spray or mist, and this, mixed with 
the air in the cylinder and compressed, is con¬ 
verted by heat into a gaseous mixture which is 
then exploded ; or else the oil must be gasified 
in an external vaporiser by heat, and the oil¬ 
gas mixed with the air in the cylinder. There 
are three ways in which the desired result 
may be obtained :— 

I. Oil mist sprayed and mixed with air before 
reaching cylinder—as in the Priestman and 
Crossley engines. 

II. Oil sprayed into compressed ana heated 
air in cylinder—as in the Diesel. 

III. Oil gasified by heat and mixed with air. 
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The grades of oil fitted for use in these 
engines widely vary, some requiring pure lamp 
oil, whilst other engines can be run on crude 
oils, and even on the high flash point oils used 
as liquid fuel. 

In the Service, engines using heavy oil are 
being largely introduced for auxiliary work 
afloat, and some of the newer ships have 
several i6o h.p. engines of the Diesel type, in 
which compression is very high, and tends to 
economy in working, the efficiency being as 
high as 32 per cent, ; but where trained engi¬ 
neers are not available to look after the en¬ 
gines, such high compression has its draw¬ 
backs, and recent developments in engines 
using oils of the cheapest description are often 
preferred, although the efficiency is not so 
high. 

In these latter engines, many troubles due to 
the deposition of carbon on the walls of the 
vaporiser and other parts of the engine, are 
liable to arise, and in Crossley^s lampless oil 
engines troubles due to this source are over¬ 
come by spraying in water to the vaporiser. 
The quantity admitted is automatically re¬ 
gulated at the same time as the oil spray, 
according to the load at which the engine is 
running; this prevents overheating of the 
vaporiser, and the accumulation of carbon. 

In considering the economies given by the 
gas-engine, we must, in order to gain a com¬ 
parison, glance for a moment at the amount 
of fuel consumed in developing power by means 
of steram. 

In the best form of triple expansion engines, 
working with the most economical forms of 
boiler, it is possible to get the consumption of 
coal down to 2 lbs- per horse-power hour, but 
very few indeed such engines exist in com¬ 
parison with the far more wasteful types driven 
by boilers, the construction and consumption 
of which are so inimical to economy that it 
is possible to find cases in which the coal 
consumption per British horse - power hour 
would amount to very nearly 20 lbs. Such 
cases are of course rare, but they exist. If 
the average consumption per horse - power 
were taken throughout the country, it would 
be found that 5 lbs. per horse'^)ower was a low 
estimate to place upon the consumption of coal 
for power purposes. 

As has been pointed out before, it is not the 
absolute calorific value of tlie fuel that governs 
th^ heat or power that can be derived from 
bpt the efficiency of the heat engine that 
wb eijnj^loy; and when coal is used for raising 
steam and converting the pressure developed 


into mechanical work, we find that 8*6 is about 
the best efficiency that we can obtain. How¬ 
ever, byreplacing the steam-engine by the steam 
turbine, this figure can be raised to 12 ; so 
that, instead of utilising the 14,600 British 
thermal units present in a pound of coal, 
under the present conditions we are utilising 
only 1,776, even when employing the most 
modern developments of boiler and turbine. 

We may now collect the data as to cost for 
the generation of power by the different systems, 
and tabulate them as follows :— 


Cost of Fuel for the Production of i British 
Horse-power Hour. 



Efficiencj*. 

Fuel Con¬ 
sumption per 
H.H.P. 
hour. 

Cost in 
pence per 
H.H.P. 
hour. 

Coal (steam-engine) 

8-6 

2*0 lbs. 

0*2 

Coal (turbine) .... 

12*0 

17 

0*17 

Oil (Diesel) . 

32-0 

0*6 „ 

0*2 

Oil (Crossley) .... 

22*0 

0-6 „ 

0-3 

Petrol . 

22*0 

0 * 55 ,» 

0 *Q 4 

Power-gas . 

31*0 

80 c. ft.* 

0*1 

Coal-gas . 

1 

31*0 

16 c. ft.* 

0*3 


When we consider that the average con¬ 
sumption of coal at present is 5 lbs., we see 
from the above Table that under anything but 
ideal conditions it would be quite easy to 
reduce the consumption to one-fourth for the 
same output of power as is being used to-day, 
and as the consumption of coal for power 
purposes amounts to 52,000,000 tons per 
annum, this would mean a saving of 39,000,000 
tons a year, whilst the proper utilisation of 
blast furnace and coke oven gases would effect 
enormous savings if they were converted into 
electricity, which would be more economically 
distributed than the bulky power-gas. 

We have seen that the production of coal- 
gas and the coal used for domestic fuel 
amounts to another 50,000,000 tons, of which 
certainly 10,000,000 could be saved by the 
treatment of the bituminous coal at the gas 
works and the utilisation of the gas and low 
temperature coke for domestic use in the place 
of coal, whilst the products from the tar would 
effect other economies by providing large 
aupplies of motor spirit and fuel oil. It 
certainly is no exaggeration to say that at 
least one-fourth of the present amount of coal 
raised could be saved, and at the same time 
pur atmosphere freed from the intolerable cur$e 
of smoke. 

* Better'e&presied as S,eoo tberawd tt&iii. 
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In considering the methods which can be 
employed to prolong our coal supplies, not 
only must the question of economy in use be 
borne in mind, but also how far it is possible 
to replace coal for the generation of heat and 
power by 6ther materials ; and I have already 
pointed out that peat, the intermediate product 
of the decomposition of vegetable fibre under¬ 
going conversion into coal, is a fuel of con¬ 
siderable value. It is almost as widely dis¬ 
tributed as coal itself, but the same careful 
determinations of the extent of the peat bogs 
have, of course, never been made, although a 
fair idea may be gained from the following 
approximation of the amount likely to be avail¬ 


able : — 

Acrfts. 

Sweden... .. 12,840,000 

Norway. 3,952,000 

Denmark . 200^000 

Finland . 18,278,000 

Russia (in Europe) . 93,860,000 

Great Britain . 6,000,000 

Germany . 7,007,400 


In these bogs the deposit of peat vanes very 
much in thickness, but it is no uncommon 
thing to find it 14 to 16 feet deep. 

This peat, which has been produced by the 
growth of different forms of marsh plants, 
varies considerably in its composition and 
qualities, the most valuable bogs being almost 
entirely produced by mossy growths of the genus 
sphagnum, which starts its growth in shallow 
pools, and continues growing at the lop, whilst 
it dies off below, so that it gradually fills 
up the pool with a mass of vegetable matter 
undergoing checked decay, which in time 
assumes a peaty consistency, and produces 
the peat bog or deposit. In the lower portions 
of this, resting on the surface of the soil in 
which they grew, are found the fossilised 
remains of many forms of trees. 

The use of peat as a fuel has been restricted 
to countries in which there has been little or 
no coal, and in Ireland, Scotland, and many 
Continental districts, the air-dried sods of 
peat, piled at the back of the villagers’ cot¬ 
tages, have for centuries been the chief fuel 
supply. 

The trouble which has always militated 
against the use of peat as a fuel is that, being 
of an excessively spongy nature, it contains 
an enormous amount of water. It is not at 
all unusual to find at the bottom of the bog 
80 to 90 per cent, of moisture, whilst even 
the top layers will contain from 79 to over 80. 
The troublei has always been to find a method 


by which this large quantity of water could be 
eliminated in a sufficiently economical way to 
make the peat a fuel of sufficient value to 
compete with other solid fuels. 

The water is so firmly held by the cell walls 
remaining from the vegetable growth, and also 
by its being in a condition of semi-combina¬ 
tion wdth some of the organic compounds pre¬ 
sent, that it is impossible to remove it by such 
means as pressing or wringing, whilst, if it be 
dried by artificial heat, the amount of fuel 
used to evaporate the 80 or 90 per cent, of 
water is greater than the fuel value of the dry 
peat produced, and air-drying has therefore 
been the only method that was available. 

Air-drying, however, necessitates a good 
deal of handling of material, space, and 
time, and as peat is highly hygroscopic, 
unless the atmospheric conditions are dry, it 
is impossible to reduce the amount of water by 
air-drying to much less than 50 per cent, under 
the humid conditions which exist in the districts 
where peat is found in this country. * 

On the Continent and in Canada it has been 
found economically possible, by air-drying 
down to the lowest attainable point and then 
briquetting the peat, to form a fuel which will 
hold its own well against the brown coal bri¬ 
quettes largely employed on the Continent. 
Many processes have been proposed for 
the briquetting, some of which show great 
promise. One of the best that I have per¬ 
sonally experimented with is that proposed by 
Dr. Ekenberg. In his process the peat, as 
taken from the bog, is reduced to a homo¬ 
geneous mass of pulp, which is treated under 
pressure at a temperature of from 150^ to 
i8o®C. In this way the walls of the cells in 
which the largest proportion of the water is 
contained, are caused to burst and liberate 
their contents, whilst the organic compounds 
holding water are coagulated, so that the bulk 
of the water can be mechanically wrung or 
pressed out. The dry pulp thus left is slightly 
warmed and moulded into briquettes, which 
have a superior calorific value to those made 
by other processes, whilst the small quantity 
of hydrocarbons of the nature of paraffins 
which the peat contaitft causes the fibres on 
hot compression to bind together into a hard 
mass having much the appearance of ebonite, 
and with a specific gravity of 1*28. 

Peat briquettes have been made for some 
time in both Sweden and Canada. The process 
generally adopted is to air-dry the peat till it 
contains only some 50 per cent, of moisture, 
and then to disintegrate and dry the residue 
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by artificial heat down to from 15 to 20 per 
cent., when it is pulverised and moulded by 
the aid of heat into briquettes. 

We have seen that in Great Britain there 
exist more than 6,000,000 acres of peat bog, 
2»373>3oo of which ate in Ireland, whilst even 
in England a vety large acreage exists in some 
cases in counties where the climatic con¬ 
ditions would be as valuable for air-drying to 
a workable degree as those found on the 
Continent. 

At the present time there exists a question 
which is but little inferior to that of fuel in its 
importance and beating upon the future. In 
its solution I think some of the peat deposits of 
this country will play a leading part, while at 
the same time yielding a very Ikrge supply of 
power. 

One of the most important factors in all 
manurial treatment of ground for agriculture 
is nitrogen, which can only be fixed by the 
plant during its growth to a very limited 
extent, and upon which the growth of cereals 
in sufficient quantity to supply the demands of 
an increasing population is very largely depen¬ 
dent. It is only in certain forms that the 
nitrogen can be presented to the plant in such 
a way that it can be assimilated, and the salts 
of ammonium and nitrates have been the com¬ 
pounds universally used. The sources of these 
supplies are limited, and their consumption 
has grown with even greater rapidity than that 
of coal, so that whereas in 1880 only a quarter 
of a million tons were employed, during the 
last year a million and a-half tons were used. 

The chief sources of this vast supply of* 
nitrogenous material are the great nitrate 
beds in Chili at Tarapaca, and the more 
recently-discovered deposits of Antofagasta 
and Tocopilla, which supply nine-tenths of the 
nitrate used for top-dressing where backward 
growths have to be stimulated as rapidly as 
possible. The great drain upon these deposits, 
however, threatens their exhaustion, probably 
within the present century, and as no further 


deposits of sufficient size to prove profitable 
have been found elsewhere, the necessity for 
6uch nitrogenous stinyilants to plant life has 
led to innumerable attempts iso produce am¬ 
monium salts, such as ammonium sulphate. 
These, as we have seen, can be made from the 
ammonia recoverable from slack in processes 
df the Mond type. It is al^ one of the most 
paying residuals of the gii,s works. 

In common slack' nearly i per cent.'of 
present, and by gasifymg slack 
teiiperatnres fitted to liberate the nitrogen" 


as ammonia, from 65 to 90 lbs. of ammonium 
sulphate can be mkde per ton of slack gasified.' 
This has been a great factor in cheapening 
the power-gas and also helping to supply the 
demand for sulphate, which is almost un¬ 
limited, and must increase as the sodium 
nitrate deposits get more and more depleted. 

Peat, like slack, practically always contains* 
a certain amount of nitrogen, which can be 
extracted from it as ammonia under the same’ 
conditions. In some cases the nitrogen in the 
peat exists in much greater quantities, some' 
samples containing as much as 3 per cent., 
whilst in other bogs it tnay be less than i. 

' It has been shown by Rigby, Frank, Caro, 
and others that directly the nitrogen of the 
peat gets above i per cent, a profitable busi¬ 
ness is to be made by gasifying the peat in a 
Mond producer of modified construction. 
Those made by Crossley Brothers answer ex¬ 
cellently for the purpose, and differ from the 
complicated briginal Mond plant by contain¬ 
ing only one tower and one set of pumps in 
place of the three towers in the old form of 
Mond plant. By this process they are able 
to use'a liquor with only half a per cent, of 
free sulphuric acid for the absorption of the 
ammonia in place of the 3 to 4 per cent, of 
free sulphuric acid that was used with the old 
chequer-work tower. 

In such a plant the peat burns perfectly well 
whilst still containing 50 to 60 per cent, of 
moisture, a degree of dryness which can be 
arrived at in most places by a short period of 
air-drying. With some samples of peat which 
I have analysed, containing a little over 2 per 
cent, of nitrogen, it is possible to obtain as 
much as 134 lbs. of ammonium sulphate per* 
ton of dry peat gasified. As being able to 
use it with 50 per cent, of moisture still in it, 
reduces the cost to a minimum, a ton of 
ammonium sulphate can be made at an ex¬ 
penditure of about I os., so that as the 
selling price is £11 los., there is a large 
margin for profit. The demand being un¬ 
limited, the price is not likely to fall below 
this point. One ton of ammonium sulphate 
could be obtained from betVreen 16 and 17 
tons of dry peat. 

The power-gas produced during this opera¬ 
tion is'quite as valuable as that made from' 
klack in the nitrogen recovery plant, and the' 
dry peat would yield about 80,000 cubic feet 
per ton, although with a peat containing 50 
per dent, of moisture the yield of course would' 
he j^roportionately less* 

Where nitrogenous peat of this character 
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exists near to railway accommodation, it 
would make a valuable centre of industry, as 
the power produced from the gas could be 
made and sold for far less than water-power 
at Niagara. 

It must be borne in mind that the municipal 
trading of our local authorities has resulted in 
most of the big towns in the country being 
burdened with such enormous loans for tram¬ 
ways and other local improvements that to 
realise the money necessary to pay the interest 
on them the rates and taxes have been raised 
to such a point that all manufacturers who can 
do so are searching for sites for new works in 
lower-rated agricultural districts. There not 
only do they escape from the enormous taxa¬ 
tion, but also in many cases they get away from 
vexatious regulations as to building plans, 
size of shops, &c., which generally accompany 
the heavy taxation. For purposes where electric 
power is needed the utilisation of the peat bogs 
would yield a power infinitely cheaper than 
could be obtained by the old processes. 

Beyond the possible economies which I have 
enumerated it is difficult to go without ham¬ 
pering the commerce of the country, and 
even though we could succeed in reducing our 
coal consumption by one-third, we are merely 
putting off the fatal day when, bankrupt in fuel, 
we shall have to devise some new method for the 
commercial generation of power and warmth. 

It is useless to rely on oil as a fuel to replace 
coal, as not only are the supplies at the pre¬ 
sent time totally insufficient to do more than 
enable us to use oil for purposes for which its 
ease of application specialty fits it, but we 
are further confronted by the fact that oil will 
probably have ceased to be available some 
time before our coal supplies are exhausted. 
It is already becoming manifest that the 
drain upon the oil-bearing districts of the 
world is rapidly depleting the supply, and, 
although statistics show an increased annual 
output of oil, yet this is obtained from an 
increase in the number of wells, and the 
old wells are rapidly drying up. Although 
new fields are from time to time being dis¬ 
covered, it is no use looking forward to oil 
for taking the place of coal. 

In this country the amount of water-power 
which could be utilised is extremely small, and 
although Scotland and Ireland are not so 
badly off in this respect as England, yet the 
amount that could be safely reckoned on 
would, according to estimate, be only equal to 
1,200,000 tons of coal per annum, whilst such 
sources of power as the tides and winds are so 


costly to harness as to make their use almost 
prohibitive, and in the fuelless future the world 
will probably have again to return to vegeta¬ 
tion for a solution of the trouble. 

In commencing this course of lectures I 
drew your attention to the wonderful natural 
cycle by which all living matter in the world 
was built up from the waste products of past 
generations, and showed you that it was 
during the growth of vegetation that the fixa¬ 
tion of the energy from the sun, which we are 
now utilising in the form of fuel, took place, 
and made for us those enormous stores w hich 
during the past hundred years we have so 
ruthlessly squandered. 

As far as our knowledge goes it is vegeta¬ 
tion, and vegetation only, that has the power 
of storing sun energy in such a form that it 
can be reproduced and converted into power 
when we require it. The extent to which this 
action can take place is but limited. Helm¬ 
holtz calculated that, of the energy exerted 
by the sun’s rays on any area of growing 
vegetation, about one fifteen-hundiedth is 
fixed in doing chemical work, but, small as 
this fraction is, it is an important asset in the 
future of the world. 

It is quite clear that existing conditions 
would render impossible the conversion of 
vegetation into any of the forms of fuel to 
which we are accustomed, as apart from the 
fact that the vegetation which formed our coal 
measures grew under entirely abnormal con¬ 
ditions, the conversion of the cellulose into 
peat, lignite, and coal, is an operation that 
requires a combination of time, temperature, 
and pressure impossible now to attain, whilst, 
save to a very limited extent, timber even takes 
too long in its growth to be more than an in¬ 
significant adjunct. 

After careful consideration of every possible 
method by which growing vegetation could be 
rapidly converted into available fuel for the 
generation of heat, we are forced to the con¬ 
clusion that fermentation will be the only 
practical solution of the problem. 

Although grain contains a larger proportion 
of starch than potatoes, the latter will always 
be the more economical source of alcohol for 
fuel, as the crop given per acre is much larger. 
For instance, an acre of land will yield about 
I2i cwt. of grain, equal to 8^ cwt. of starch, 
but from the same ground you could get 
125 cwt. of potatoes, yielding 22 cwt. of starch. 
A ton of potatoes yields from 25 to 28 gallons 
of absolute alcohol, or up to 30 gallons of 
90 per cent, spirit. 
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The beetroot sug-ar industry has made great 
strides forward in France, and beetroot mo¬ 
lasses is a cheaper source of alcohol than even 
potatoes, whilst still later experiments show 
that even wood sawdust can be made a 
generous source of alcohol. When the great 
demand for alcohol as a fuel arises, it will 
be found that vegetation in all its forms will, 
by proper treatment, yield to fermentation, 
and give us the means of regenerating the 
solar energy that caused its growth. 

For years past, in both Germany and France, 
the importance of keeping labour on the land 
and preventing overcrowding in the cities, has 
led to the Governments of those countries doing 
all in their power to encourage the production 
of industrial alcohol. In Germany especially 
State aid has not been spared to develop 
agriculture in this particular direction ; and 
when we desire to find the value of alcohol as 
a fuel, we find that our own meagre experi¬ 
ments are entirely overshadowed by the work 
which Has been done on the Continent. 

If we are to judge a fuel entirely by its 
calorific value, alcohol would prove itself but 
a poor substitute for the hydrocarbons derived 
from shale or petroleum ; but, as we have seen, 
there is a factor more important than calorific 
value, and that is the ease with which calories 
can be converted into work, and the use of 
alcohol and petrol respectively in the internal 
combustion engine is as good an example of 
this as could be cited. 

In comparing the relative values of petro¬ 
leum spirit and alcohol, the first point that 
must be taken into consideration is their 
thermal value, and in doing this with alcohol 
it is only the methylated spirit which need be 
considered. 

Taking samples of Pratt’s motor spirit, 
having a specific gravity of 722, as represent¬ 
ing the petrol, determinations were made of its 
thermal value, with the following results 5— 

Calories. British Thermal Units. 



Gross. 

Net. 

Gross. 

Net. 

(») 

11,514*6 

io,8i8‘6 

20,726*3 

19.473-5 

(b) 

11,146*9 

10,624*9 

20,064*4 

19.1*4-8 

(c) 

11 , 174*4 

10,742*4 

20,113*9 

19.336-3 

Average 11,278*6 

10,726*6 

20,301*5 

I 9 i 3 n *5 

In the same 
spirit gave :— 

way samples of i 

methylated 


Calories. 

British Thermal Units. 


Gross. 

Net 

Gross. 

Net. 

. (a) 

6 , 491*5 

6,011 

ii;684*7 

10,820*7 

(b) 

6,089*0 

.5.489-0 

10,960*0 

9,880*2 

.(c) 

6,285*0 

5.805-0 


10,449*0 ' 

Arln, 

ge 6,a88-5 

5.768-5 

n,319*2 

*0,383-5 


It is evident, therefore, that, weight for 
weight, alcohol has not much more than half 
the calorific value of the petrol, whilst by 
volume the heat of combustion of the vapours 
would stand to each other as follows :— 

Petrol .. 50*8 calories per litre of vapour. 

Alcohol,, 12-9 „ „ „ 

So that if thermal value were the measure of 
the value of liquid and gaseous fuels in the 
internal combustion engine, alcohol would 
have a very poor chance of ever competing 
with petrol. There are many factors, however, 
which play an important part in determining 
the percentage of thermal value which can be 
converted into power, such as the degree of 
compression that can be employed without 
fear of premature ignition, the amount of air 
needed to complete combustion, the rate at 
which the vapour diffuses through the air 
creating a uniform mixture, the range over 
which the mixture is explosive, the possibility 
of keeping down the cylinder temperature, and 
other but little-studied points. 

It so happens that nearly all these are in 
favour of alcohol, the use of which enables a 
higher compression, a cool cycle in the engine, 
the use of a moderate volume of air, and a 
greatly increased range of explosibility of the 
mixture of alcohol vapour and air, this result¬ 
ing in making alcohol nearly as effective a fuel 
as petrol. 

Experiments were made in Vienna at the 
time of the last Exhibition there upon two 
8 horse - power engines, one designed for 
petrol and the other for alcohol, and the 
following results were obtained :—Petrol, 340 
grams per brake horse-power hour; Alcohol, 
373*5 grams per brake horse-power hour. The 
efficiency calculated for the petrol was 16*5 
per cent., and for the alcohol 28 per cent., 
whilst M. Cheveau, working with a 16 horse¬ 
power motor, running at 1,800 revolutions, 
obtained with alcohol an efficiency of 38 
per cent. 

When a mixture of petrol vapour and air 
is made at atmospheric pressure and a light 
applied to the mixture, it will just burn when 
there^is 1*25 per cent, of the vapour present, 
and the combustion increases in vigour until 
it reaches its maximum power with 2*5 per 
cent., and after that the explosion gets 
weaker with increase of vapour, until when 
there is 5 3 per cent, it is non-explosive. 

When, however, electrical ignition is used 
the range is a little shortened, and it may be 
stated that the limits of explosion are from 
2 per cent, to 5 per cent. With alcohol 



August 7. XQ08. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


869 


vapour mixed with air the range over which 
the mixtures are explosive is much wider, and 
any percentage from 4 to 13-6 of alcohol 
vapour in air will explode. The value of this 
extra range must be manifest when one con¬ 
siders the difficulty of getting an exact mix¬ 
ture in the cylinder: indeed it would be prac¬ 
tically impossible were it not for the fact that 
both compression and increase of temperature 
widen the range, and as in the cylinder before 
explosion compression gives a high tempera¬ 
ture, both factors are at work, but the ratio of 
range for equal compression will probably 
remain much the same as at atmospheric 
pressure. 

If a large alcohol industry were to become 
a necessity, as it undoubtedly will in the far 
future, large areas in England and Ireland, at 
present unremunerative, would be put under 
cultivation for potatoes, and whilst the pick of 
the crop w’as marketed, the remainder would 
be fermented. Under proper conditions the 
price of potatoes for this purpose would be 
reduced to 20s. a ton, whilst in Ireland now 
in a good season potatoes cost 35s. to 45s. per 
ton wholesale. 

The reduction in cost of the raw material, 
however, is only one possible economy, and 
although the methylated spirit is called duty¬ 
free, the Government charges for denaturation 
and supervision amount to 5d. a gallon, whilst 
the cost of fermentation and distillation could 
be considerably reduced if the manufacturers 
had not to comply with Government require¬ 
ments intended to facilitate supervision. It is 
a moderate computation to say that 90 per 
cent, methylated spirit of an undrinkable 
character could be easily made at well below 
IS. a gallon if it were in reality duty-free. 
That this is so is proved by the fact that in 
■Germany in 1903 the price of industrial alcohol 
was down to 9d. a gallon. It has risen since 
then as high as is. 3d. owing to a failure in 
the potato crop, but the good crops of the 
last two years again reduced the price. 

In these lectures I have attempted to show 
the pressing necessity for facing at once the 
fact that, as far as fuel is concerned, we are 
living on our capital and squandering it in 
-a way which not ohly ruins our atmosphere, 
but w'ill shortly render it impossible for us 
to hold our position in the world. I have 
also tried to make it clear that, although it 
would be madness to do anything that w'ould 
hamper our commerce, yet that is quite easy 
by adopting economies of the simplest kind to 
prolong the period during which it will be 


possible to obtain coal at a usable price. If 
these four lectures have helped in any way 
to attract attention to this all-important ques¬ 
tion, they will have justihed the attempt to 
crowd an infinite amount of matter into four 
short hours. 


IRRITANT WOODS. 

In the course of the past year inquiry was made by 
the Factories and Workshops Department into the 
effect of irritant woods and the extent to which they 
are used in this country. For example, in the case of 
satin-wood, there was inquiry into (i) the extent and 
class of work in which it is used, {2; the evidence 
there is as to its irritant action on the skin ; (3) the 
precautions taken in its use. Much contusion was 
found as to the kind of wood referred to as satin-wood 
—the two covering East and West Indian satin-wood 
and satin walnut. The first two are practically con¬ 
fined to high class furniture and furniture making, and 
to decoration of cabins and overmantel woik m ships. 
Occasionally thermometer stands, backs of toilet 
brushes, and similar articles are made of it. In these 
trades it is used as an inlay or veneer involving little 
exposure to irritant dust. East Indian satin-wood 
possesses much more irritant properties than the 
West Indian variety. Satin walnut appears to be 
no more harmful than deal. Tlie East Indian 
wood is only used in two shipyards. It causes an 
eruption on the skin of the workei exposed to 
the dust or shavings produced during manufacture, 
but some persons are much more susceptible to 
its effect than others. One man stated to the In¬ 
spector that if he only placed a shaving of the 
wood on the back of his hand it caused a sore on 
the skin at that point. The injurious effects, how¬ 
ever, appear to be only temporary. Exhaust venti¬ 
lation is in use for carrying off dust, A'c., from the 
machines in most of the w^oiks, including one of the 
shipyards in which the East India wood is used. 
Reference to occasional contact action on the skin 
is made as to teak by Mr. Inspector Wsight (North 
London), who refers to reports of “ swollen 
arms and eyes,” by Mr. Shannin (Liverpool), 
and by Mr. Grant (Preston) as to teak and olive 
wood. The Inspector in Sheffield states that: 

In the manufacture of knife scales and tool 
handles the following woods are considered to be 
irritant—some of the ebonies, magenta rosewoods. 
West Indian box-wood, cocos-wood, and partridge- 
wood. Irritation of the eyes and nose is caused also 
by woods of the mahogany type. East Indian wood 
had to be discarded in the shuttle trade owing to its 
irritating action on the eyes. Mr. Lewis (Man¬ 
chester) states that salica-wood from Cuba was stated 
to give off a fluffy dust under the maiphines and hand 
planes, the effect of which upon the workers is to 
cause a running of the eyes and nose, and a general 
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feeling of cold in the head. The symptoms pass off 
in an hour or so after discontinuance of work.” 
I^czematous eruptions are said to he produced by so- 
called Borneo rosewood, a wood used owing to its 
brilliant colour and exquisite grain in fret-saw work, 
but the Director of the Imperial Institute, Sir 
Wyndham Dunstan, who has interested himself in 
this wood, has failed to discover injurious properties 
in it. 


WILD SILKWORMS IN MANCHURIA. 

The wild silkworm of south-eastern Manchuria, 
commonly called by the Chinese, ‘‘ Shan-ts’an,” 
produces much of the silk used in the manufacture of 
pongees throughout China and Japan. According to 
the American Consul at Tsingtau, the industry has 
become a most profitable supplement to the agri¬ 
cultural work of the farmers, for practically all 
landowners whose boundaries include billy ground 
make sericulture a part of the regular routine of their 
household. Although in many places the hills have 
not the necessary scrub oaks, on the leaves of which 
the worms feed, it has been demonstrated that these 
can be easily grown, so that with nearly perfect 
climate conditions there seems every likelihood of the 
industry expanding indefinitely to meet the increasing 
demand in many countries for both the silk and the 
pongee. This probability is also increased by the 
announcement of two recent inventions in Tokio, 
which should bring Tussah upon the market as a 
competitor with the domestic raw silks of China and 
Japan. The first is a new process for bleaching the 
silk, which will render it amenable to dyeing, and the 
second is a spinning machine which makes a smoother 
and more uniform thread than is now procurable. 
Conservative estimates place the silk-producing 
qualities of these cocoons at from 5^ to 8 ounces 
avoirdupois from 1,000 spring cocoons, and the 
amount from the heavier autumn cocoons at from 8 to 
12 ounces, and from the pierced cocoons about 5^ 
ounces. The cocoons of different years yield different 
average amounts of silk, so that their market value 
depends upon two factors—the price of silk and the 
silk-producing qualities of the season’s crop. With 
the cost of the raw material just covered by the returns 
from the silk spun, the filature owner looks to the 
by-product of waste silk, approximately equal in 
weight to the pure silk, to pay for the labour of 
spinning and to provide the profit. When just fresh 
from the trees, the autumn cocoon averages about 13^ 
pounds per i,OQO, while the cocoonain the spring, after 
'the chrysalides have been killed and dried by exposure 
.to the cold, do not exceed from 8 to 10 pounds. The 
pierced cocoons weigh about 2f pounds per 1,000. 
To prepare these cocoons for shipment, the country¬ 
men pot about 30,000 in a baifcet woven of willow 
\ IwjfS and shaped much' like a hogshead, which are 
prices ranging from two shillings and six- 
five shillings. Although these, vary in 


capacity and weight, the average is about 30,000 
cocoons, weighing 400 pounds net in the autumn, 
and about 35,000 cocoons weighing about 330 pounds 
in the spring. Two or three of these baskets are 
placed on the Manchurian cart, and on arrival in the 
town the baskets are taken to the sheds of the 
Commission houses, where they are dumped and 
repacked. During 1907 the total number of such 
baskets leaving Antung, Manchuria, w'as about 
26,000, with a total net weight of cocoons of over 16 
million pounds. Of these, more than 23,000 baskets 
were destined for Chefoo, and the balance for Japan. 


RAILWAY COMMUNICATION BETWEEN 
BURMA AND WESTERN CHINA. 

The Government of Burma have recently had under 
consideration the question of developing the com¬ 
munications between Burma and Yunnan, and 
according to the Indian Trade Journal^ the more 
southern of the two favourite routes, that from 
Bhamo, vid Tengyueb, to Talifu, has attracted con- 
siderably more trade of late years; an Imperial 
Chinese Customs House has been established at 
Tengyueh, which is 140 miles by road from Bhamo ; 
a British Consul is also stationed there, and the 
TaotaiofWest Yunnan has moved his headquarters 
from Talifu to that town. A survey was made in 
1905-6 for part of a line from Bhamo to Talifu, and 
the estimate for a light 2 ft. 6 in. gauge railway as 
far as Tengyueh is 128 lakhs of rupees. But from 
the latter town to Talifu (if not for .the whole 
distance, a metre-gauge would be more suitable 
on account of the increased volume of trade and also 
because a metre-gauge railway is at present under 
construction between Yunnanfu and the French metre- 
gauge railway system at Tonkin and expected to be 
opened to traffic in 1910. The length of the line 
from Tengyueh to Talifu would be about 260 miles 
passing through an ancient highway of commerce 
traversed by Marco Polo in the thirteenth century 
and for many centuries in modem times by the 
Burmese mission which used to convey the tribute 
from the Kings of Burma to the Emperor of 
China. It is admittedly a most difficult route, no 
fewer than seven mountain chains and three large 
rivers, the Irrawaddy, Salwen, and Mekong having 
to be crossed. The question of the kind of power 
to be used in any forthcoming railway is very 
important, and after detailed consideration the 
engineers have arrived at the conclusion that a steam- 
wdrked railway is financially preferable. The estimate 
for the Bhamo-Tengyueh section of the line on the 
metre-gauge is about 163 lakhs, while the entire 
length of the metre-gauge line from Bhamo to Talifu 
would be 385 miles and would cost 720 lakhs. It is 
estimated that it would pay a dividend of 2| per cent, 
immediately after opening as the line would pass 
through a very populous and flourishing country. 
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HOME INDUSTRIES. 

Social Secretaries —It is satisfactory to find 
that in connection with the employment of women 
and girls in factories efforts are being made to an in« 
creasing extent by some of the larger employers to 
adopt conditions of factory life rather more than is 
general to the needs of these classes of workers by 
introduction of lady superintendents and social secre¬ 
taries. In i^eporting to the Chief Inspector of Fac¬ 
tories Miss Martindale refers to an experiment of the 
kind, in a large mill she visited where 1,600 women 
and children are employed, to bring about a better 
state of things among the workers. Miss Martindale’s 
advice was asked by the managing director of this 
mill regarding an appointment he was about to make 
in his works. He explained that he was of the 
opinion that a woman’s influence in his mill was 
needed, and that he proposed to appoint a woman 
whose duty it would be to supervise the health con¬ 
ditions under which the work was carried on, namely, 
ventilation, temperature, humidity, cleanliness, &c.; 
to undertake also the registration of all Home-office 
requirements the passing of the children by the 
certifying surgeon, the supervision of dining-room 
and catering arrangements, and occasional visiting of 
cases of distress. The lady superintendent was ap¬ 
pointed and since then much interesting work has 
been done. Besides the duties described above, 
cases arising under Sec. 61 are carefully watched 
by her, and a doctor has been appointed to 
attend the mill every week and give advice to the 
women. Arrangements have been made with the 
public baths in the neighbourhood to reseiv'e them 
for a few hours on several afternoons in the week for 
the use of half-timers in the mill. In this way all the 
children will have a hot bath at short intervals. 
Meals for the children employed, a creche, and clubs 
are all in contemplation, and will shortly be in 
working order. In another large factory Miss 
Martindale found a social secretary appointed with 
similar duties, and learnt from her that it was 
especially cn questions of health that her advice was 
sought. She was able to give assistance, and in this 
way came into direct touch with the workers,- In 
this factory the workers were given the opportunity 
of consulting each week a doctor and a dentist. 
Their eyesight, when they were first employed, was 
tested, and if the use of spectacles became necessary 
they were only given employment on condition that 
the spectacles were obtained, which were supplied at 
a reduced price. In many factories employers now 
realise the low standard of feeding which exists 
among the workers, and effqrts are being made to 
provide wholesome food at such low prices that it is 
within the reach of all. 

The Employment of Mothers ,—Factory inspectors 
continue to find many cases of the employment of 
mothers too long before or too soon after the birth 
of a child. The manysidedness of the probleno, of 
regulating the employment of mothers in industry 


becomes ever clearer. Mere enforcjement of the 
prohibition of such employment unaccompanied by 
benefit funds (coupled with some control over the 
wages of deserting fathers) in many cases neces¬ 
sarily indicts increased suffering on the mothers, and, 
if fully enforceable, would, without such funds, be 
liable to introduce new evils. Even if the prohibition 
were made effectual by removing the word “ know¬ 
ingly” from Section 61 it would need for its effectual 
working some system of registration and medical 
certificate. There is no doubt, says Miss Paterson, 
in her report upon the subject, that the result of 
the extensive and increasing employment of married 
women has been to make the outlook of the girl 
more like that of the boy, towards a life of indus¬ 
trial work, with child-bearing as a recurring incident 
of it, but child-rearing and the making of a home as 
almost outside her purview. Even the abnormal 
woman, who likes the mill best, although that 
involves absence from home from 5.30 a.m. until 
6.30 p.m., would be glad to stay at home a month, 
at least, after the birth of a child, were it possible 
by some system of national or trade insurance to pro¬ 
vide a fund from which she could draw. Unfortu¬ 
nately it is just when she is least fit for work that she 
most requires money. 

The Fencing of Machinery .—One of the subjects 
to be discussed at the annual meeting of the United 
Textile Factory Workers* Association is the crowding 
and incomplete fencing of machinery in cotton mills. 
In the majority of cotton mills there is room for 
a great deal of improvement in this direction which 
might be effected without serious increa.se of expense 
or loss of convenience. In many of the older miUs 
the driving wheels attached to mule head-stocks are 
insufficiently protected, and even in newer mills the 
external pulleys of carding engines and of opening 
machines in blowing-rooms are either guarded 
inadequately or left altogether unprotected. In 
blowing-rooms, where the machinery revolves at very 
high speed, it is very necessary that all possible pro¬ 
tection shall be provided. Under the stress of 
competition machinery is apt to be crowded in textile 
as in other classes of factories, and this involves 
additional hazard. 

An IndUi’-rubher Exhibition .—The official open¬ 
ing of the International Rubber and Allied Trades 
Exhibition is fixed for the 21st September at the 
Horticultural-halh in Vincent-square, Westminster^ 
and it will remain open for a week. Sir Henry Blake, 
recently Governor of Ceylon, is the President, and the 
Vice-Presidents are well known as experts, publicists^, 
scientists, and officials. There, is an advisory com>> 
mittee pf about 150, which will rep;esent the experi- 
ei^pe and the hope of the world with reference to 
india-rubber, its growth, manufacture, and distribu*^ 
tiou. The Exhibition will be the first of its kind ever 
held in Europe, and should be welcomed by 
all rubber-producing countries. The classificaticlB 
adopted includes caoutchouc pure and simple, gutta-^ 
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pcrcha, and other similar products. The immense 
area laid under contribution will be understood when 
liiention is made of Ceylon, the Straits Settlements, 
the Federated Malay States, Java, South India, 
Borneo, Equatorial Africa, Mexico, Brazil, and the 
West Indies. Since the Ceylon Exhibition of 1906, 
which was a great success, and which, by the way, 
was also presided over by Sir Henry Blake, then 
Governor of the colony, many important inventions 
and improvements have been introduced. 

Operatives' Wages ^—The General Committee of 
the Master Spinners’ Federation have taken the 
course recently suggested in these Notes. At the 
annual meeting of the Federation, the General 
Committee’s recommendation of a five per cent, 
reduction in the operatives’ wages was considered 
and approved, and the committee were instructed 
to take the necessary steps for dealing with it. 
They have written to the secretaries of the three 
Trade Unions concerned, asking that a joint meet¬ 
ing may be held ‘ to discuss the state of trade and 
the wages question: It seems a sensible suggestion 
that may be the means of avoiding conflict. The 
spinning trade is generally losing money at present, 
and it is not surprising that employers seek to reduce 
wages on the ground that the advances they have 
made during the last two or three years have been on 
the understanding that in' the lean time, certain to 
come, and which has arrived, there should be a're¬ 
duction. Naturally the workers will contest this 
position, and they may be expected to urge that 
the reduction is at least premature. Admittedly 
the employers have made large profits during the last 
two or three years, which have allowed of generous 
dividends, whilst big amounts have been carried to 
reserves, making them so strong that they will enable 
further substantial dividends to be paid. It is much 
to be wished that the discussion may lead to the 
devising of some general means of conciliation which 
may give a greater sense of peace and security to the 
industry. 

The Harvest ,—Until the Agricultural Returns 
are published next month no very precise opinion 
can be formed as to whether the area under wheat 
shows substantial expansioi^ this year, but expert 
opinion is that it does not* Yet the conditions last 
autumn were favourable to increased cultivation, the 
market then being exceptionally buoyant, and the 
land in good working condition. It is thought that 
considerable areas of winter wheat had to be ploughed 
down and xi^-wv/n with some other crop in the spring 
owing to the failure of the plant. The harvest will 
not be an early one, only a few holds of winter oats 
and barley being, as yet, ready for cutting. The 
heavy mins of July did conttdcrable damage to the 
com crops, which in many places were laid flat, and 
it to be feared that althongh many of the crops 
l^fnitislly regain an upright positiou^ should the 
continue dry and bright, the market value 
lP||ej^0rn be pennaiientily.i«fl^cted. 


GENERAL NOTES. 


International Literary and Artistic Asso¬ 
ciation. —The thirtieth Congress of the Association 
Littdraire et Artistique Internationale will be held at 
Mayence from the 27 th September to the ist October 
next. The Association was founded in 1878 by 
Victor Hugo. The work of this Congress will be 
devoted to the consideration of the revision of the 
Convention of Berne, and specially of propositions 
to be submitted to the Diplomatic Conference of 
Berlin. Information respecting the Congress can be 
obtained from M. Jean Lobel, General Secretary, 
117, Boulevard St. Germain, Paris. 

Passenger Traffic between England and 
France.— The improvement reported last year re¬ 
garding the passenger service from I-ondon to Paris, 
Southampton, and Havre, has been maintained. The 
number of passengers carried by this route in 1907 was 
59,378, against 49,121 in 1906, and 42,239 in 1905. 
The cargo imported by the mail steamers was 
2,700 tons. The cargo exported was about 90,000 
tons and 78 horses, showing an increase of 27,000 tons 
in 1906. In his report on the trade of Havre, Mr. 
Consul Churchill gave statistics of the passenger ser¬ 
vice between French and English Channel ports in 
1907, which show that the largest number of passen¬ 
gers from this country to France, went by the 
Folkestone to Boulogne route, and numbered alto> 
geiber 178,711, as against 177,342 that went by the 
Dover-Calais route. The numbers that went from 
Newbaven to Dieppe amounted in all to no more than 
107,489; whilst from Southampton to Havre there 
were only 22,894. The figures show a gradual in¬ 
crease for all the liqes of 97,000 passengers during 
the year. The motor-cars, accompanied by passen¬ 
gers, increased from 2,655 to 3,131. 

Glass Bottles, — The world’s largest bottle 
factory is at Diisseldorf; and in his report on the 
trade of the district (AVestphalia and the Rhenish 
Provinces), Mr. Consul Koening (No. 4059, Annual 
Series) gives some,particulars of the company which 
is, conjointly with^ other German and Continental 
manufacturers, introducing the ** Owen Patent Glass 
Bottle Mschine.” The latter will, says the Consul, 
revolutionise the manufacture of glass bottles in all 
the factories, and he expects that the art of blowing 
glass bottles by hand will have become extinct in 
about ten years’ time. The export trade of the 
Dfisseldorf glass works is very large. The Rhenish 
Westphalian Coal Syndicate was unable to supply 
the Diisseldorf glass factory with sufficient coal last 
year, and the Board of Directors were forced to 
import very considerable amounts of coal from the 
United Kingdom at enhanced prices. There is noW 
a regular trade of coal from the United Kingdom, 
^«fly from Newcastle, up the Rhine to Dflsseldorf. 
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NOTICES*. 


SHAW LECTURES. 

The Shaw Lectures on Industrial Hygiene 
delivered before the Royal Society of Arts in 
November and December, 1907, and February 
and March, 1908, by Dr. J. S. Haldane, F.R.S., 
Professor Thomas Oliver, M.D., William 
Burton, F.C.S., and Miss Nettie Adler have 
been reprinted from the Journal and issued 
as a pamphlet (price half-a-crown). Copies 
can be obtained on application to the 
Secretary, John Street, Adelphi, London, 
W.C. 

THE EMPIRE OF THE HITTITES IN 
THE HISTORY OF ART. 

By Sir George Bikdwood. 

What wonder we that men should die The statclie tombs 
do weare; 

The vcrie stones consume to nought, with titles they bid 
beare.” 

Richakd Knollb^ 

The Generali Histone of the Turkes, i<x)4.* 

Although the Hittites are known to us as a 
political power only through the contemporary 
chronicles of the campaigns undertaken against 
them by the kings of Egypt and Assyria, they 
occupy an independent position of exceptional 
importance in connection with the develop¬ 
ment of the archaic [civilization of Asia and 
Europe; for they were [not merely the origi¬ 
nators of the ideograms from which the 
syllabaries of Cyprus and Cilicia, and Mysia, 
and the non-Hellenic letters of the alphabets 
of Cappadocia, Lycia, and Caria were derived, 
but, if we may rely on the evidence of the 
Syrian, Rouman, and Anatolian sculptures 
ascribed to them, they were also the actual 


*Quat(»d in, ‘‘ From Pharoah to Fellah/* by Charles F. 
Moherly Bell. 


propagandists, in the course of their conquests 
and commerce, of the mythology, worship, 
manners, and customs, and characteristic 
illustrative arts, which, as influenced in their 
inception by the ubiquitous presence of Egypt, 
they received directly from Mesopotamia, and 
in turn transmitted, with gradual and con¬ 
tinuous local qualification, eastward into Media 
and Central Asia, and westward, through Lydia 
and Ionia, to the islands and mainland of 
Greece; where they were introduced concur¬ 
rently with the elements of Pharaonic culture 
directly imported from the delta of the Nile by 
the Phoenicians. 

The Hittites were, in short, the immediate 
inheritors, long anteriot to the subjugation of 
Babylonia by Assyria, of the civilization of the 
Chaldaean kingdom of “ Father Orchamus,** 
and Sargon [I.], and Hammarubi; and the 
first to disseminate it from ** the river of 
Egypt to the Black Sea, and from the 
Caspian Sea to the river Halys, and onward 
to the Mediterranean Sea, over all Syria and 
Asia Minor: it being assumed that the Hittites 
\_ha-Khtltl, and Khittim, and bene-Kheiha^ 
of the Old Testament are one and the same 
people with the Kheta of the Egyptian monu¬ 
ments, and the Khatti of the Assyrian 
inscriptions. 

The Kheta of the wall paintings of the 
Ramesseum at Karnak, and on the great 
temple of Abu-Simbel, are certainly none 
other than the proto - Armenian defenders of 
Van figured on the bronze gates, now in the 
British Musuem, of the palace of Shalmaneser 
II., at Balawat, who are the Khatti of the 
cuneiform inscriptions ; and both are indistin¬ 
guishable in their features, costumes, and 
military equipment, from the people auto* 
giyphically portrayed on the sculptures attri¬ 
buted by Professor Sayce and Dr. W. Wright 
to the Hittites ; and as the definition of ** the 
land of the Hittites ” in Joshua i. 4 exactly 
limits the country of the Kheta as known to 
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the Egyptians, and the country of the Khatti 
as known to the Assyrians, it is unrelasonable 
any longer to question the absolute identity of 
the Khetay Khatti y and Khittim or Hittites. 

The prolonged resistance they opposed to 
the ever-victorious armies of Egypt and Assyria 
proves the amplitude and solidity of the natural 
resources of their still shadowy empire, while 
their sculptures, situated in so many far- 
separated regions, show how wide was its 
extent. 

They would appear to have been an essen¬ 
tially Turanian people, who perhaps gradually 
became partially Semiticized, and even in 
some degree Aryanized, They were origi¬ 
nally a Northern people, as their shoes, with 
the toes turned up, indicate ; but it was on 
the south side of the Caucasus mountains, 
before Media and Armenia were occupied by 
their later Aryan inhabitants, that they de¬ 
veloped their distiiictive nationality, and from 
Cappadocia enlarged their empire southward, 
across Mount Taurus, to Egypt, and westward 
to the shores of the Propontic and -^gean 
seas. They are the people whom the Greeks 
called ** Leuco-Syrians,** to distinguish them 
from ths darker Semitic populations south of 
Mount Taurus; and again they are identified 
by Mr. Gladstone with the Ceteans of the 
eleventh book of the Odyssey - - 

“ And round him [Eurypylus] bled his bold 
Cetean train — 

•who although classed with the Leleges and 
Caucones as forgotten, if not fabulous, races 
of the Homeric world, were in all probability 
a tribe of Hittites that had given their name 
to the river Ceteus \Bergafna- Chat] in Mysia. 
We have probably a trace of them also in the 
name of the town of Citium in Thrace, for in 
the First Book of Maccabees, Macedonia is 
designated as the land of Chettium [i. i], and 
the Macedonians as Citium [viii. 5]. Citium 
in Cyprus was undoubtedly a city of the 
Phoenicians, who from it expanded the de¬ 
nomination of Chittim to the whole island of 
Cyprus, and to all the islands collectively of 
the -^gean Sea. Hence it is applied in the 
Old Testament [Genesis X. 4 and i Chronicles i. 
7] to the third son of Javan, as the eponym 
of the Aryan tribes [Dorians, ^Eolians, 
and lonians] who succeeded the Phcenicians 
in the colonization and commerce of the 
Grecian. Archipelago. But the Phcjjnicians, 
who formed a geographical link between the 
:J^yan [Japhetic] Greeks, the descendants of 
vKstt^t the third son of Javan, and the 
S^miticized Turanian Khittim or Hittites, 


the descendants of Heth, the second son of 
Canaan, if they were not ethnologically con¬ 
nected, through their Canaanitish prede¬ 
cessors in Phoenicia, the Sidonians, with the 
Hittites, must at least have appropriated the 
appellation of Chittim from the latter ; and 
wherever it occurs, and under whatever dis¬ 
guises, we are justified in assuming, in the 
absence of sufficient arguments to the con¬ 
trary, that it refers ultimately to the formidable 
Hittites, who between the tw’enty-fourth and 
eighth centuries u.C. established their military 
domination over all Asia Minor, from Syria to 
Lydia and Ionia. 

It was in the seventeenth century R.c. that 
Thothmes 1 . began ‘‘the w’ar of revenge” 
against the Kheta ; thenceforth carried on 
by successive Pharaohs for nearly five hundred 
years. Thothmes III. defeated them before 
Megiddo [Armageddon of New Testament], 
and at Kadesh on the Orontes, and Carchemish 
on the Euphrates; and twice stormed the 
last-named city and reduced it to ashes. 
The sanguinary struggle was continued by 
the 9 immediately following Pharaohs, but 
with such indecisive results that, about one 
hundred and fifty years after the death of 
Thothmes III., a treaty was concluded be¬ 
tween his successor, Ramses I. and the king 
of the Kheta y securing, for a time, peace 
between Syria and Egypt. When, however, 
Seti I. came to the throne of Thebes, circa 
B.C, 1366, finding that the Kheta and their 
allies had recommenced their incursions into 
territories of Egypt, he at once attacked them, 
defeating them at “ Kanaan,” near the Dead 
Sea, and again at “ Jamnia ” in Phamicia, 
where he overthrew with great slaughter ‘ ‘ the 
king of the land of Phoenicia,” and then 
marched against Kadesh, expressly as “ the 
avenger ot broken treaties,” and captured 
the city by surprise. His son, Ramses II., 
who adorned the temples at Karnak, Abu- 
Simbel, Abydos, and Luxor, with the pictorial 
records of his father's and his own achieve¬ 
ments, prosecuted his campaigns against the 
Kheta with such success, that at last ” the 
great king of the Kheta'' was compelled to 
submit himself; and a peace was settled 
between them that lasted sixty years; a 
circumstance probably due to the happy 
marriage of the Egyptian victor with the 
beautiful daughter of the vanquished • Kheta 
king. More than two hundred years later, the 
Kheta are found among the federated invaders 
frorri Anterior Asia and Nofthern Africa, who 
were defeated by Ramses Ill. in the great 
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naval engagement at Migdol, the "'Watch- 
city ” at the Pelusaic mouth of the Nile; and 
thenceforward their dreaded name disappears 
from the history of Egypt. 

In the inscribed tablets from the library of 
Assurbanipal [Sardanapalus], copied by that 
king from the original tablets of the library 
founded by Sargon [I.] at Agane, the Khatti 
are mentioned as continually assailing the 
kingdom of Chaldaia during the reign of the 
latter sovereign. He was able to drive them 
for a time beyond Mount Amanus; but 
no sooner did the Elamites begin to 
ravage Chaldaia, than the Khatti at once 
re-established themselves on the Orontes and 
Euphrates. Again, although the Egyptians 
frequently forced them to withdrawn into 
Cappadocia, the cradle of their empire, on the 
decline of the Theban monarchy, after the 
death of Ramses 111 ., they promptly reasserted 
their dominion over Syria, and sustained it 
with the greatest vigour, until their final over¬ 
throw by the Assyrians in the eighth cen¬ 
tury B.c. 'Phey were indeed, with short 
periods of depression, the paramount power 
in Syria and in Asia Minor, from about the 
twentieth to the twelfth century H.c. 

From the inscription of Tiglath-Pileser I. 
[n.c. 1120-1100] found at Kileh Shergat 

[Asshur], the oldest original Assyrian text 
that has hitherto been discovered, we learn 
that immediately on his coming to the throne 
he began to beat back the Khatti from the 
western borders of his kingdom; and that 
after a series of expeditions against them, he 
succeeded at last in temporarily freeing his 
frontiers from them. Assur-nazir-pal [b.c. 885- 
860] carried the arms of Assyria as far as 
the "L'ibanon’' and ‘"the great sea of the 
Phoenicians,” and exacted tribute from Car- 
chemish and Gaza, “and other towns of the 
Khatti," and from Tyre, Sidon, Gebal, and 
Arvad. His son, Shalmaneser II. [b.c. 860- 
825], according to the inscription on “ the 
Black Obelisk,” led several punitive cam¬ 
paigns against the Khatti, and captured 
Carchemish. One hundred years later we 
find them still in deadly conflict with the 
Assyrians. But at last the empire of the 
Khatti was brought to an end by Sargon [II.], 
who in B.c. 717 fell suddenly upon Carchemish 
with an overwhelming force, and plundered it, 
and levelled it to the ground; and in sub¬ 
sequent campaigns brought the whole country 
of the Khatti to the Phoenician coast, and, 
north of Mount Taurus, to the Halys, under 
his sway. Henceforth the Hittites were known 


in Syria only as isolated tribes; while in Asia 
Minor their very name appears to have at onc,e 
died out of the memories of the nations that 
inherited their institutions, and arts and 
industries, and their indefinite fame. 

Their remains consist almost exclusively of 
inscriptions and sculptures distributed over 
the whole* of north-western Anterior Asia. 
In Syria inscriptions have been found near 
Damascus, and at Hamah [Hamath], and at 
Aleppo. Several inscriptions, now in the 
British Museum, were found by the late 
Mr. George Smith at Jerabis or JeraWus 
[Carchemish], one of them being graven on 
the back of the mutilated bas-relief figure of 
a man. The so-called “ Monolith of a King,” 
now in the British Museum, was discovered 
about fifty years ago by the Rev. George 
Percy Badger, built into the wall of the 
Turkish Castle at Birejik, on the Euphrates. 
In the mountains dividing the plain of “ Hol¬ 
low Syria ” from the uplands of Asia Minor, 
are the sculptures representing a hunting 
scene, chiselled with great spirit, on the rocks 
of the Bagtehe-^diS^ through the Ghiaour^ 
Dag [Mount Amanus] ; the inscription on the 
Assyrian lion* on the Turkish Castle at 
Marash, at the southern foot of the Bulghar^ 
Dag [Mount Taurus] ; and the inscription in a 
curious gorge near Ghurun, at the northern 
foot of the Bulghar-Dag, 

Wc are now among the elevated pasture- 
lands and vineyards and wheat-fields of Asia 
Minor; and it is here in the Turkish provinces 
representing the ancient Cappadocia, Lyca- 
onia, Pontus, Galatia, Phrygia, and Lydia, 
that the Hittite monuments of the greatest 
interest exist. Just within the limits of the 
Turkish province of Koniyeh [Lycaonia] and 
north of the Kulek-Boghaz, or “Cilicia: Pylae,” 
at Ibreez, near Eregli, the ancient Heraclea, 
are the remarkable sculptures representing 
a man, clad in the usual Hittite costume, 
worshipping the local god of corn and wine. 
The long robe wrapped round the former is 
richly broidered and fringed, and diapered all 
over with the simple but effective geometrical 
designs still to be seen in the domestic fabrics 
woven by the hardy peasantry of Koniyeh, 
Roum, and Armenia, and throughout Central 
Asia. The robe is worn ve’-y much in the 
Hindu fashion of Western India ; and the 
whole figure of a man, with his weighty neck¬ 
lace, "" tip-tilted Hittite boots,” and twisted 
head-gear, strongly resembles that of some 

* It is now, I believe, with the Ham&h stones, in the 
Imperial Museum at Constantinople. 
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wealthy merchant of Guzerat in the attitude of 
devotion before an exalted image of the Lord 
Preserver, Vishnu. There is an inscription at 
BoTy between Ere fit and Nidgehy and another 
at Kilesseh^Hissar [Tyana], close by Bory 
and at IJlatum-BuniaSt near to the Beishehr 
lake, in the southern corner of Koniyeh; and 
there are traces of Hittite art on two small 
slabs found at Kaissariyeh [Caesareia, more 
anciently Mazaca], in Central Koniyeh [Cappa¬ 
docia], but known to have been originally 
brought from Amasia, in Roum. At Boghaz- 
Keui [Pteria] in North-western Roum [Gala¬ 
tian Cappadocia], the reputed site of the 
Hittite capital of Asia Minor, are the dilapi¬ 
dated remains of a building, arranged on the 
same ground plan as the palaces of Chaldsa 
and Assyria, but raised on a terrace of 
Cyclopean masonry, instead of on a mound of 
burnt-clay bricks ; and near it are the ruins of 
a temple, sculptured within with the figures of 
the Hittite gods, advancing in procession, 
from the right hand and the left, until they 
meet face to face in the centre of the side of 
the open rock-cut court opposite the entrance. 
All the gods stand, after the manner of the 
gods of the Hindus, on their symbolical 
vehicles {t^ahans^ ; the right-hand procession 
being headed by Rhea-Cybele [Nana-Ishtar, 
Ma], borne on a lion, and wearing her 
turreted diadem; and the left by the beloved 
Attys [Bel, Baal, Papas, 7 'ammuz, Adonis], 
Two smaller figures behind the great goddess 
are represented standing on the Hittite 
double-headed “ spread-eagle.” At Eyuky 
a little to the north of Boghaz-Keui, there is 
another Hittite palace with Sphinxes, of the 
standing and affronted Assyrian type, carved 
on one of the gateways ; and outside this gate¬ 
way there are reliefs portraying a number of 
persons worshipping before an altar, and also 
a snake charmer playing on a guitar [z^ma of 
Hindus] to the serpent coiled round his body, 
while another man stands beside him holding 
a long-tailed monkey by the hand; a group 
exceeding Indian in its composition and 
physiognomy and movement. Several other 
animals are also represented, the fanciful 
double-headed eagle again being prominent 
among them. This device i:reappears also 
among the golden ornaments found by Schlie- 
mann at Mycense; and then is lost sight of in 
Asia Minor for nearly two thousand years, 
when it was revived in th^ twelfth and thir- 
tejSnth centuries a.d. on the coins of theSeljuk 
fikkat; and was introduced by the Counts of 
F}&n 4 ^|ii into Europe in the twelfth and 


thirteenth centuries a.d. Professor Sayce 
believes it to have been originally a form of 
the conventional winged thunderbolt of Bel 
Merodach. Its plastic prototype was the 

spread eagle ” borne as a military standard 
and symbol of victory, by the conquering hero 
of the reliefs on the funeral stele of white stone 
found by M. de Sarzec at Tel-Ho in Chaldaea. 

At Ghiaour-Kalessit near the villages of 
Kara-Omerlu and Hoiadjay nine hours south¬ 
west of Angora, the ancient Ancyra, in Eastern 
Anatolia [Galatian Phrygia], are two colossal 
figures of Hittite warriors, hewn in the face of 
the mountain rock, supporting the walls of a 
C3'clopean fortress, erected by the Hittites on 
this site for the transparent purpose of com¬ 
manding the ancient high road between Pteria 
and Sardis. They are the counterpart of the 
two colossal figures of warriors cut on the 
rocks overhanging the ancient road between 
Phocoea and Smyrna, and Ephesus, where, 
after doubling the eastern shoulder of Mount 
Sipylus, it is joined near the village of Karabel 
by the road from Sardis. These latter figures 
have been supposed, from the time of Hero¬ 
dotus, to represent the renowned legendary 
Sesostris [Seti J. and his son Ramses II.]; but 
Professor Sayce has been able to demonstrate, 
from the inscription still legible on one of the 
figures, that they are the work of the Hittites. 
The famous seated figure, carved in full relief 
out of the living rock, on the northern slope of 
Mount Sipylus, four or five miles from the 
ancient Magnesia, and alluded to by Homer 
[Iliad xxiv. 602-20], and Sophocles [Antigone 
816-22], and described by Pausanias [Attica 
xxi. 5], as ” the weeping Niobe,” has also 
been shown by Sayce to be a Hittite statue of 
Rhea-Cybele, to the worship of whom, as 

Mater Sipylina,” the city of Smyrna was 
devoted. 

A duplicate of this profoundly interesting 
statue has been recently discovered by (W. M.) 
Ramsay at SiduGazi [Nacolea], between 
Rutaya [Cotyaeum], and Bala-Hisar [Pes- 
sinus, in the very heart of Anatolia [Phrygia], 
in the immediate vicinity of Pessinus, and 
among the defiles of Mount Dindymum, it may 
be identified with Rhea-Cybele as Dind3nmene 
and ” Mater Pessinuntia.'^ 

In the neighbourhood of the latter statue, 
close to the modern village of Ayazeetty Mr. 
Murray found a rock-cut tomb, fianked at its 
entrance by two rampant lions, affronted be¬ 
fore a phallic pillar* rising up between them 

* I belieire that tfaet« pUlart must have tupported a iplar 
difc like the Buddhittic ** ttrheel.*' 
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from the top of the doorway on which their 
forepaws rest. The sepulchre proved to be 
the earlier of eight, decorated with the same 
symbolical subject, and all belonging to an 
age subsequent to that of the acknowledged 
Hittite sculptures, but anterior to that of the 
similar lion group, the device of the 
Pelopid^e,*’ above the gate of the Acropolis 
of Mycennc, now proved by Mr. Ramsay’s 
discovery to have been introduced into Greece 
from Phrygia. Close to Sfdt • Gazi and 
Doganlu, at the village of Yazil^Ktay i.e., 
** the Writing on the Rock,” is the so-called 
” Tomb of Midas ; ” the type of several similar 
caverned sepulchres, with facades carved all 
over with simple geometrical patterns identical 
with those used in the ornamentation of 
modern Turkoman carpets ; and obviously in¬ 
tended to represent curtains, similar to those 
hung before their tents at the present day by 
the Turanian nomads of Asia Minor, Persia, 
and Central Asia. These tombs are thought 
to be the latest examples of Phrygian art, as 
those at Ayazeen are supposed to be the 
earliest. 

The Hittites were apparently still at the 
height of their power when, in the tenth and 
ninth centuries B.C., Asia Minor was overrun 
by recurrent hordes of Thracian Aryas [Pelas- 
gian Bryges], and this protracted assault on 
the centre of their empire no doubt served 
to render their destruction final on the capture 
of Carchemish by Sargon [II.]. But this 
renewed Aryan invasion of Asia Minor would 
seem to have given a great impetus to the 
development of the Phrygian, or, as it might 
be styled, Aryanized Hittite kingdom that was 
now established on the Sangarius, and con¬ 
tinued, in succession to the Hittite kingdom 
on the Halys, to dominate all the countries 
between the Euxine and the Mediterranean 
seas, until it succumbed to the attacks of the 
mixed Aryan and Turanian barbarians, known 
in history as the Cimmerians, by whom Asia 
Minor was invaded in the eighth and seventh 
centuries B.c., when Phrygia, on the death of 
its last king Midas, became absorbed in the 
Maeonian kingdom of Lydia ; which in its turn 
ruled over Asia Minor, until Croesus, the son 
of Alyattes, and the last of the great dynasts 
of the Mermnadae, was subjugated by C3rrus, 
B»C. 554. It is to the comparatively late 
period of the Mermnadae [b.c. 724-554] that 
‘*the Tomb of Midas,” and the other Phry¬ 
gian tombs at jDogan/u probably belong. But 
if the sculptures at Boghaz^Keui^ Kyuk, 
Ghiaour^JCaiessi, Aaradel, and Stdt*Gazt, 


are the latest that can be classed as their 
actual handiwork, the indirect influence of the 
Hittites as the first civilizers of Asia Minor 
is still to be traced in the so-called ” Grave of 
Tantalus” on Mount Sipylus, and the so- 
called ” Monument of Alyattes” at Sardis, 
the former one of twelve, and the latter of a 
hundred graves of similar character, all prob¬ 
ably belonging to the age of Crcusus, and 
copied apparently from the heroic tumuli of 
the Troad, known as the ” Tomb of Achilles,*’ 
the “Tomb of Priam,” &c., all identical in 
form and structure with the numerous Hittite 
burial mounds of the plain of “ Hollow Syria,” 
between the Orontes and the Euphrates. 

Beside the monuments above enumerated, 
several other minor objects of Hittite art 
have been discovered, such as the stele, 
and a stone bowl with a Hittite in¬ 
scription round its outer surface, both 
found at Babylon ; the circular seal of black 
hematite, now in the British Museum, found 
at Yuzgat^ near Boghaz-Keui; the cubical 
seal of hematite, belonging to Mr. Greville 
Chester, found near Tarsus; the eight seals 
found by Layard in the “Record Room” of 
the palace of Sennacherib at Koyunjik [Nine¬ 
veh]; the eighteen seals, belonging to Mr. 
Schulemberg, “found in Asia Minor;” and 
lastly, the silver boss, offered in sale about 
twenty-five years ago to the British Museum 
and elsewhere, but refused in the belief 
that it was a forgery, and since disapparent. 
Fortunately, an electrotype of it was taken at 
the British Museum, and a* cast by Mr. F. 
Lenormant; and these have enabled Professor 
Sayce to determine that the incription on the 
boss was what is called bilingual, or written in 
two characters, cuneiform and Hittite, and 
read: Tarik-timme [compare with Tarkon- 
demos of Plutarch], King of the country of 
Erme [compare with Urume of the inscriptions 
of Tiglath-Peleser I.].” It is the only Hittite 
bilingual inscription yet brought to light, and, 
unhappily, it is too short to be of any great 
practical use of itself, and the longer Hittite 
inscriptions consequently still remain unde¬ 
ciphered. 

But, notwithstanding that we have not yet 
succeeded in expounding the dark secrets of 
the Hittite inscriptions, they, and the sculp¬ 
tures illustrating so many of them, reveal to us 
a uniform system of ideographic writing, and 
a self-consistent style of art, founded indeed 
on that of Chaldsea, and not uninfluenced by 
that of Egypt, but stamped with its own 
strongly-impressed ethnical and local cha- 
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racteristics, and visibly pointing to a homo¬ 
geneous and universal, if invisible empire in 
Hx)llow Syria and Asia Minor that can be 
none other than that of the Kheia^ Khatti^ 
or Hittites. Their inscrutable inscriptions, 
and their unambiguous and peculiar sculp¬ 
tures, exhibiting such strange religious sym¬ 
bols as ‘*the mural crown,'* and ‘*the double¬ 
headed eagle," everywhere in association 
with the same decorative patterns,—the 
chevron, meander, square, cross \swasiika\ 
and anthemion [lotus],—and with the same 
fashion of dress and military armament—the 
tip-tilted boot," **the high-peaked turban," 
the short, high-girded sword, the long spear, 
and round shield, and bow and arrow:—all 
these tangible, singular, and significant 
vestiges of an extinct, indigenous civilization, 
at once indeed testify to the reality of the 
Empire of the Hittites," and to the all-im¬ 
portant part played by it in the development 
of the primitive, and, as regards Europe, the 
pre-historic culture of the Old World. 

Until the eighth century B.c. the Hittites 
were the most powerful people in Syria and 
Asia Minor, and the main intermediaries 
through whom the arts of Chaldaea and Baby¬ 
lonia were transmitted to the shores of the 
Euxine, Propontic, and .^gean seas; and 
after the annihilation of the Hittite nationality 
by Sargon [II.] although the modified Baby¬ 
lonian Arts of Assyria were chiefly exported 
from Mesopotamia by sea, and in the course 
of the coasting trade between Phoenicia and 
Hellas, served to exert a specific influence on 
the proto-ionic art of Lycia, Caria, Lydia, 
and Mysia, they continued also to find their 
way westward by the immemorial overland 
routes through Cappadocia, Phrygia, and 
Lydia; so that it is almost impossible to set 
bounds, either in geographical area, or in 
historic time, to the influence of the Hittites on 
the arts of the Old World. 

The art of Greece, in its earlier prehistoric 
examples, antecedent to the twelfth century 
B.C., was exclusively derived from Chaldaea 
and Babylonia, through the Hittites; and in 
its later prehistoric period, between the twelfth 
and eighth centuries, although Greece was at 
this time in communication, through the Phoe¬ 
nicians, with both Egypt and Mesopotamia, 
it continued to be predominantly influenced, 
through the intervention of the Hittites, by 
that of Mesopotamia, then centered in Assyria. 
Eve^ rafter the disappearancil of the Hittites, 
tl^ authority of Assytia was exercised over 
Gredc ^ all through its archaic period, flrom 


the eighth to the fifth centuries B.c., not so 
much in the course of the commercial naviga¬ 
tion of the seafaring Phoenicians, as along the 
Hittite military road from Carchemish to 
Sardis, and Smyrna, Ephesus, and Miletus; 
for it was by this overland route across Asia 
Minor that the proto-ionic column, and all the 
arts correlated with the Ionic order, were 
carried from Assyria into Greece. When, 
moreover, the Ionian States were, for a while, 
during the rise of the Lydian Kingdom under 
the Mermnad^e, cut off from direct communi¬ 
cation with the interior of Asia Minor, the 
immemorial intercourse between Greece and 
Mesopotamia was, notwithstanding this tem¬ 
porary obstruction, maintained by way of 
Sinope, and the other Milesian colonies, 
founded in the eighth and seventh centuries 
B.c. on the Asiatic shores of the Euxine sea. 

During the fifth and fourth centuries B.c., 
Hellenic art completely emancipated itself 
from foreign exemplars, and then, in the suite 
of striding Alexander " and his successors, 
and of the ** full-fortuned Caesars," it began 
to react on Asia Minor, and Egypt, and Syria, 
and Mesopotamia ; the Hellenization of these 
effete Semitic and Semiticized nations going 
on uninterruptedly to the commencement of 
the attacks of the Goths, and Vandals, and 
Huns, and, after them, of the Arabs, and 
Turks, and Mongols, on the western and 
eastern provinces of the Roman Empire. This 
refluent revivification of Asia by Europe was 
naturally first and most felicitously felt in the 
primeval Hittite lands opposite Htllas, the 
coasts of which had been colonised from the 
eleventh century B.c. by the Tf^olian and the 
Ionian Greeks ; and it was in Ionia, where, as 
also in Lycia, there had been something like 
an independent growth of Hellenic art, parallel 
with its development in Crete, Argos, Sicyon, 
.^gina, and Athens, that some of its noblest 
fruits were matured, on, as it were, its true 
native soil, and from roots originally trans¬ 
planted from Mesopotamia by the Hittites. 

We have thus preserved to us in Asia Minor 
illustrations of the art of Greece at every stage 
of its evolution; from the rough-hewn bas- 
reliefs of alien workmanship that, when as yet 
it was not, were the earliest models of its lowly 
imitative beginnings, to the masterpieces of 
frae and spontaneous expression in architecture 
and statuary, that bear still living witness to 
its unapproachaMe perfection in the age of 
Pericles ; and also the debased and grandiose 
monuments of its gradual decline and degrada* 
tion during its servitude to Imperial Rome. 
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First, there are the vestiges, extending over 
the sixteen centuries, from B.C. 2400 to 
B.c. 800, of the primitive Chaldaean art of the 
Hittites, that was the immediate inspiration of 
the pre-historic or pre-Homeric art of Greece, as 
exemplified by the tombs of Spata and Menedi 
in Attica, of Orchomenos in Bceotia, and of 
Nauplia and Mycemc in Argolis; by the 
Cyclopean masonry of walled Tiryns** and 
of Mycenae; and, above all, by “the Lion 
Gate of Mycenae.’* To the later centuries of 
this prolongfed period belong the remains found 
at Ayazeen of the dubious art of the Phrygians. 
During these later centuries also, the artistic 
manufactures of Egypt and Assyria began to 
be imported by the Phcenicians into the 
southern and western coasts of Asia Minor 
and the neighbouring islands of the Grecian 
Archipelago; and the kermes red, saffron 
yellow, and indigo blue garments, and rich 
embroideries, the jewellery, and bronze vessels, 
and arms and armour, and furniture, 

“ Made all of Hebon and white Yvorie,” 
received overland across Asia Minor, and by 
sea from Sidon, being imitated with ever- 
increasing skill by the Greeks of Dorian 
Crete, Rhodes, Thera, and Melos, and of 
“suddenly uprising Delos,” the centre of 
the Ionian Cyclades, and the most sacred 
seat of the Pan-Hcllenic worship of Apollo, 
there gradually rose among them the mixed 
Egyptian, Mesopotamian, and indigenous in¬ 
sular art, intermediate in character between 
the pre-historic and the archaic art of Greece, 
and distinguished as Pelasgian. This phase 
of Greek art is illustrated by the mass of the 
“ Sidonia wares” found by Schliemann at 
Mycena? and Troy, and by the so-called 
“Island Stones,” or ovoid, cubical, and 
prismatic seals of steatite, sard, agate, jasper, 
and chalcedony, engraved with an unpremedi¬ 
tated originality and spontaneous sense of 
beauty that are the sure foretokens of the 
supreme excellency in the higher representa¬ 
tive arts subsequently attained by the Greeks. 

Next in order are the remains in Asia 
Minor of the archaic period of Greek art, 
arbitrarily reckoned from B.c. 776, the date 
■of the first Olympiad, to B.c. 486-79, the 
date of the close of the Persian wars with 
the decisive Greek victories of Salamis and 
Plataea. During these 300 years, the artistic 
influence of Assyria was still predominant in 
Asia Minor and in insular and continental 
Greece, and gradually led to the development 
of the proto-Iottic building style, most of the 
•examples of which, in Asia Minor, its native 


country, disappeared during the destructive 
progress of the campaigns of Cyrus, and of 
Darius and Xerxes [b.c. 546-480-79]; ex¬ 
cepting in the mountainous and compara¬ 
tively secluded district of Lycia, where some 
of the monumental tombs erected before these 
campaigns, survived them unharmed, or were 
at least restored without any change in their 
construction and ornamentation; and have 
thus preserved to the present time the true 
type of the crudely compiled Assyro-Aryan 
art of the period. The so-called “ Harpy 
Tomb,” at Xanthus, is one of the earliest 
of these Lycian monuments; but the later 
rock cut sepulchres at Telmissus, Antiphellus, 
and Myra, and the similar structures at Cary- 
anda, Pinara, and Limyra, none of them 
probably dating before the third and fourth 
centuries, J^.C., as faithfully reflect the archi¬ 
tecture of the wooden houses, in which the 
Aryan Lycians dwelt in the first century of the 
archaic or proto-Ionic period of Greek art. 
The so-called “ Tomb of the Rock” at Myra 
may be particularly instanced, on account of 
the marked Assyrian character of its deco¬ 
rative details. The same foreign features are 
to be clearly traced in the more advanced 
Ionic art of the so-called “ Monument of the 
Nereids” at Xanthus, and the Heroon at 
DJolhashi, 

It was during this transitionary period of 
Greek art that the vast Ionic temples, the 
ruins of the restorations of which after the 
Persian wars are still to be seen at Branchida*, 
Samos, and Ephesus, were first built of marble, 
in the place of the timber temples that had 
previously occupied the same sites. It was 
then also that “glorious” statues [d7a\/iaTa] 
of marble were substituted for the “ scraped ” 
wooden images [(oa^aj of the gods ; and these 
noble transformations were all initiated by the 
lonians, who, at the beginning of the sixth 
century B.c., were the leading people among 
the Greeks in all the arts that minister to the 
dignity and refinement spirituality of civilized 
life. 

The artistic influence of Assyria during this 
period moreover extended far beyond Asia 
Minor and Greece. It had become predomi¬ 
nant in Egypt from the tenth century B.c. ; 
and about the same date it must have begun 
to prevail in Italy ; for when Rome was founded 
in the eighth century, Etruria, or archaic Rome, 
already possessed its own peculiar national 
arts, the sources of which must be .sought not 
only in Egypt and Greece, but iirc i'tly in 
Assyria. The Etruscans were not actually, 
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or not altogether Phoenicians, like their inti¬ 
mate allies the Carthagenians, but they re- 
'ceived the arts of the East through the Phoe¬ 
nicians, and transmitted them, as modified 
in passing through their own hands to the 
Romans. The iEolian Greeks of Cyme in 
Asia Minor who, with the ^Eolian Greeks of 
Chalcis in Euboea, founded Cumae, the oldest 
of the Hellenic colonies in Italy in the eleventh 
century BX., and the Ionian Greeks from 
Abydos and Naxos, and the Dorian Greeks 
of Corinth, Megara, Crete, and Rhodes, who 
settled in Sicily in the eighth century B.C., 
also carried with them the same Eastern arts 
as they practised in Greece, where they had 
been originally introduced through the Hittites 
and the Phoenicians, and again adapted them 
to the local conditions and necessities, and the 
newly developed manners and customs of their 
larger colonial life in ** Magna Graecia.** The 
Romans, in their turn, in rising to importance 
in Italy, borrowed the circular Assyrian arch 
from the Etruscans, the same arch as has 
been found among the ruins of the Phoenician 
substratum of the temple of Solomon [circa 
BX. 1015-980] at Jerusalem, and the Egyptian 
stone lintel from the Campanian Greeks, as 
also the general plan, construction, and orna¬ 
mentation of their temples, and domestic 
dwellings; and the mixed Etruscan and 
Italiote elements thus combined in the 
national architecture, mn through all the 
minor arts of republican Rome ; and when 
Greece became a province of the empire 
[B.C. 146], and Greek architects and sculptors 
and painters, who had long ceased to depend 
on Asiatic incentives for their inspiration, were 
reduced to the humiliation of having to labour 
for the gratification of the ostentatious tastes 
of their proud conquerors, the extended appli¬ 
cation they gave to the round Assyrian arch 
of Etruria determined the type of the enslaved 
Greek art of Imperial Rome, as exemplified 
by.the vast basilicas [town halls, literally, 
tfToci 0arlA€<of], and the baths and amphi¬ 
theatres erected under the Caesars in every 
capital city of their world-wide dominions, and 
by the august Pantheon of Agrippa, and other 
similarly constructed temples, the lofty domes of 
of which became the distinctive feature of the 
churches of Christianized Italy. 

The period of the greatest splendour of the 
arts of Greece, from B.c. 480, the date of the 
deliverance of the country from the Persians, 
to B.C. 146, j^e d^te of its subjugation by the 
Romans, ^^aliz^ by the successive supre<^ 
Afldefes of Athens^ Sparta, and Thebes [B.C. 


480-338], the astonishing conquests of Alex¬ 
ander and the Diadochi [B.C. 338-280], and 
the brilliant reign of the Attalidse at Pergamum 
[B.C. 280-133], is marked in Asia Minor by 
the restored temple of Artemis at Ephesus, 
and of Here at Samos, the two largest and 
most magnificent of Greek temples; by the 
temple of Apollo at Branchidse ,* and of 
Artemis Leucophryne at Magnesia, the most 
harmonious and beautiful in its proportions of 
all Ionic temples ; by the temple of Dionysos 
at T6os; the temples of Athene Polias at 
Priene and at Pergamum ; and by the majestic 
Mausoleum at Halicarnassus. 

Finally of the Roman period of Greek art, 
beginning B.C. 146, with the capture of Corinth 
by Mummius, and ending in the fourth, fifth, 
and sixth centuries A.D., when classical art 
was inseparably involved in the overwhelm¬ 
ing and conclusive destruction of classical 
paganism, science, and philosophy, wrought 
by the invasions of the barbarians, and 
the persecutions of Constantine the Great, 
Theodosius the Great, and Justinian 1.;—of 
this protracted period of the progressive 
Hellenisation of the Roman Empire, thus 
violently brought to an end through a series of 
untoward calamities, culminating in the relent¬ 
less persecution of the old ethnic religion, the 
architectural remains in Asia Minor are most 
instructive, and so numerous that it is im¬ 
possible here to more than merely indicate the 
best known of them. These are the Roman 
theatres at Aspendus in Pamphylia, at Patara 
in Lycia, at lasus in Caria, and at uEzani in 
Phrygia, all of the “Composite Order"' of 
architecture; and the Corinthian temple of 
Venus at Aphrodisias in Caria, the Ionic 
temple of Jupiter at iEzani, the Corinthian- 
temple of Augustus at Ancyra in Galatea, 
the “ Composite " temples of Jupiter at Patara, 
and of “all the gods" at Myra, both in 
Lycia, and the Corinthian temple near the 
•modern Turkish village of Kisseljik, wrongly 
identified by Fellows with the ancient city of 
Labranda in Caria. 

It was by means of the round-headed arch, 
superimposed upon the lintel,* that the Greeks 
were enabled to secure that combination of 
magnitude with impressive stability distin¬ 
guishing the building style of the imperial 
period; and, as 1 have already said, they 
adopted the expansive framework of the arch 
from the Etrusco-Italiote architecture of Re- 

* Xbe lintel appeart above tbe arch is the later ** debated 
Rotsan arcbitacture, is which Bysastine architecture orix^- 
sated, 
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publican Rome. Yet the universal application 
of arching and vaulting by them under the 
Caesars was probably also in some degree due 
to the direct reaction at this time of Asiatic, 
that is, of predominently Assyrian, forms and 
methods of construction on the Roman world. 

The commercial rivalry of the Greeks with 
the Phoenicians may be dated from the twelfth 
century H.C., when the Dorians began grad¬ 
ually to dispossess the Phoenicians of their 
settlements on the islands of the ^Egean Sea, 
so that before the date of the Persian wars in 
the fifth and sixth centuries li.c., Greece had 
drawn all the surrounding shores of the 
Mediterranean Sea within the charmed circle 
of her Hellenic life. Their victorious resist¬ 
ance to Xerxes and Darius, with the conscious¬ 
ness of superiority it inspired, stimulated their 
energy in every department of national activity, 
and in particular served wonderfully to develop 
their commercial enterprise and influence in 
the Mediterranean during the hundred years 
[from Thermopylic B.c. 480 to Chaeronea 
B.c. 338] of the golden prime of the intel¬ 
lectual power and divine artistic genius of the 
Hellenic race : and when Carthage, as the 
military rival of Rome, was levelled to the 
ground by Scipio Afncanus in the same year 
[h.c. 146] that Corinth was taken byMummius 
Achaicus, the unbruised Greeks at once took 
over charge of the commercial business of the 
Phoenicians in the Western Mediterranean; 
and after the battle at Actium [b.c. 3i],t where 
the maritime supremacy of the Phoenicians 
received its last great blow, the Greeks suc¬ 
ceeded them in the Eastern Mediterranean 
also, and in the control of the commerce of the 
Indian Ocean ; and they held the monopoly 
thus acquired of the whole seaborne trade of 
the Roman Empire down to the conquests of 
the Saracens in the seventh and eighth centuries 
A.D. 

+ From the fifth century b.c. onwards, HellenTC art bei^an 
to prevail all over the Mediterranean, and to take its place 
as an international art. A little later, t\e,, during the fourth 
century b.c., Carthage, influenced by intercourse with the 
Greeks of Sicily and Italy, and with the Etruscan, and the 
•emi-Hellenic populations of Latium and Campania, 
must have partly abandoned the poor and unorganised 
[unassimilated] forms of Phoenician art for that of the 
richer style she now saw rising around her. Greek 
rivalry drove the Pht^pnitlans out of the .Ai^gean, and 
into the W'estern Mediterranean, and from thence into 
the Atlantic. Ihe fall of Tyre prevented the Pha- 
nicians from expelling the Greeks from Marseilles, and 
the efforts of the Cartfaagenians having also failed to take up 
role of Greeks in Western Mediterranean, the latter, under 
the iegis of Rome, became the predominant mercantile power 
in the Western and the Eastern Mediterranean, and even 
pushed their adventarouk cargoes to the shrouded shores of 
far iMt Britain. 


The Greeks were now, therefore—about the 
date of the Christian era—brought, in Phoe¬ 
nicia, Syria, Mesopotamia, and Persia, into 
familiar and uninterrupted contact with arts 
that had indeed been already modified by 
themselves, though the establishment in the 
fourth century b.c. of the Macedonian domin¬ 
ion of Alexander the Great, and the Seleucidac 
and Lagidx‘. over all Anterior Asia to North¬ 
western India [*' India alba and in Egypt, 
but which still, particularly in the building 
style of these countries, preserved traces not to 
be found in Greece or even in Italy, of the 
vague and barbaric grandeur of the Egjrpto- 
Mesopotamian temples and palaces of Chal- 
dxa, Assyria, and Babylonia, wherein the 
architecture and subsidiary decorative arts of 
the civilised world have everywhere had their 
O! igin; and probably it was not less to the 
intimate intercourse of the Greeks from the 
time of Alexander the Great and his succes¬ 
sors with Anterior Asia, than to the universal 
influence of Rome under the Caesars, that we 
owe the aggrandised features of the almost 
rankly luxuriant classical art of the Grxco- 
Roman period. 

At the same time that Gre'^k art was thus 
adapting itself to the varied requirements of 
the Roman Empire, it in turn modified the 
local art of every nation brought under its in¬ 
fluence in the course of the conquests of the 
Cxsars and the commerce of the Greeks; and 
to this day in Persia, the Panjab, Sindh, Raj- 
putana. Central and Western India, and other 
countries of the unchanging East, the domestic 
architecture is more Roman, that is, of the 
Pompeian villa, or “country house*’ type, 
than in modern Rome itself; a circumstance, 
undoubtedly, in some part due to the timber 
construction used in their dwellings by the 
Aryas wherever they spread themselves, but 
principally attributable to the direct artistic 
impress of the Graeco-Roman period on these 
Asiatic regions. 

This interaction between the West and the 
East, produced, between B.c. 226 and a.d^ 
652, the Sassanian art of Persia. 

Again, when classical art, in its later “ de¬ 
based Roman” form, sought a refuge in Con¬ 
stantinople [A.D. 330], frpm the barbarians 
who overthrew the Western Empire, it there, 
in the service of Eastern Christianity, and under 
the influence of Sassanian, and lndo>Budd- 
histic, and Coptic art, transformed itself, be¬ 
tween the sixth and twelfth centuries a.d., 
into Byzantine art; of which a strong out-post 
was plantedat Ravenna, in Italy [a.d. 568-752].. 
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Then on the Nestorian Greeks being driven 
in the fifth and sixth centuries from Constanti*- 
nopky they fled into Syria, Persia, and Egypt, 
and from Persia where, as seceders from the 
Church identified with the Eastern Empire, 
they were most hospitably received, they 
spread into Arabia, and Central Asia to the 
confines of China, and into India, until, in the 
fourteenth century A.D., their further diffusion 
was cut short by the conquests and persecu¬ 
tions of the Mongols under Timur. But they 
had carried with them from the first the nascent 
principles of Byzantine art, and in the seventh 
and eighth centuries were everywhere accepted 
by the Saracen Arabs as their architects and 
artizans; and limiting themselves, in confor¬ 
mity with the religious scruples of their em¬ 
ployers, in part shared by themselves, to the 
production of floral and geometrical ornamen¬ 
tation, they, on the foundations of Sassanian, 
Coptic, and Byzantine art, created Saracenic 
art as the ultimate Eastern expression of Greek 
art. 

Similarly in the West, on Leo III. [Isauri- 
cus], A.D. 717, expelling the makers of images 
from Constantinople, they sought sanctuary in 
Italy, where, under the patronage of Charle¬ 
magne [A.D. 768-814], they gave that direc¬ 
tion to the architecture of the Christianized 
barbarians who had overthrown the Western 
Empire, which, notwithstanding the continuing 
vitality of the traditions of classical art in Italy 
and France, lesulted in the development, 
between the ninth and sixteenth centuries A.D., 
of the sublime Gothic art of Mediaeval Europe. 

Such have been the outgrowths from the 
rudimentary Egypto-Mesopotamian arts of 
Chaldaea, Assyria and Babylonia, under the 
fostering influences of the rationalizing, artistic 
genius of the Greeks: and the debt to it of 
Sassanian, Indo-Buddhistic, Coptic, Byzantine, 
Saracenic, and Gothic art, may be learned, 
not only from the remains of indigenous 
Egyptian and Mesopotamian architecture, but 
from those arts of Southern and Posterior Asia, 
derived directly from Mesopotamia, that have 
never been modified by the harmonizing touch 
of the Greeks, or only indirectly and partially, 
through very imperfect contact with Saracenic 
art along the secluded commercial coasts, 
and far remote frontiers of the countries 
where they have survived the term put to 
antiquity in Anterior Asia and Europe by the 
fall of the Western and Eastern Roman 
Empires, and the rise^o/ Christendom and 
rlijiam. Such are the calyptric Hindu arts of 
or D^avadian India I** India nigra ”] 


and the derived ecclesiastical [Buddhist] arts 
of Ceylon. Further India, the Indian Archi¬ 
pelago, and of the Chinese and Japanese 
Indies [“ India flava **]. 

But, if the marvellous adaption to local 
conditions of the Western forms of Egypto- 
Mesopotamian art was everywhere the work of 
the Greeks, and the eastward and westward 
propagation of them that of the Phoenicians 
and Arabs, the primitive impulse to the artistic 
life and activity of the Old World was not 
given by the “ keen-eyed Greeks’'* or the 
‘‘go-a-ducking Phoenicians," but by the re¬ 
doubtable Hittites, who, advancing their 
conquering banners 

—-from Syria 

To Lydia, and to Ionia,” 

first extended the religous, military, scientific, 
artistic, and commercial culture of Asia, 
from Chaldaja, the delta of the Tigris and 
Euphrates westward to our mighty “sun-set 
land" of Europe: and this makes their 
unique importance—by whatever name they 
may be called—in the history of art, as told by 
its monuments, the most truthful and trust¬ 
worthy of the authentic archives of antiquity. 


THE NUSHKI TRADE ROUTE BETWEEN 
INDIA AND PERSIA, 

Major F. C. Webb-Ware, C.S.I., Political Agent 
at Chagai, in Baluchistan, has just issued his report 
on the statistics of the trade which passed along the 
Nushki-Seistan trade route during the year 1907*08. 
Much^ interest attaches to the efforts to revive the 
ancient trade which centuries ago used to flow in 
great volume between India and Persia along this 
very route. Lord Curzon’s encouragement lent a 
great stimulus to its first opening up, but during the 
last few years the numbers have fallen away. It is, 
however, gratifying to see that this decline in business 
was only temporary, for the aggregate value of the 
trade in 1907-06 showed an enormous expansion of 
82 per cent, as compared with the figures of the 
previous year, and thus establishes a record since 
the original opening of the route. 

The trade which passes through Nushki is regis¬ 
tered at the Quetta-Nushki railway terminus and at a 
station situated 2} miles from the bazaar, while the 
bazaar itself is situated close to a frontier whose chief 
characteristic is its openness and which can be pene¬ 
trated at any point. No octroi is levied on goods 
entering the bazaar, rents are low, living is cheap, 
and the land on which the bazaar is built belongs to 

The .<£thiop gods have .^thiop lips, 

Broase cheeks and woolly hair; 

The Grecian gods are like the Greeks, 

As keen-eyed, calm, and fair.” « 



August X4i X 9 oB* 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


a »3 


Government; so all these circumstances combine to 
keep prices dou^n, foster commerce, and attract 
Afghan traders to the bazaar. 

"Among the exports to Afghanistan there is a 
noticeable increase under the head of “Animals,” 
this being due to the extraoi dinary increase in the 
price of camels, which a few years back cost Rs.6o or 
Rs.70 a piece, and have now risen to Rs.ioo, and in 
some cases Rs.140 or Rs.150. Various causes are 
assigned for this. .Some Afghan traders from Siah- 
band, a mountainous district south-east of Herat, made 
large purchases of camels and drove them back laden 
for disposal to their fellow tribesmen. The increase in 
the Quetta garrison and the opening of the Quetta- 
Nushki branch railway have contributed to the 
demand and it is even alleged that camels have been 
required’in connection with the illicit trade in arms 
and gun-running, of which there has been some 
sensational instances of late. 

Amongst other items showing increased export may 
be mentioned cotton piece goods, metals and manii- 
factuies of metals, and leather manufactured. 

Similarly, in regard to Persia, the largest increase 
was under the head of leather manufactured and 
unmanufactured, after which came dyeing materials, 
cotton piece goods, and tea. Generally speaking, the 
revival of trade with Persia may be attributed to 
dying out of the plague and the cessation of conse¬ 
quent plague preventive measures, and also to the 
fact that the insecurity of the up-country routes from 
Bunder Abbas has led to the Nushki-Seistan route 
being prefened. The indigo exported is grown chiefly 
in the vicinity of Multan, and seems to be holding 
its own against the German synthetic product, while 
the tea exported is mainly despatched to the Meshed 
market. 

Among the long list of increases in the year’s 
export trade from Baluchistan, piece goods, gunny 
bags, metals, and manufactures of metals and sugar, 
refined and unrefined, figure most conspicuously. 
One transfrontier dealer informed Major Webb-Ware 
that the profit he realised on a camel load of ghi 
sold in Nushki, and the return camel load of cotton 
piece goods was equivalent to the profit he would 
have realised on six camel loads to Kandahar. The 
imports Irom Afghanistan are not susceptible of very 
close analysis, owing to the peculiar system of regis¬ 
tration, which only regards those as Afghan goods 
which pass directly to or from the railway station. 
Why some system of trustworthy frontier registration 
at certain fixed points cannot be established, is not 
explained. 

In the imports from Persia, the increases were 
valued at 93,334 rupees, and the decreases at 30,986, 
the chief items making up the former, being fruits, 
vegetables, and nuts, wool, hides and skins, and 
drugs. As to the first, the expansion was said to be 
mainly due to an excellent harvest in Mashkel. On 
the whole, the value of the exports was double the 
Value of the imports, showing that the balance was 
ag^st Persia, and regret is expressed by Major 


Webb-Ware that the Persian Government should be 
so short-sighted as to limit the export of ghi^ which 
would have gone far to set matters right in regard to 
this adverse balance of trade. 

In May, 1907, two camel contractors were ap¬ 
pointed by the Government of India, one to work 
from the rail head at Nushki to Dewan Chat, on the 
Seistan frontier, and the other, under the supervision 
of the British Consul at Seistan, to convey goods 
towards India from that point. lu the absence of a 
railway to the Persian frontier, which many authorities 
strongly urge, the new contract system has worked 
well. The distance of the railway station from the 
bazaar and the absence of accommodation for goods 
are two serious grievances which Government has 
been asked to remedy. In conclusion. Major Webb- 
Ware remarks, speaking of the general results of the 
year’s commerce:—“A trade of 50,000 may not 
in itself be regarded as of any great magnitude, but 
when it is remembered that the trade has been created 
solely by our enterprise, in a country where only 12 
years ago no trade of any moment existed, and which 
is, perhaps, one of the most inhospitable m the world, 
I think it will be conceded that, not only have we 
great cause for congratulation, but that the results 
obtained are such as have justified the expenditure, 
and should encourage us to jiersevcre and not to relax 
our efforts.” 


EMIGRANTS IN MEXICO. 

In repoiting on the trade and commerce of Tampico, 
Mr. Consul Wilson refers to the advantages offered 
to British emigrants with some knowledge of farming 
and possessed of a little capital. During last year 
several hundred colonists, mostly Americans, settled 
in the district and are doing well. These colonists 
have either purchased small tracts of land for farming 
purposes or have joined one of the numerous coloni¬ 
sation schemes that were started during 1907. These 
colonisation companies have purchased large tracts 
of land which they have subdivided into small lots 
and sell to colonists on deferred payments. The aver¬ 
age price is about per acre. Mr. Consul Wilson 
thinks it doubtful whether these colonists, mostly 
small farmers accustomed to do all the work on their 
farms themselves, will be able to perform hard manual 
work in the hot weather, but other emigrants with 
sufficient capital to employ Mexicans would get over 
that difficulty, and it would seem from the Consul’s 
statement that a very good return upon their capital 
might with fair fortune be reckoned upon. 

Take for example orange growing. The land round 
Tampico suitable for this cultivation is all being 
rapidly bought up. Virgin soil was sold in 1902 for 
i6s. an acre within five miles of Tampico. The same 
class of land is now being sold as high as^^io an acre, 
49^ which has to be added the cost of clearing, about 
los. The men who started their orange growing 
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about sia years ago are not only making a very good 
income out of their fruit, but have also made a very 
profitable business by selling ) oung budded trees to 
^new settlers at £io per loo. By purchasing and 
setting out these trees the new settlers can expect 
a crop within four years. This may be estimated 
at from aoo to 300 boxes of fruit per acre, worth 3s. 
a box or more, and the production increases annually 
until the trees average 10 boxes each, or about 750 
boxes of fruit to the acre. After clearing the land 
and setting out the young trees, a profitable return is 
secured by planting a crop of potatoes on the same 
land between the trees. This crop will realise from 
;^20 t0;^30 per acre, but should not be repeated. 

Banana-growing is another profitable industry; 
and during the past year several large companies 
have been foimed for the cultivation of this fruit. 
The best lands are along the banks of the Panuno 
and Tamesi rivers, and can be purchased in large tracts 
for about £i an acre uncleared. Plants from Jamaica 
are being imported in preference to cultivating the 
native Mexican fruit. Altogether, it would seem 
that this district offers rather exceptional chances to 
the emigrant who is not afraid of work, knows some¬ 
thing about land, and has a little capital. 


THE PLATINUM DEPOSITS OP 
COLOMBIA. 

The mineral resources of Colombia, especially her 
precious metals, early attracted the attention of the 
Spanish conquerors, discoverers, and rulers. Indeed, 
during the Spanish regime of three hundred years, 
the Colombian goldfields were admitted the richest in 
the world, and down to 1848, when those of Cali¬ 
fornia were discovered, they furnished fully one-third 
of the whole supply of American gold, in spite of 
the extremely primitive methods employed by the 
Spaniards. It was while engaged, through their 
thousands of Indian slaves, in extracting gold and 
silver from the alluvial beds of the streams and 
rivers of western and soutbem Colombia, that the 
first traces of platinum were discovered. The new 
metal came t6 be so highly ptued that, in 1804, the 
Lieutenant-Governor of the Province of Atara, sub¬ 
mitted a curious report to the Viceroy, in which the 
author adduced arguments to prove that pUtinum is 
really a kind of white gold. Whether it be true or 
not that platinum was first discovered as long ago as 
1720, it is recorded that 4,202 pounds of it were 
sMpped to the Spanish king in 1788. According to 
a recent report by the Inteniintiotial Bureau of 
American Republics, platinnm fet began to attract 
attention in 1748. It had previously been observed 
by miners in the Choco and Barbacoas districts of 
Colombia, but it was throum aside fs useless. In 
1720^ it is said, the method of Alpatati&g it {torn gold 
nseans of quicksilver was known in Popoyian 
The Spanish Government, in 1 775 * ordered 


all platinum to be sent to the Royal' Treasury, but 
without offering any remuneration. In years later, 
eight shillings and sixpence a pound was offered for 
it in the name of the king, and at the end of 1788, 
about 3,820 pounds of platinum bad been collected in 
the Choco. The mines then producing most platinum 
were those of the Opagado, a tributary of the 
Atrato. The low price paid by the Government 
led to its being sold to foreigners, who gave as much 
as £2 10s. per pound for it, and made fortunes by 
re-selling it in Europe. The Choco platinum is the 
purest and best sold in foreign markets, as it contains 
80 to 85 per cent, of pure metal. In spite of the 
high price it commands in the world’s markets, the 
working of the rich platinum deposits of Colombia 
has been so slight that only 661 pounds of it were 
produced in the Choco in 1905. The district in 
which native Colombian platinum is found in greatest 
abundance is in the western department of Cauca, 
more especially in the central and southern parts of 
the Choco, Barbacoas and Supia, between the western 
foothills of the Cordillera of the Andes and the Pacific. 
The entile territory of this Cauca Department has 
been lenowned, from the earliest days of the Spanish 
conquest, as the richest of all the mineral bearing 
sections of Colombia. From 1654 to 1890 the De¬ 
partment yielded £28^000^000 in gold, of which the 
Choco region alone produced £2^,000,000 or 84 per 
cent. The most profitable field for the e.Ktraction of 
platinum is on the divide between the heads of the 
Atralo and San Juan rivers, in the Choco region 
round Tado, the San Juan, Condoto and Iro. This 
territory is in the southern and equatorial portion of 
Colombia. The platinum lies hidden in the auriferous 
sands and alluvial deposits of streams fed by the melt¬ 
ing snows of the Andes, and flowing westward into 
the Pacific. In these districts is found a zone or 
layer of gravel, sand, stone, and various clays, and 
lying within very narrow limits. The lowest part of 
this layer lies at about 80 or 100 yards above sea 
level, and the highest at about 800 or 820 yards, 
and its thickness is about 720 yards. Higher up or 
lower down, not one grain, of platinum has been 
found. The farther from the sea, the more difficult 
the extraction. The platinum deposits of Colombia 
are comparatively accessible for international ex¬ 
portation. Most of the platinum extracted is exported 
from the Pacific port of Buenaventura, or the Bay of 
Choco, which is reached in a few days by steamers 
sailing southward from Panama city* Concerning 
the position of the best platinum mines of Columbia, 
an exporter of the metal has stated that the richest 
mines are on the Rio Condoto, an affluent of the 
San Juan, the Opagado, and the Tamanal, all 
branches of the $aa Juan river. In the province of 
Atrato there is only one small district from which 
platinum is taken, namely, Negna. Some new mines 
have lately been discovered in Nobitu, which promise 
to be yeiy rich, and a company of French capita¬ 
lists have recently made very Imrge pnrchasei in the 
jdarieutn district,. 
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HOME INDUSTRIES. 

Railway Amalgamation^ —Railway amalgamation 
is in the air. For some time past it has been 
rumoured that a working agreement was contem¬ 
plated between the London and North-Western and 
the Midland companies, and last week it was officially 
announced that they *‘have arrived at an arrange¬ 
ment of a comprehensive character, to endure for a 
long period of years, which will, it is hoped, be the 
means of enabling considerable economies in working 
expenses to be effected, while at the same time the 
public will obtain the advantage of increased facilities 
for passenger and merchandise traffic/’ It will be 
noted that this is not a mere proposal, a scheme to 
be discussed, the arrangement has been ** arrived at,’* 
and it is to remain in force for ** a long period of 
years.” To some it will come as a surprise that a far- 
reaching arrangement of this kind, closely affecting 
the industrial interests of the country, can be com¬ 
pleted without taking the opinion of the proprietors 
concerned, or obtaining the sanction of Pai'liament. 
Be that as it may, it looks as if amalgamation will 
eventually include all the greater systems. The 
Chatham and South-Eastern Companies ha\e their 
working agreement; the Great Northern, the Great 
Central, and the Great Eastern are appealing to Par¬ 
liament to sanction a joint working agreement; the 
Lancashire and Yorkshire ha\e already an agreement 
with the North-Western, and it has been rumoured 
that the Great Western is inclined to the combina¬ 
tion. 

The Public IntereU, —^The reason put forward, and 
doubtless the true one, for the arrangement between 
the London and North-Western and the Midland 
Companies is the desire to check reckless competi¬ 
tion. And that such competition has been common 
no one acquainted with the facts is likely to deny. It 
is said that the arrangement between the North- 
Western and the Midland is expected to save at 
least ;^200,ooo per annum, and many needless trains 
might be tak'^n off if reckless competition had not to 
be reckoned with. But the public have to be 
considered, and the prospect of working agree¬ 
ments between all the great railway companies of the 
kingdom will probably provoke opposition. In the 
official announcement quoted above it is said that 
** the public will obtain the advantage of increased 
facilities for passenger and merchandise traffic.” 
But much the same was said at the time of the 
agreement between the Chatham and South-Eastern 
Companies, and the promised improvement is not 
afiparent to the traveller by those lines. Moreover, 
some of the proposers of changes in the railway 
system of the kingdom assume that they can be 
made without the sanction of Parliament, but Parlia¬ 
ment and the public may have something to say upon 
that. The railway companies may be able to make 
out a convincing case for the8e agreements, but as 
yet Parliament and the public have not been fully 
informed of it. 


The Middleman, —The middleman has a bad name 
and it is commonly assumed that in all trades the 
worker would gain by his elimination. But there are 
two sides to this as to most other questions, and in 
some occupations the disappearance of the middle¬ 
man would in some ways tell against the worker. 
For example, among Home Workers, as the Select 
Committee on Home Work which has recently re¬ 
ported point out, there are cases where the person 
who obtains the work from the warehouse or factory, 
and distributes it to and collects it from the home 
worker renders a distinct and valuable service. Indeed 
one of the most unsatisfactory phases of home work is 
often the time which is lost and the expense incurred 
in fetching and returning work. In many cases the 
cost of tram fares, and the loss of time in the journeys, 
and in waiting at the warehouse, are together 
equivalent to a reduction of from 20 to 25 per cent, 
in the amount which would be earned if there were 
no such deductions of time or expense. When an¬ 
other person undertakes this the saving to the worker 
IS very appreciable, and where the intervening person 
does not obtain more than a reasonable remuneration 
for the service rendered, and the responsibility under¬ 
taken, the arrangement is a beneficial one. It is 
obvious, however, as the Committee point out, that it 
is one which places the worker very much at the 
mercy of the middleman, or middlewoman, as the 
case may be, and opens the door to sweating.” 
In the opimon of the Committee it is very desir¬ 
able that, whenever practicable, work that is given 
out to be done by workers at their homes should be 
delivered and collected by persons in the direct 
employment and pay of the employer. An inci¬ 
dental advantage of the arrangement w'ould be 
that the employer could be kept informed as to 
the condition of the house in which the work was 
done. 

Electrical Standards, the invitation of the 
British Government an International Congress on 
Electrical Units is to assemble on October 12, at 
Burlington-house, and the President of the Board of 
Trade has just appointed the British delegates. The 
general object of the conference is understood to be 
to consider and advise as to the steps which should 
be taken to bring about agreement in the definition 
of electrical units which form the basis of legislation 
in different countries, and in the methods of con¬ 
structing and employing the electrical standards neces* 
sary to give effect to these definitions. It is generally 
agreed that the ohm should be accepted as one of 
the primary units, but there is some difference of 
opinion as to whether the ampere or volt should be 
the second. It is hoped that the delegates will be 
able to embody their conclusions in draft articles to 
be commended to the several Governments repre¬ 
sented as a basis for uniform legislation and adminis¬ 
tration, and in order to guide the delegates certain 
propositions, embodying the conclusions arrived at by 
the representatives of the vatious national stan* 
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dardising laboratories which met in Germany in 1906, 
have been prepared. 

Paper Yarn,^lt has been claimed for paper yarn 
that it can be made at a price allowing it to replace 
jute for bagging, and lower than new worsted or jute 
yarn for use in making carpets, but attempts to buy 
such yam have failed to discover any cheaper than 
I7d. per lb. Samples have now reached the Man^ 
Chester Guardian^ however, from a French bleach- 
work, of a paper thread costing less than half this 
price. In its origin the thread is said to be German, 
and its colour in the first condition is a yellow brown, 
comparable with the colour of tussah silk. This 
bleaches to a cream colour, which should admit of 
dyeing in a large variety of shades. In appearance the 
paper thread suggests more of linen than cotton, and 
more of twine thap of either, the latter resemblance 
being aided by an odour of size. The thread is 
sized heavily, and appears to be twisted from a single 
ribbon of very fibrous paper, similar to Japanese 
paper. The “ feel is harsh, and the surface is not 
free from imperfections and projecting fibre. Enough 
size is used to reduce the inflammability of the 
material, and size seems to lend the thread a large 
part of its strength. The breaking strain is enough 
for many purposes when the thread is dry, but the 
mass softens to pulp under a thorough wetting. 
The prices quoted for the thread are roughly 3|fd, for 
3j’s metric counts (about 2^s cotton), and 8d. for lo’s 
metric (equal to 5*90*5 cotton), to which may be 
added id. for bleaching. The thread may possibly 
find special employments in the textile and the 
electrical industries. 

British Fire Losses in Amertca,-^lLa,st year was 
an exceptionally good one for the British Fire Insur¬ 
ance Oflices doing business in the United States and 
Canada. The Royal received in premiums no less 
than 11,775,323 dollars, its percentage of losses and 
expenses being 93*1. Next in the volume of business 
done was the Commercial Union whose premium 
receipts amounted to 7,110,385 dollars, the percentage 
of losses and expenses being 89*3. The lowest per¬ 
centage of losses and expenses was that of the Law 
Union and Crown, 74*3, but its premium income was 
only 579,198 dollars. The London and Lancashire 
percentage was practically the same, 74*4, upon a 
premium income of 4,040,264 dollars. The State re¬ 
ceived in premiums only 102,066 dollars, and its per¬ 
centage of losses and expenses was no less than 114*3. 
This year promises to show less favourable results 
than last. According to the “ Journal of Commerce 
and Commercial Bulletin ’* the fire losses in the 
United States and Canada for the six months of the 
present year amounted to 126,157,750, dollars as 
compared with 117,478,400 dollars for the corre¬ 
sponding period of 1907. It may be noted that 
while the Alliance, the Guardian, and the Yorkshire 
transact North American business in Canada, only 
the Royal Exchange and the State do not underwriu 
Ibu^ess in that country. 


GENERAL NOTES. 

The Alaska-Yukon-Pacific Exposition.— It 
maybe gathered from Mr. ConsulLaidlaw’s reference 
to it in his report just issued (No. 4057, Annual 
Series), that the preparation for this Exhibition, which 
opens at Seattle in June, 1909, are being prosecuted 
vigorously. It is intended primarily:—To exhibit 
the resources of the Alaska and Yukon territories in the 
United States and the Dominion of Canada; to make 
known and foster the importance of the trade of the 
Pacific and of the countries bordering on it; and to 
demonstrate the progress of Western America. It 
will cover no less than 250 acres, and the main 
buildings which form its nucleus are 12 in number, 
around which will be grouped the State Territories 
and Concession buildings. The State of Washington 
has appropriated ;£'200,ooo; Oregon and California 
have made preliminary appropriation of ^£*20,000 each, 
and other States have also set apart funds for repre¬ 
sentation, including Pennsylvania, Missouri, Utah, 
and Nevada. The amount that the Federal Govern¬ 
ment will spend has not been determined. According 
to the statements of the management, assurances 
have been given by New York, Massachusetts, 
Kentucky, and all the middle Western States, that 
they will make provision foi participation in the 
Exposition. Mr. Consul Laidlaw thinks British mer¬ 
chants and manufacturers might find this an excellent 
opportunity for studying conditions of trade. 

Lard as a Preservative of Eggs.— Some 
months ago there appeared in the bulletin issued by 
the Italian Minister of Agriculture the result of a 
series of experiments by Di. Campanini intended to 
ascertain the best means of preserving eggs. Dr. 
Campanini, after reviewing the best known means of 
preserving eggs—by salt water, lime water, silicate 
of potash, vaseline, and cold storage—described his 
experiments for which he claimed better results than 
all others. His theory is that to preserve eggs some 
system must be adopted that will absolutely prevent 
the exchange between the air outside and that inside 
the egg, it being this continual changes that causes 
putrefaction. Dr. Campanini selected perfectly fresh 
eggs and covered them with lard so as effectually to 
stop up all the pores. The shells were thus rendered 
impermeable, the exchange of air was prevented, and 
the obstruction of the pores not permitting the evapo¬ 
ration of the water, there was no loss of weight. 
When properly coated with lard—not too thickly— 
the eggs are put in baskets or boxes upon a bed of 
tow or fine odourless shavings, and so arranged that 
there will be no point of contact between them— 
otherwise a mould will develop and putrefaction 
result. By this process Dr. Campanini kept a quan¬ 
tity of eggs for a whole year—through a very hot 
summer and a very cold winter—and they were per¬ 
fectly preserved. He says that two pennyworth of 
lard sufficed to coat too eggs, and that any one could 
easily prepare that number of eggs in one hour’s time. 
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pression in certain trades, more especially shipbuild¬ 
ing, will continue is equally probable, but as com¬ 
pared with other countries our trade outlook is not 
bad, and though there is not likely to be any visible 
improvement this year it is not unreasonable to 
anticipate a change for the better in the course of 
next year. 

JJoes Overtime in Engineering Shops Pay f — 
Most employers profess to disbelieve in the policy of 
overtime, and particularly of systematic overtime, 
and the trade unions are officially against all over¬ 
time, save to effect urgent repairs; but many of the 
^men themselves like it since it adds to their income. 
Obviously overtime is imperative upon occasion in 
the case of many breakdown jobs. A mill engine 
is stopped through an accident, and the whole 
of the operatives are idle until the repair has been 
effected. Here overtime roust be worked to get the 
mill running again as quickly as may be. Then 
unequal distribution of work in the shops may necessi¬ 
tate overtime. Or one or two jobs may be delaying 
the completion of an order, and overtime may be 
necessary on these jobs. Or fluctuations in trade may 
necessitate overtime. But does it pay ? At present, 
overtime in the engineering trade costs 25 per cent, 
more than ordinary time, and occasionally very long 
hours have to be worked, and then double time has 
to be paid, after the first two hours of overtime 
usually. Discussing the subject, a well - informed 
correspondent of the J/anckester Guardian points 
out that extra long hours reduce efficiency, particu¬ 
larly in manual work or brain work. Machine tend¬ 
ing is the least influenced in this way, but there are 
great differences in machine work. Thus a heavy 
planing, or turning, or boring job may require com¬ 
paratively little attention, and during most of the time 
the output from the machine may be independent 
of the alertness of the operatcM'. In such cases 
the efficiency of overtime work is practically the same 
as that during ordinary hours. Where the operator 
has to give close personal attention to his machine, 
as in much lathe, planer, and drill work, there is 
always a falling off in the rate of output with in¬ 
creased hours. Indeed, one of the arguments m 
favour of the 48 hour week in place of the 53 hour 
week is that the gain in efficiency, due to the reduc¬ 
tion of hours, practically balances the apparent loss 
due to a reduction in working time. Add the 
additional 25 per cent, which the employer has to 
pay for overtime, and it would seem that however 
natural it may be for the healthy and industrious 
worker to welcome overtime^ it cannot pay the em¬ 
ployer to resort to it save upon very exceptional and 
pressing occasion. 

ShiphuUding.^Tht output from the shipping yards 
on the Clyde for the June half-year was smaller than 
in any similar period for the last twenty years, with 
the one exception of 1893. In that year it was only 
118,699^ tons; in the six months to June last it was 
140,149 tons, as compared with 302,847 tons in the 
first six months of 1907, and 336,258 tons in the 


similar period of 1906. And it must be remembered 
that on the Clyde .shipbuilding is less affected by 
the influences that affect the demand for tramps than 
are the north-east coast rivers. Nor has there been any 
serious interruptions from strikes. On the Wear, which 
was not directly associated with the strikes on the Tyne 
and the Tees, only two vessels of 5,730 tons were 
launched in June, and in the six months ended June 
only 15 vessels of 32,360 tons, as compared with 48 
vessels and 154,000 tons in the corresponding half of 
last year. The comparison on the Tyne is as unfavour¬ 
able, and on the Humber shipbuilding is stagnant 
with many incomplete vessels left in builder*s hands. 
Second-hand steamers can now be purchased at 20 
to 25 per cent, less than last year, and it is said that 
new steamers have been sold as low as per ton of 
dead weight carrying capacity, probably the lowest 
price on record. These were unfinished vessels built 
for owners unable or unwilling to take delivery, but 
builders of tramp steamers are said to be willing to 
take contracts at something under los. Nor is 
there any relief to stagnant shipbuilding by increase 
in the amount of repair work which is understood to 
pay builders better than constructional work, the 
amount of repaii- work on most of the rivers being 
under normal. Apparently owners have preferred to 
lay up their vessels rather than run them at loss. 
There is little likelihood of early improvement in this 
distressing state of things. The excess of tonnage 
afloat will be reduced by the normal wastage to more 
reasonable proportions if only shipowners are not too 
eager to anticipate a revival in the sea-going trade, 
but with the trade outlook all over the world what it 
is the present prospect of the shipbuilding yards is of 
the dreariest. 

The Hop Crop. —The acreage under hops this year 
is smaller by between five and six thousand acres 
than it was last year when the acreage was smaller 
than it had been within living memory. So far as 
the crop itself is concerned, the prospect is said to be 
excellent. Given a continuance of favourable weather, 
and the yield per acre may well be a record one, but 
of course the outlook may be entirely changed should 
there be cold, wet weather between nbw and picking. 
The special report of The Times says that, taking 
Kent as a standard, the hop prospects of recent 
years were and are as follows: — In 1906,55; in 
1907, 79; and, in 1908, 98 per cent. Such a rapid 
improvement in prospects during three consecutive 
years ought to alleviate the depression undtr which 
hop growers have been suffering, “as an improve¬ 
ment (if borne out at picking time) of about 20 per 
cent, is a better solace than any Government could 
confer by legislation.” But to the hop farmer the 
highest crop has never necessarily meant the biggest 
profit. Whilst an abnormally large crop means heavy 
increase in the cost of picking the fall in prices may 
be so severe as to leave little or no margin of profit 
per acre. This is likely to be the case this year since 
most of the foreign hop fields are said, like our own, 
to be promising well. 



900 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


August 8(f X908. 


GENERAL NOTES. 


Moxa.— During 1907 the export of moxa from 
Wuchow amounted to 417 cwts., but for that year 
no return of the amount exported through the native 
Customs was furnished. Moxa is prepared from the 
young leaves of the Artemisia CKinensis^ and is ex¬ 
ported principally to Japan, where it is enclosed in 
small wooden egg-shaped holders, the top part of 
which is made to unscrew in the style of menthol 
cases with us. It is then largely re-exported to 
China, its medicinal qualities being held in high 
repute by the Chinese, who apply it externally in 
cases of cold and fever. Its cultivation in the 
Penghsien and Hsunchou districts, says Mr. Consul 
King (No. 4065, Annual Series), where it has been 
recently introduced, seems to have been successful. 

The Beircjt-Rayak-Aleppo Railway.— This 
railway seems to be slow in manifesting its commer¬ 
cial importence. Reporting on the trade of the 
vilayets of Aleppo, and Adama (No. 4061, Annual 
Series), Mr. Consul Longworth says that most of the 
merchants who experimentally used the line have 
reverted their trade to the caravan route of Alexan- 
dretta. The high rates maintained by the company, 
the Beirut quay dues, and the damage sustained at 
Rayak, leave, it is said, no margin for profits. The 
extension of the line from Aleppo to Tek-Habesh 
remains in suspense. Needful as a line northward 
may be to the province, its con.struction, says Mr. 
Longworth, is deferred to an uncertain and perhaps 
distant future. In the meantime, there is some talk 
of building a branch line from Homs to Tripoli, 
which, if realised, would, in all probability, divert 
traffic to that small port from Beirut and Alexandretta. 

Fishermen’s Mutual Relief Societies.— 
There seems to be nothing in this country quite 
like the provident or mutual relief societies among 
the Calais fishermen, which are described by Mr. 
Consul Payton in his report (No. 40O8, Annual 
Series) upon the trade of the district of Calais. 
The first of these societies is concerned with crews 
of coast fishing boats, called ** Association de Pre- 
voyance,” being practically a mutual insurance society 
for boats and gear, loss or damage to which is in¬ 
demnified at a proportionate rate at the end of each 
year. The members at the beginning of 1907 num¬ 
bered 196 ; their material insured being estimated 
at jif 8,248. The second is the “ Caisse de Soeurs,’* 
or relief fund for the benefit of families of fishermen 
lost at sea, and men injured on fishing or on pilot 
boats. Relief is granted under several categories,, 
first of which for cases of death, gives ^^24 to the 
widow and £0^ for each chijd under 13 or helpless, 
with proportionate rates for other cases. Weekly 
relief of 8s. up to the limit of 2p weeks is granted 
to fikkermen incapacitated fi'om work, and they also 
twelve gratuitous medical attendance and medicine. 
The'fimds are provided in the cod fishery by annual 


payment by owners of i franc for each man of the* 
crew, and a deduction of i per cent, on wages; in 
the home fisheries, by deduction of i per cent, on 
proceeds of sale of fish; for pilot boats, a payment of 
65. fid. per month made by the master. Sundry 
donations and legacies also swell the total. These 
contributions are said to be regularly and easily col¬ 
lected. The receipts of this society in 1907 were 
reported to amount to ;^2i6, and sums paid out 
to ;^206. 

Emigration from Great Britain to Canada. 
—The immigration figures given in the last monthly 
report of the Department of Trade and Commerce of 
Canada are suggestive. They show that the pre¬ 
ponderance of British immigration is maintained. 
The latest figures given enable a comparison to be 
made between the immigration for the year ended 
April 30th, 1908, with preceding years. The most 
noticeable fact in these returns is the rapid growth of 
immigration during the last few years. In 1898, the 
total immigration was only 24,432 ; in the year ended 
April last it was 163,123. In 1898, the total immi¬ 
gration of British origin was 16,889, of foreigners 
7,464; in April, 1908, British immigration had in¬ 
creased to 131,581, and of foreigners to 31,542, in 
other words, whilst the foreign immigration had a 
little more than quadrupled, the British had increased 
more than eight times. Of the total British immi¬ 
gration in the year ended Ajnil last 96,788 was 
English, whilst the Scotch, which in 1898 was only 
1*350, numbered 26,704. Until recently hardly any 
Irish emigrants went to Canada, but last year they 
numbered 6,924. 

Zanzibar. —Commenting on the trade of Zanzibar, 
Mr. Consul Sinclair directs attention once more (No. 
4058, Annual Series) to the rebates and preference 
granted to (rerman and French shippers by the 
Deutsche Ost Airika and the Messageries Mari- 
times Companies, which arc both heavily subsidised 
by their respective Governments. British merchants 
are thereby placed at great disadvantage as com*, 
pared with their foreign rivals. Probably more than 
half of the cargo and passenger traffic—the accom** 
modation for the latter, says the Consul, hardly 
equals the demand—is British, and it is to be hoped 
that in view of the great and growing importance 
of the British possessions on the East Coast of 
Africa, it may before long be found possible to 
establish a British line both outward and home¬ 
wards. The Consul considers it unfortunate that 
the British East Africa Line and the British Indian 
Steam Navigation Company, which also runs a 
monthly outward service from London, instead of 
combining against foreign competition, entered into 
a rate war, which resulted in a drop in freights from 
£l 15s. to 7s.; and that with the subsequent with¬ 
drawal of the British homeward service, and of the 
British Indian service to and from Bombay, British 
merchants are again left to the mercies of foreign, 
lines. 
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NOTICES. 

EXAMINATIONS. 

The results of the Advanced and Inter¬ 
mediate Examinations (Stages III. and II.) 
have been published, and copies have been 
sent to Centres for distribution to all Candidates 
who sat for examination. It is hoped to 
publish the results of the Elementary Examina¬ 
tions (Stage I.) next week. 


The total number of candidates examined 
in all three Stages was 22,507. These candi¬ 
dates altogether worked 2^,805 papers. The 
two most popular subjects were, as usual, 
Book-keeping and Shorthand, in which 8,544 
and 6,806 papers were worked respectively. 

The Examination Programme for 1909 will 
be ready in September. The Programme 
contains the syllabuses of all subjects, also 
the papers set in 1908, with the Examiners’ 
reports on the same. 


TIME TABLE FOR 1909. 



Monda}', March 29. 
(7—10 p.m.) 

Tuesday, March 30. 
(7—iop.m.) 

Wednesday, March 31. 
(7—10 p.m.) 

Thursday, April z. 
(7—10 p.m.) 

Friday, April 2. 
(7—iop.m.) 

Advanced Stage. 

Book-keeping. 

Precis-writing. 

Economics. 

Danish and 
i Norwegian. 

Arithmetic. 

) Commercial Law. 

German. 

Italian. 

Spanish. 

French. 

Commercial History 
and Geography. 

Typewriting 
(7.30 to 10 p.m.). 

Accounting and 
Banking. 

Shorthand (140 and 
120 words per 
minute) (7.15 to 
10 p.m.). 

Portuguese. 

English. 

Russian. 

Swedish. 

Chinese. 

Japanese. 

Hindustani. 

Intennediate Stage. 

Typewriting 
(7.3010 10 p.m.). 

French, 

Danish and 
Norwegian. 

Commercial His¬ 
tory and Geo- 
graphy. 

Book-keeping. 

Prdcis-writing. 

English. 

Economics. 

Spanish. 

Arithmetic. 

German. 

Portuguese, 

Italian. | 

Russian. 

Chinese. 

Japanese. 

Hindustani. 

1 

Swedish. 

Shorthand (100 

1 and 80 words 
per minute) 

1 (7.15 to 10 

p.m.). 

a 

Handwriting and 
Correspondence. 

French. 

German. 

! Italian. 

Typewriting 
(7,30 to 10 p.m.). 

Book-keeping 

Spanish. 

Shorthand {50 words 
per minute (7.15 
to 10 p.m.). 

Commercial 

Geography. 

Arithmetic. 

Music. 


Harmony. 

Rudiments of Music 

(7 to 9 p.m.)- 

1 



The last da]^ for receiving entries is February 23rd. 

The special subject for Commercial History and Geography is:—South and Central 
America. 
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ILLUMINATION AND HYGIENE. 

By Leon Gaster. 

Editor of “ The Illuminating Engineer.'* 

At the present time we study the subject of 
health, and impose sanitary rej^ulations with 
a thoroughness that would not only have been 
regarded as unnecessary, but would even have 
been considered highly ridiculous by our fore¬ 
fathers. We have learned to appreciate the 
fact that small details affecting the public 
health, insignificant in themselves, may, in 
the aggregate, have serious consequences. 

To the writer it has long been a matter for 
regret that the care which is bestowed upon 
many other important aspects of hygiene has 
not been extended with a similar thoroughness 
to the question of adequate light and illumina¬ 
tion, and his main object in writing this article 
has been to bring the matter before the Society 
of Arts, who have already done so much to 
rouse an interest in questions of hygiene and 
education. The present moment is particu¬ 
larly opportune for the study of these con¬ 
ditions. Our methods of producing light have 
undergone a remarkable development. The 
old flat-flame gas burner is giving way to 
the incandescent mantle, the carbon filament 
electric glow lamp is being slowly but surely 
replaced by the newer metallic filament lamps, 
and the flame arc and high pressure incan¬ 
descent gas are causing a revolution in 
methods of street lighting. Other still more 
recent types of illuminants are now making 
their appearance. We should therefore be 
acting wisely in taking up the study of illumina¬ 
tion at the present stage when the revolution 
in the methods of lighting may be said to have 
entered upon a new era, in order that data 
may be available to settle the more complex 
problems that are certain to arise in the future. 
We now turn a great part of night into day, 
and carry out an amount of work by night that 
would have been literally impossible only a 
few decades ago. The amazing growth in 
the amount of magazines and printed' matter 
now available bears witness to the change that 
education and improved methods of securing 
artificial light have brought about. As a 
whole, we undoubtedly read more than we 
used to do. 

The influence of illumination on health can 
hardly be doubted. It is only by ’means of 
light that we are able to ei^^i^cute our work at 
all, and if the illumination is defective we 
naturally experience a greater degree of strain 
to carry it out. Anyone who has 


been obliged to live for any length of time in 
dingy and badly-lighted rooms knows the 
depressing effects of such surroundings. This 
point was emphasised by Mr. Patchell in his 
presidential address to the Association of 
Engineers in Charge, last November, when he 
said *— 

“ Good lighting is conducive to economy in both 
engine and boiler rooms, as plant in a badly-lighted 
room never gets properly looked after or cleaned. 
Why should it } It is no credit to the cleaner if 
it cannot be seen. Dirt is about the worst disease a 
plant can suffer from, as it invariably means neglect 
of small indications and warnings, timely attention to 
winch would prevent the otherwise inevitable break¬ 
down. Not only is the plant better cared for, but 
men all work better in cheerful surroundings, and 
lose less time through sickness.” 

In short, both our work and our health suffer 
when the illumination is not up to the required 
standard. 

It may be asserted that illumination is now 
as requisite a commodity as food, air, or good 
drainage, and deserves to be considered with 
the feame care that is now bestowed upon these. 
Public attention has already been drawn to 
the necessity for good ventilation in rooms, 
and for removing the products of combustion 
of illuminants to some extent. But there are 
other questions of equal importance connected 
with illumination, which are hardly yet suffi¬ 
ciently recognised. Bad lighting, by increas¬ 
ing the difficulty experienced in carrying out 
even the simplest operation, must indirectly 
affect the general health. The most direct 
influence which we must look for is in the 
deterioration of eyesight of people working 
under unsatisfactory conditions. In this con¬ 
nection it is singular to reflect that whereas 
public opinion rightly condemns an employer 
who coops up his workpeople in an ill-venti¬ 
lated and insanitary workshop, it does not con¬ 
cern itself in the same way with the possibility 
that he may be ruining their eyes by only pro¬ 
viding a miserable and inadequate illumination. 
When we remember, too, that children often 
work in such factories at a comparatively early 
age, when they are particularly susceptible to 
strain through working under bad conditions, 
the importance of insisting on proper illumina¬ 
tion, as well as good ventilation and sanitation, 
&c,, becomes the more apparent. 

In the case of children in schools, indeed, 
the necessity for good lighting must be felt to 
be greater than ever. They are called upon 
to make special efforts to learn at the most 
important period in their development, and 
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the simplest operation undertaken by them, 
child^s play though it may be to an adult, may 
be a matter of very great effort. 

Dr. Kerr, Medical Officer to the London 
County Council, in his most recent report to 
the Educational Department, laid stress on 
this aspect of the question, in the following 
words : — 

“ A normal person of middle age will distinguish 
chaiacters on paper in a poor light with greater 
readiness than a child, because the characters are 
more familiar to the adult, and so much more easily 
recognised. Conversely, a child requires a better 
light to learn by than does an adult, to whom read¬ 
ing is second nature. From a large number of ex¬ 
periments, the least illumination permissible on the 
school-desk of a child has been found to be equal to 
10 candle-metres.” 

In 1897 a paper was read before the Society 
of Arts by Mr. Brudenell Carter, on ” The 
Eyesight of Children.” The reader of the paper 
exhibited some interesting pictures illustrating 
the unnatural attitudes of children, attempting 
to write by the aid of light coming from the 
wrong direction. There is, indeed, ample 
medical support for the impression that the 
eyesight of school children requires careful 
study. Investigations on this point have been 
carried out with exceptional completeness in 
different countries in Europe and in the I ^nited 
States, and all have led to the same results. 
Space forbids these being quoted in any detail 
in the present article, but reference may be 
made to the collection of data in the special 
section of T?ie Illuminating Engineer for 
January of this y^^ar. 

Thus, Miss Sayer, assistant medical officer 
to the London County Council, quoted figures 
at a recent meeting of the International Con¬ 
gress of School Hygiene, to illustrate the 
steady deterioration in eyesight during school 
life, and mentioned that in the London schools 
alone 25,000 children are seriously handicapped 
by defective eyesight. 

Dr. H. Wright Thompson, oculist to the 
School Board of Glasgow, found that 35 per 
cent, of the children in the 67 schools visited 
by him had more or less defective sight. 

Professor Scott, in the United States, has 
quoted even higher figures. A circular issued 
from the United States Bureau of Information, 
in 1881, elicited the fact in the highest grades 
of school life, as many as 60 to 70 per cent, of 
the children possessed markedly defective 
sight, andT he himself states that he even met 
with a class in which the percentage rose 
to 84. 


The existence of this deterioration is a matter 
for grave concern to the medical authorities, 
and it may be hoped that the systematic medical 
examination of school children now enforced 
under the directions of the Board of Educa¬ 
tion will be of service in suggesting a remedy. 
The magnitude of such investigations will be 
really understood from the fact that there are 
over a million children in the schools of 
London alone. 

The first necessity seems to be to collect 
data which will definitely settle what are the 
conditions responsible for the defects alluded 
to. It is of course quite possible that our 
methods of education are partially responsible, 
but it also seems to be generally agreed that 
the conditions of illumination in schools often 
leave much to be desired. Dr. Kerr, for in¬ 
stance, found that of 163 schools visited, the 
artificial ilumination of about 20 per cent, was 
classed as only fair, while about 18 per cent, 
were considered bad. The window-illumina¬ 
tion was likewise classed as only fair in the 
case of about 27 per cent, of the schools 
visited, w^hile in the case of about 25 per cent, 
it was condemned. Professor Scott recently 
reported that the illumination in the schools 
visited by him in the United States was often 
very inadequate, and wound up his remarks as 
follows :— 

** Because of the lack of attention that is paid to 
the light actually present in the schoolroom, and 
because of the great difficulty in adjusting our win¬ 
dows and shades to the varying intensities of the 
external sources of light, it is not surprising that we 
should find in our schoolrooms conditions of lights 
so bad during many hours and days, that the reading 
of ordinary printed matter without undue strain on 
the eyes is impossible.” 

Attention has been drawn to the conditions 
of eyesight in schools by the extensive data 
available. But it is quite possible that an 
investigation into the illumination of factories 
and the eyesight of w’orkers therein, carried 
out with equal thoroughness, would lead to 
equally disquieting results. 

On the other hand, there remains much to be 
learned exactly as to w'hat is to be aimed at and 
what avoided in order to secure perfect illumina¬ 
tion from the physiological point of view. We 
realise, for instance, that to place very bright 
sources of light in the direct range of view of 
the eyes is physiologically bad, but w^e still 
lack a sufficiently authoritative medical deter¬ 
mination of the limiting brilliancy of sources 
of light which can be permitted under these 
circumstances. In the same way it is desir- 
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able to study the exact strength of the illu¬ 
mination required for certain purposes. One 
would also like to know definitely what dis¬ 
tinction, if any, exists between the action on 
the eyes of the light from different varieties of 
illuminants, such as electric incandescent 
lamps, gas mantles, acetylene, oil, (Src. This 
last point has been the subject of much profit¬ 
less recent discussion in the absence of suffi¬ 
ciently authoritative evidence. As a matter 
of fact it was raised by one of the speakers in 
the discussion on the paper by Mr. Brudenell 
Carter already mentioned, and is still unsettled 
to-day. 

All these are questions which require the 
co-operation of those most closely connected 
with the different aspects of the subject— 
engineers, architects, medical men, &c. The 
value of such co-operation is becoming more 
and more fully realised. A number of valuable 
researches have been carried out on the illumi¬ 
nation in the schools in Munich, in Germany, 
and elsewhere, and we hear that the question 
of providing for adequate illumination in 
schools in that country, yet to be built, will in 
future be discussed by a Board of experts, by 
whom the physiological and engineering sides 
of the problem will receive due consideration. 

Similar valuable work is being done in 
the United States, in connection with the Illu¬ 
minating Engineering Society. This society, 
which is devoted to tlie subject of lighting and 
illumination, and which at its commencement 
only numbered ninety members, has, in less 
than two years, increased its membership to 
over 1,000, and numbers among them repre¬ 
sentatives of many different professions. We 
may, therefore, hope soon to be in possession 
of more complete data on the questions in 
dispute to which reference has just been made. 

Meanwhile, we ought to encourage co-opera¬ 
tion of a similar nature in this country, and 
much might be learned by extending the 
present systems of inspection of schools and 
factories so as to include the study of illumina¬ 
tion. In the face of the evidence available it 
can hardly be doubted that illumination exer¬ 
cises an influence upon eyesight and upon the 
general health of the nation. It is not enough 
to observe defects; we must also study the. 
conditions which are responsible for these 
defects having arisen. And only by the 
mutual help of all^ the different experts inte¬ 
rested in the matter can we 80 this in a really 
||(!|eh^fic and authoritative way. 

;^iti^e writing this article the author has 
bhW#e& that independent efforts are being 


made in the United States to induce the Board 
of Health to take up the question of devising 
regulations to guard against the utilisation of 
artificial illuminants under conditions liable 
to be injurious to eyesight. 


INFLUENCE OP GAS FUMES ON 
LEATHER. 

Mr. M. C. Lamb has lately written a valuable 
paper on *‘The Deterioration of Leather under the 
Influence of Gas Fumes,** which has been reprinted 
from the ‘‘Journal of the Society of Dyers and 
Colourists.*’ After a full account of his experiments 
and a series of tables of results, Mr. Lamb writes :— 

“ There is no doubt that chrome-tanned leather, 
judged from a wearing point of view, is much superior 
to vegetable-tanned leither, and with reasonable care 
and treatment there appears to the writer no reason 
why a book bound in chrome leather should not 
exist, and the binding be still in good condition, at 
the end of several centuries. Unfortunately, however, 
in the ordinary binding there is some little difficulty 
in the working of this leather by the bookbinder. 

“The difficulties presented are~(i) The leather 
does not adhere well with the ordinary bookbinders’ 
paste; (2) the leather possesses more elasticity and 
stretch than ordinary tanned leather, and in conse¬ 
quence more care is required by the binder; (3) the 
leather does not lend itself readily to the production 
of a permanent bold grain ; (4) it embosses with diffi¬ 
culty, particularly if not tannin mordanted ; (5) gold 
blocking is somewhat difficult on chrome leather. 
These difficulties are really only minor ones and can 
no doubt be easily surmounted. 

“ It might be remarked, in passing, that some few 
American bookbinders have been binding books in 
chrome-dressed sheep, dressed with a nap or velvet- 
like flesh-side, the leather being used flesh-side out^ 
wards, for some time, the binding taking the form 
of the old-fashioned box Bible, but without the edges 
folded over. 

“Some four or five years ago, by the courtesy 
of Mr. F. G. Golding, of the Leather Trades 
School, the writer had presented to him a number 
of cuttings taken from skins which had been used for 
exhibition purposes in connection with boot and shoe 
classes. The skins from which these cuttings were 
taken had been hung for a considerable number of 
years on the walls of a room in the school just 
mentioned, in which room coal-gas was burned each 
evening. The whole of the skins, with two 
eace}>ticm8, showed very curious tendering, as 
will be noticed from the samples exhibited. The 
pieces of leather include samples of seal and goat 
morocco, fur seal, East Indian kips, hides, calf and 
curried leathers, wax! kips and wax calf, alum- 
dressed leather, and patent or japknned leather. 

“ The patent txt japanned leather had withstood 
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the action of the heat and gas fumes with a 
remarkable degree of success due, without doubt, to 
the protective varnish coating. The alum-dressed 
leather was comparatively little the worse for the 
treatment. 

“ In view of the above discovery it was thought 
advisable to commence a series of experiments ex¬ 
posing dyed alum leather to the action of gas fumes. 
This was accordingly done, with the result that it 
was found that alum-dressed leather was practically 
equal in gas-resisting properties to chrome-tanned 
leather. 

Alum-dressed leather does not make an ideal 
leather, particulaily because of the fact that, like 
chrome leather, it is perhaps a little difficult to 
manipulate in the making up to produce a pleasing 
effect when used in binding, but chiefly because 
extreme care has not been teken by the leather 
dresser to remove practically the whole of the excess 
of salt in the dressing. The leather, owing to the 
])resence of salt, is hygroscopic, and when kept in a 
damp atmosphere absorbs moisture, in extreme cases, 
to such an extent as to render the leather quite damp. 
These, however, are technical difficulties, which can 
be overcome if required. 

“ The general conclusions to be drawn from these 
experiments are;— 

“(i) That mineral tanned leathers, alum and 
chrome, under ordinary conditions and if well dressed, 
appeal to be the leathers that will still be in existence 
and in a state of decent preservation 300 or 400 years 
hence. 

“ (2j That tannin mordanting of the above leathers 
tends to shorten their life. 

“(3) That the most suitable vegetable tanned 
leathers are those tanned with .sumach, algarobilla, 
chestnut extract, myrobalans, and the pyrogallol 
tannins generally, algarobilla and sumach being parti¬ 
cularly useful. 

“ (4) That the acid dyestuffs must be applied with 
an organic* acid assistant. 

“ (5) That It would be well to omit the fixing 
operation if the dyeing is to be performed with basic 
dyestuffs. 

“ (6) The best resistant to deleterious influences of 
the finishes tried is shellac, and the next best albumen. 


THE WORLD’S TIMBER SUPPLY. 

The probable coming of a timber famine has been 
frequently prophesied, and The 'Times of the i8th 
inst. contains a warning letter on the subject from 
Mr. Angus Cameron dated from California, upon 
which letter the same issue of that paper contains a 
leading article. 

* Since these experiments were first commenced, formic 
acid has been placed on the market at a price which will 
aUow of its being employed in leather dyeing. This acid is 
snore suitable than either acetic or lactic acid for this pur¬ 
pose. (See ''Formic Add in Leather Dyeing," by M. C. 
I<amfo, Journal Sseistjf of Dyers and Colourists, 


Mr. Cameron writes :—"To those of us who have 
spent the greater part of a lifetime in the inter¬ 
national timber trade and have travelled extensively 
the timber-producing regions of the world, it is a self- 
evident fact that a time of scarcity is approaching^ 
much more rapidly than most people suppose. I 
would place the time of scarcity at 25 to 30 years. At 
the present rate of consumption the United States 
supply will certainly be exhausted in about that time, 
and Canada, with the United States drawing on it 
from now on, cannot hold out much longer. All the 
most accessible timber on the shores of the Baltic has 
been used up, and the interior supply will be gone in 
less than 30 years. With conditions like these to be 
met in so short a time, what are you to do in the 
Old Country to meet it. 

" In the short space of 30 years it w’ould be im¬ 
possible to meet this famine by planting, and while 
your home timber is growing it is necessary you 
should look up some other source of supply. The 
two most likely regions are the Amazon or the 
Uganda Protectorate. As the timber regions of 
UgHnda above 4,000 ft. are suitable for w’hite 
labour, it seems to the writer that this is a much 
more desirable region to develop than the Amazon, 
and being within the Empire would In; free from 
the tri - weekly revolutions so common in the 
South American Republics, consequently giving 
greater security to the capital necessary to develop 
the forests. 

He continues—" I estimate the timber area of 
Uganda at 40,000 square miles, that is to say, 
25,600,000 acres, which at 1,000 cubic feet per acre 
would yield 25,600,000,000 cubic feet in all. Why 
should this enormous forest be alloived to rot on the 
stump when you need the timber so much at home ? 
It is a self-evident fact in a foiest that is perpetuating 
itself that it decays as fast as it grows, and we know 
that this decay and growth is about 40 cubic feet per 
acre per annum, hence there is 1,024,000,000 cubic 
feet rotting in the forest of Uganda every year. For 
the benefit of the general reader I may state that 
this annual decay of timber would, if converted 
into sleepers, be sufficient for 170,000 miles of 
single track railway, and all this without injury to the 
forest.” 

Mr. Cameron concludes with this advice;—" My 
advice to you at home is to plant every available inch 
of ground. Don’t say you haven’t any. I know of 
several millions of acies in England, Wales, Ire¬ 
land, and Scotland that can produce a profitable 
crop of timber, and which in the interest of coming 
generations should be planted. Assuredly this 
timber famine will be upon you in less than 30 
years ” 

On these points The Times remarks, " In view of 
the coming crisis. Mr. Cameron has two suggestions 
to offer to this country. The first is that it should 
develop its own potentialities as a grower of timber. 
But, as that is a remedy which, even if taken in hand 
to-day, might not not have effect in time, his second 



892 


JOURNAL OF THE ROYAL SOCIETY OF ARTS, 


August aXf Z908. 


suggestion is that we should develop scientifically 
the output of other regions, which are neglected at 
present. More especially he advocates the develop¬ 
ment of our own territories within the Empire, and, 
in particulare, those of British East Africa. 

** It does not appear that Mr. Cameron speaks with 
first-hand knowledge of the forest regions of the 
British East African Protectorate, and we are in¬ 
clined to think that, important as these may prove 
in the economic development of the Protectorate, 
he has greatly over-estimated their possibilities, 
as a factor in the world’s supply. The Mau and 
Kikuyu escarpments and the slopes of Mount Kenia 
undoubtedly include some vei7 fine forest. But only 
a portion of it consists of cedar and other lighter 
woods, and the heavy African hardwoods would not 
meet the case of a deficiency in the lighter timbers of 
Canada or the Baltic which our correspondent fore¬ 
sees. Again, under present conditions of the market 
it is very doubtful if the timber of the Mau, however 
cheaply and even recklessly exploited, would stand the 
cost of 500 miles of haulage over a narrow-gauge line. 
A serious rise in prices may, no doubt, alter all that; 
and in the meantime, even if East Africa cannot yet 
be held out as an Eldorado for the timber merchant, 
there is everything to be said for the provision of an 
adequate forestry staff to safeguard and improve its 
forests with a view to the future.” 

With respect to the second suggestion, TAe Times 
expresses the opinion that although there are diffi¬ 
culties, they ought not to be insurmountable if the 
British Government took the matter up with the 
necessary energy. 

<‘As regards the desirability of afforestation in 
these islands there can scarcely be two sides to the 
question for anyone who has gone into the subject. 
Even at present prices the forests of Germany and 
France—to take the most highly-developed industrial 
countries of Europe—represent an enormous annual 
and capital value, with which we have nothing to 
compare, though all over these islands, and more 
particularly in Scotland and Ireland, there are great 
tracts at present devoted to far less profitable pur¬ 
poses than forestry. Moreover, forestry is a national 
industry, which has a considerable social value. The 
idea, frequently put forward on Liberal and Labour 
platforms, that afforestation can provide an immediate 
occupation for the unemployed, is, no doubt, crude 
enough. Forestry is a highly-skilled industry, re¬ 
quiring trained and experienced workers. It is 
precisely because it is an industry which can be made 
to support permanently a large class of skilled and 
well-paid workers, which suffers little from the 
fluctuations that attend other crops, and which yields 
a product that is in constant and increasing demand, 
that forestry can exercise so beneficial and steady¬ 
ing an influence on the general coarse of trade 
and, employment. But the affopiestation of these 
islafids, u it is to be carried out seriously, can hardly 
beitaken in hand by any other authority than the 
State;. « 


THE HAT INDUSTRY OF ECUADOR. 

The plant known as “ planta de Toquilla,” grows 
wild in the low, damp forests of Ecuador, and is 
extensively cultivated in some localities, yielding the 
straw from which are made the Toquilla straw hats, 
known sometimes as Panama hats or Jipijapa hats. 
The plant is fully developed at eighteen months, and 
is said to live from forty to fifty years. After a 
sufficient number of the leaves expand to form 
shade, harvesting is begun, and consists in gathering 
monthly the young leaves while yet folded up, 
though just beginning to open. It is from these 
that the straw is obtained, the leaf stalk being cut 
off about five inches below the leaf to facilitate 
handling. The leaf is opened and two or more of 
the outer plaits are tom off from each side, as they 
are too tough to form good straw, and too green to 
bleach. The remaining portion is torn, plait by 
plait, these being generally about half-an-inch wide 
and corresponding to the parallel veins. They are 
further split into shreds of varying sizes, according 
to the fineness of the straw required, sometimes with 
the finger nail, but usually with an instrument, the 
points of which are needles properly arranged in a 
piece of wood, the plait being ripped into fibres, 
which are left attached to the leaf stalk, the waste 
fragments being tom off and thrown away. The leaf 
stalks with their numerous fibres attached, are then 
gathered and submerged in boiling water, afterwards 
being dried, first in the shade, and subsequently in 
the sun. In Ecuador it is not usual to add anything 
to the water in which the straw is boiled, though 
lemon juice is sometimes added. At times the fibie 
is used without further preparation other than drying, 
but a much better straw is obtained by boiling the fibre 
for a short time. According to the American Consul- 
General at Guayaquil, the best Toquilla straw is grown 
in the vicinity of Manglaralto, where enough is produced 
for the entire demands of the canton, besides supply¬ 
ing considerable quantities to the provinces of Azuay 
and Canar, a still larger quantity being exported to 
Catacaos, Peru, where it is used for manufacturing 
the well-known hats called ** Catacaos.*' For tran¬ 
sportation or export the straw is baled loosely in 
quantities of 85 to 90 pounds, and generally sells for 
about 2s. 9d. per pound, but during the month of 
March last, on account of the increased demand, it 
brought the unusually high price of 3s. qd. a pound. 
Six years ago the same article could not be marketed 
for more than 6d. or yd. per pound. The present 
high price is owing to the large amount of straw now 
used in making hats for export and on account of the 
relatively small production, especially during the dry 
season, the prices ranging from 2s. iid. to 3s. 4d. a 
pound. The straw is classified for market into four 
distinct classes—coarse, medium, medium fine, and fine 
—the finer and more delicate grades commanding the 
highest prices. A small quantity of straw is exported 
to Europe, Germany being the principal consumer. In 
the province of Guayar are made the hats commonly 
known in Ecuador as costefios,” meaning a coast 
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'product. As a rule these hats are of an inferior class, 
but some of them are considered to be very good, many 
selling for a high price. They are also considered to 
be of superior workmanship and more serviceable, con¬ 
sidering their grades, than those made in other parts 
of Ecuador. No special preparation is used 
on the straw or hats to enhance their appearance 
or finish. The production is comparatively small, 
amounting to about 500 or 600 dozen a month, 
nearly all of which are exported, 7 nd Guayaquil. 
The provinces of Azuay and Cafiar, situated in the 
eastern part of Ecuador, also produce large quantities 
of Toquilla straw hats. The greater part of those 
made in the villages of Guaylaquiza and Sigsig are of 
inferior quality and of greyish colour, on account of 
the straw being used in its natural state without first 
preparing it, which is not done in Cuenca and Azo- 
quez, where only well-prepared straw is employed, 
which produces a better class of hat. Hats made in 
' Cuenca and vicinity are called by exporters Cuencas ” 
or “ blancos,” and are peculiar in their make up and 
style, difi'ering materially from those made in other 
parts of Ecuador. The monthly production of these 
provinces is estimated to be from four thousand to 
five thousand dozen. The principal hat market in 
the district is Azoquez, where large numbers of 
buyers and sellers assemble every Saturday. In the 
province of Irobabura, which lies in the iiorth*eastem 
part of Ecuador, on the eastern slope of the Andes 
mountains, they weave the Toquilla straw hats from 
straw imported from the Cauca Valley, Columbia. 
The workmanship of these hats is good, but the straw 
is inferior to that of E cuador, and the hats are not 
regarded as being up to the average standard. 
From one hundred to one hundred and fifty 
dozen are woven monthly, and are for home de¬ 
mand and not for export. In Manabi Province are 
woven what are said to be the finest Toquilla straw 
hats produced in the world. These are known as 
** Montecristi or ** Manabi ’’ hats, and are especi¬ 
ally noted for fineness of fibre and excellent work¬ 
manship, the highest grades which are called 
** Especiales,” commanding the enormous price of 
^£20 to £25, A limited number of these high grade 
“Especiales” are made, as few weavers understand 
making them, and the demand is small. From five 
to six months are required to make one of these, as 
work on this class of hat can only be done during 
• certain hours of the day. The industry is especially 
well developed in the canton of Jipijapa which pro¬ 
duces its full share of the average grades found on 
the markets, carrying with them their provincial or 
local name, “ Jipijapa ” hats, a name well-known in 
foreign ntarkets. The province of Guayaquil is said 
to produce the largest quantity of the so-called 
'** partida corriente ” and **entrefinos” produced in 
Ecuador, and the monthly production is estimated at 
*650 dozens. They are exported from the port of Cazo 
to the United States, Mexico, Cuba, and to Europe. 

' Boim of them also come to Guayaquil and are re- 
^ shipped by agents who export them on commission. 


THE WORLD’S GOLD SUPPLY. 

The following particulars are taken from an article 
on “The Annual Movement of Gold,” by R. L. 
Bamum, in T/i^ American Exporter^ of New York: 

“ The annual gold movement has come to be one 
of the most interesting factors with which the com¬ 
mercial interests of a great nation have to reckon. 
What is known as the world’s floating supply of gold 
always goes to the market which bids the highest 
price, and in this way the many millions which are 
annually exported and imported at such centres as 
New York, London, Paris and Berlin, have come to 
have no little significance as indicating the status of 
each nation’s financial and business interests. Taken 
as a whole, the world produces about 400,000,000 dols. 
(;f80,000,000) in gold every year. Of this amount, 
the United States and its immediate environs con¬ 
tribute about 100,000,000 dols. (;^2o,ooo,ooo), the 
heaviest output of an> single contributing source 
coming from the South African mines. 

“ The total visible stock of gold in the world 
to-day representing the coinage of the various 
nations, and the production that is used for the 
arts, approximate something like 4,500,000,000 dols. 
(jf900,000,000). Of this total, about 400,000,000 
dols. (;^8o,ooo,ooo) is held in the shape of coin, 
which is at the basis of all international exchange 
operations. Of this vast sum, there is always what 
the world calls a floating supply; that is a certain 
surplus stock which can be attracted from one country 
to another by means of a high money rate or some 
other form of special bid. Since the remarkable 
development of trade between the United States and 
the Latin American nations, we have become heavy 
exporters of gold to the Argentine Republic and 
other South American countries of great industrial 
activity. Most of these transactions are prompted by 
operations in London exchange, and nearly every 
fall, there has been an increased tendency to ship 
gold from New Yoik to London in payment of 
England’s indebtedness to Buenos Ayres. We shall 
in all probability repeat this movement during the 
coming fall, and it is only a question of time when 
there will be a material enlargement of the gold 
movement between the United States and the 
Argentine Republic direct. 

“ Of the 106,000,000 dols. gold (;^21,200,000) which 
was sent to the United States by Europe in response 
to the high bid of the New York money market last 
autumn, one-half has already been returned in the 
form of gold shipments to France and Germany. 
This has been done without the slightest derange¬ 
ment of money rates at New York, which now rule 
at the lowest level seen at any time since 1904. 
We shall undoubtedly ship gold to the Argentine 
Republic later in the year, when the demand for 
money at London becomes sufficiently active to 
make it advantageous for that market to shift upon 
New York the burden of paying the English in¬ 
debtedness to South America. In this way, the 
floating supply of gold will be again diverted to 
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the market offering; the highest bid, just as the 
present movement of gold between New York and 
^Berlin has been governed wholly by the special in¬ 
ducements oflPered by German bankers to obtain the 
floating supply of our metal in competition with the 
bids of the French market. 

*^The effect of this international manoeuvring for 
the floating supply of gold was well illustrated by 
the present outward movement of American gold 
which set in with the engagement of the first Paris 
shipment at New York on April 15th last. For a 
fortnight after that movement started, all of these 
gold shipments were consigned to Paris direct, and 
no gold was sent to Berlin until that market made 
the extraordinary bid through its offer of a remark¬ 
ably liberal interest allowance on engagements of 
American gold. By that means the Berlin bankers 
made an effective bid for the fleeting American 
gold, and brought about conditions whereby the 
Paris market was utterly powerless to secure our 
metal, unless it made as liberal an offer as the 
Berlin bankers did. 

‘‘Ever since the Boer war, the Paris market has 
been the chief recipient of the world’s floating gold, 
for the reason that the heavy indebtedness created 
in France’s favour through the English and other 
foreign borrowings in some way related with the 
Boer War expenditures, gave the French bankers 
absolute command of the metal. The high record 
export year was 1904, when 81.500,000 dols. gold 

16,300,000) left New York for Europe during 
the annual outflow, which extended from April 
until the last of September. That operation was 
wholly explained by the extraordinarily cheap money 
rates at New York, by the remittance of 50,000,000 
dols. in gold 10^000,006) in payment of the Panama 
Canal, and by the release of capital tied up in the 
business ventures before the period of trade de¬ 
pression. 

“ One of the most hopeful signs of the present 
situation is the continued enlargement ot the world’s 
output of gold. This will add enormously to the 
floating supply. In this respect we are much more 
fortunately situated than we were following the 
panics of 1857, 1873 pr 1893. Each of those years 
marked a period of rapidly expanding credit followed 
by a gradual diminution in the world’s gold pro¬ 
duction. The gold tide set in motion by the Cali¬ 
fornian discoveries, were just coming to be a factor 
when the country was visited by the panic of 1857.. 
The financial unrest of 1873 at the period when 
the world’s output was indeed at a low point. The 
severe depression of 1893 c^me as the direct result of 
the silver heresy, and while tlm 6titput of gold was 
increasing the United States was losing all its ad¬ 
vantage through the disappearance of the metal from 
the channels of circulation, owing to the fear that the 
Standard of value would be debafifsd* 

“the outlook to-day is jn all respects hopeful, 
4dtl|h0Mgh there has be^ a huge expansion of credit, 
theie Is ^ the slightest sign of any cessation in the 


unprecedented production of gold. And that means 
a great deal, for the reason that gold is at the basis of 
all international business operations, and is the one 
thing needful for any prolonged and real, beneficial 
expansion in our international trade relations. There 
is reason to believe, too, that the United States as a 
nation will hereafter become a more heax’y contribu¬ 
tor to the world’s floating supply of gold. While 
the avenues ot production have been in many cases 
restricted by the unusual complications connected 
with the disturbance of last year, the fact remains 
that a large portion of the gold-producing area of the 
United States has not been developed as yet to any¬ 
thing like its ppssible proportions. The enormous 
gain in the Nevada production alone will soon bring 
this country into close competition with South Africa 
as the world’s greatest gold producer. Very large 
interests are now joining in a scheme of development 
work which is fast transforming a desert wilderness 
into thriving cities. Yet the Valley of “ Dry Bones,” 
as well as the undeveloped region of New Mexico, 
Montana, Arizona, Oregon and Idaho, is so vast that 
there are untold areas of possible wealth which have 
been scarcely tapped at all. The Transvaal mines 
are now producing about 2,500,000 dols. of gold 
(;f500,oco) a week, which, of course, means an 
enormous aggregate production for the year. Enough 
development work has already been mapped out in 
the gold area of the United States to indicate that 
there will be a new impetus given to the producing 
movement in the Western section of the United 
States, and to indicate that the most successful 
results will be obtained. 

“ All this will mean enormous enlargement of our 
trade relations with outlying nations and necessarily 
a very decided improvement in the general scheme of 
mining operations. 

“ Perhaps more thap anything else the international 
flow of gold, and the rather spectacular features 
attaching to its transportation, bring to the public 
more fully than anything else the fact that gold, 
whether in coin or bar, is after all merely a commo¬ 
dity like grain or lumber. It is a commodity first, 
and a standard of value afterwards. As a commo¬ 
dity it is subject, precisely like others, to the laws of 
supply and demand.” 


THE MINING INDUSTRIES OP 
COLOMBIA. 

Mines which were successfully worked a century 
ago in Columbia, are no longer workable without 
recourse to scientific processes. There are in 
Culombia many difi&culties in t^e way of successful 
mining; the scarcity of labour, the bad climate of 
many good mineral districts, the difficulty oi com* 
mufdcation, the scarcity and high price of provisions^ 
and the lack of confidence inspired bv a long period 
fOf pcditscal disturbance, which, .however, is bdbsg 
gradually restored. The district of Colombia most 
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noted for its gold production is the department of 
Antioquia. The Cauca comes next, and then follow 
the departments of Bolivar, Tolima, Santander, 
Magdalena, Boyaca^ Cundinamarka, in the order of 
importance indicated. Panama is left out as it no 
longer forms a part of the Colombian entity. The 
United States Consul at Barranquilla says that 
Antioquia comprises an agglomeration or cluster of 
cordilleras, which seem to have been unusually 
favoured by nature for the formation of gold veins. 
Unfortunately almost every placer mine there has a 
proprietor, who is always disposed to sell at a high 
price, but rarely working his own property. Some 
parts of Antioquia are yet to be opened to exploita¬ 
tion, for example, the mountains to the east and 
south-east of Remedios, the rivers Tamar and Ite, 
the region called Alcante,” the left bank tribu¬ 
taries of the Magdalena (San Bartolome, Nare, 
and La Miel) where placer and quartz mines 
have not yet been seriously prospected, and the 
north-western region (Rio Sucio, Dabeida, Ituango, 
Sinitabe, &c.), almost deserted at the present 
time. On the other hand the rich groups have 
been, and are now, actively developed. The working 
of the quartz mines or gold veins (in Colombia, gold 
is often found mixed, not only with quartz, but also 
with mica schists) requires more work and preliminary 
expense than that of alluvial mines, or free gold, con¬ 
sequently the number of people engaged in that line 
is more reduced. Many such mines have remained 
unproductive for causes of infiltration or caving in. 
They all possess their history as to richness, frequently 
very exaggerated. Nevertheless it is a fact that some 
of them must have been very rich, considering the 
means and methods used in defending as w'ell as 
hiding their approach and entry. Ancient tunnels are 
still found in various places, with iron doors and 
locked with enormous bolts, as though they had been 
full of treasure. The miners and aboriginals of 
Antioquia are, as a rule, very sagacious and alert in 
the tram, action of business, and the foreigner has to 
be on his guard in dealing with them. The Tigui 
(Guamoco) region in all probability possesses still un¬ 
known riches, and presents a vast held to modern 
prospectors. The Tigui region has been little worked 
by the Spaniards, for lack of knowledge as to the 
bringing of the water on the elevated parts for 
hydraulic purposes, and can be considered virgin. 
Since 1890, various companies have been organised 
for its exploitation. The same as on the Force, the 
banks of the Tigui can be easily worked at different 
points by means of small lateral dams, making it 
possible to work on alluvions lower than the level of 
the water. The auriferous mud, as a rule, has a 
thickness of three feet, sometimes as much as ten 
feet, and its gold is very fine. Gold is found 
almost everywhere in Colombia, but is' vastly 
spread, rarely existing in any great quantities in 
determined places. Going up the Cauca river, and 
above the point where it receives the Neshi, are 
found the alluvial mines of Carceres where many 


companies are now working. In that district a good 
territory is yet to be exploited, with excellent hydraulic 
conditional conditions, abundance of water, proper 
currents and dumping facilities—the three cardina. 
requisites for the proper working of an alluvial mine. 
All the rivers emptying into the left bank of the 
Magdalena are auriferous. Lying between the Cauca 
and the high Magdalena many unworked gold veins 
are to be found, as also alluvions at the foot of the 
hills, west of Purificacion, Matagaima and Neiba^ 
In the Department ol Cauca, from the Patia River to 
the San Juan, all the rivers emptying into the Pacific 
Ocean are auriferous, but excepting a few, have been 
little examined. Various ancient mines are to be 
found in the neighbourhood of Popayan and in the 
districts known as Cacogo, Anserma and the Vega de 
Supia. The Choco region in the north-west division 
of the Cauca Department, is a vast teriitoiy whose 
hydrographical situation bears a great deal of analogy 
to the western coast of the United States, and it 
would seem to belong to the same geological period 
of formation, and it is to be suppo.sed that the same 
factors which formed the great mines on the western 
slope of the Rocky Mountains, acted identically on 
the western slope of the Cordillera of the Andes. 
The Atrato River and the valley of the San (uan 
River cover an immense region of alluvion of which 
a great part is rich and workable. The entire popula¬ 
tion is of African descent, except for a few thousand 
civilised Indians. The mining regions of Medio 
form an immense deposit of gold. On the divide 
between the heads of the Atrato and the San 
Juan, is found the “Tado** group which pro¬ 
duces platinum, until lately exploited by a few 
isolated Indians only, but recently made a Govern¬ 
ment monopoly. In 1905 the Choco produced 
over six hundred pounds of platinum, mostly 
from Tado, the San Juan, Condoto, and Iro. The 
Boliviar and Atlantico Departments, whose respective 
capitals and principal cities are Cartagena and 
Barranquilla, contain many important deposits of 
petroleum. A company has been recently organised, 
and is now boring prospective welL near the Atlantic 
Ocean. A concession has been granted to a Colom¬ 
bian for the working of the petroleum and coal lying 
between the Sinu and the Gulf of Darien, but nothing 
has been done as yet by the concessionaire by way of 
actual prospecting. Copper deposits are also found 
in the Department of Bolivar, near the lagoon of 
Simiti, which has water communication with the 
Magdalena. A Barranquilla company has lately 
started preliminary woiks on a copper mine at 
Sabaneta. The Department of Cundinamarca, 
capital Bogota, although poor in precious metals,, 
is rich in coal deposits. Being far from water trans¬ 
portation, its coal is only used for local industries and 
a few miles of still unfinished railways. The De¬ 
partment of Boyaca is more or less in the same 
condition. Coal is found, and iU this department 
that the several mines are situated—about one and a 
half hours’ ride from the small town of Muzo. The 
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Muzo district, though hot, is healthy; water and 
timber are abundant, and the land is fertile. Labour 
also seems to be easily obtainable. The emerald 
deposits vary in height from 3,000 to 4,000 feet 
above the sea level. Their area extends over 
many leagues, the Government property alone being 
estimated at 100,000 acres. It has been estimated 
that if certain recommendations are carried out and 
the mines are properly worked, there shonld be an 
annual profit of ;f200,ooo. In the Department of 
Santander quartz mines exist, which were worked by 
the Spaniards, and were, according to reports, very 
rich. Petroleum is found north of Cucuta. The 
Magdalena Department, capital Santa Marta, is 
practically unexploited with regard to its minerals. 
The presence of gold, however, is noted in some of 
its rivers, which coming down from the mountains 
throw their waters into the Caribbean. South of the 
Goajira Peninsula, near Rio Hacha, large coal 
deposits have been found that could easily be made 
exploitable by building a short railway to the port. 
The programme of the new Colombian Administration 
is to construct more railways and the work in that 
direction is now progressing. 


HOME WORK. 

How to ensure what may be called the residuum 
of workers a living wage is among the most difficult 
problems with which the statesman has to deal. 
Recently the House of Commons appointed a Select 
Committee to consider and report upon the con¬ 
ditions of labour in trades in which home work is 
prevalent, and the report of the committee was 
presented before Parliament adjourned. The com¬ 
mittee have found that if the term ** sweating’Ms 
understood to mean that the employer makes an 
altogether inadequate payment for work upon which 
he obtains a large and quite disproportionate profit 
it is not common, but if sweating ” is understood 
to mean that work is paid for at a rate which, in the 
conditions under which many of the workers do it, 
yields to them an income quite insufficient to enable 
an adult person to obtain anything like proper food, 
clothing, and house accommodation, sweating pre¬ 
vails extensively. There are three main groups of 
home workers~(i) The employer who works in his 
own home and employs other persons from the out¬ 
side ; (2) the employer who works in his own home 
and employs only members of his own family; and 
<3) persons who do not employ any other person, but 
who undertake work for others and do it in their own 
homes. The first two classes must be registered, the 
third is outside the protection of the Factory and Work¬ 
shop Act; it is the third with which the committee 
more particularly concerned itself, and whiph, beyond 
doubt, if the least able to look tiler itself. Those 
who fofm this third group may be described as 
XoUbws-—(1) Single women, widows, wives de¬ 


serted by or separated from their husbands, and wives 
whose husbands are ill or unable to work; (2) 
wives who obtain work when their husbands are out 
of employment; (3) wives and daughters of men in 
regular employment who wish to increase the family 
income. The committee found a great diversity in the 
rate of actual earnings per week amongst persons who 
were receiving the same rate of pay per article or per 
process. Some are much quicker than others. There 
is much difference in the extent to which workers 
have the most efficient tools and appliances. Sewing 
machines vary considerably in speed and time-saving 
fittings. Workers vary in the speed at which thej 
can continuously drive them. The class of work also 
varies. Low-class work at low rates often gives larger 
earnings than better work at higher rates. With very 
many of the home workers the earnings are pitiably 
small, and the explanation is not far to seek. Much 
of the work is sewing, and requires little or no pre¬ 
vious training, consequently it is work to which 
almost any woman may turn when the need arises. 
Then the work can be done at home, and so is 
desired by a large number of women who would 
find it impossible or difficult to undertake work in 
faqtories. Again, the payment for home work is 
necessarily at piece rates, and those who find it diffi¬ 
cult to secure and retain employment elsewhere find 
it comparatively easy to obtain this kind of work, 
and drift into it and settle down to it as a method of 
earning a livelihood. 

The home worker is handicapped by her con¬ 
ditions and appliances. Most of the home workers 
are engaged in the production of articles in com¬ 
petition with machinery, and the cost of making these 
articles by machinery fixes the rate which can be paid 
to them. It is largely a repetition of the old difficulty 
of the hand-loom weaver with bis loom at home com¬ 
peting with the power Ipom in the factory. There is, 
too, a large section of home workers who have to 
meet competition of a different kind. They are makers 
of baby linen and lady’s blouses and underclothing, 
aiticles which most of those who require them can 
make for themselves. They are willing to pay others 
to make them if the price is low, otherwise they will 
buy the materials and make the articles at home. 
Women home workers—and home workers, though 
not exclusively, are almost entirely women—are very 
poor and helpless, and work separately. They are un¬ 
organised and do not work together to promote com¬ 
mon interests and secure better and uniform rates of 
payment. As the Report of the Labour Commission 
in 1894 natural difficulty in most highly 

skilled occupations of organising persons who work 
at home or are dispersed through numerous small 
workshops, even if it can be overcome in the case 
of men, would seem almost insuperable in that 
of women.** The protection which is given 
by the Truck Act, 1896, to workers in regard to 
deductions for supply of materials, bad work, &c., 
only appHes very partially to home .workers, and the 
Committee are of opinion that the past attempts of 
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the Government Departments and various local 
authorities to secure a fair rate of wage to home 
workers have failed to produce any real amelioration 
of the condition of home workers, and that “ legisla¬ 
tion of a far-reaching character is required/* 

How is this to be effected ? Two proposals seem 
to have attracted the Committee, the one that it 
should be rendered illegal to give work to any out¬ 
worker in certain specified trades, unless the worker 
had previously obtained a license from a Government 
factory inspector, which would require renewal every 
six months, the condition for obtaining it being that 
the premises in which the work was to be done were 
clean and wholesome, adequately lighted and venti¬ 
lated, and not overcrowded. But the Committee do not 
see their way to recommend registration. An increased 
number of inspectors would be required and registra¬ 
tion would place great difficulties in the way of an 
exceptionally poor and helpless section of the com¬ 
munity earning a livelihood. The other proposal, 
and the one which the Committee recommend, is that 
in certain specified trades, a Wages Board, con¬ 
sisting of representatives of employers and workmen, 
with a neutral chairman, should be established, with 
power to fix the minimum rate of wages to be paid to 
workers in these trades, the payment of a lower rate 
than that fixed to be a punishable offence. The 
Committee would at the outset limit the scope of the 
Board to home workers engaged in the tailoring, 
shirtmaking, underclothing, and baby linen trades, 
and in the finishing processes of machine-made lace. 
The Committee refer to Mr. Avis’s report on the 
working of Wages Boards and of Conciliation and 
Arbitiation Acts in New Zealand and Australia, in 
support of their recommendations, but Mr. A>is’s 
report (Cd. 4167) concludes with the following 
words:—“For various reasons, therefore, the evi¬ 
dence does not appear to justify the conclusion 
that it would be advantageous to make the recom¬ 
mendations of any special Boards that may be 
constituted in this country legally binding, or 
that if this power were granted it could, with 
regard to wages, be effectively exercised.” The Com¬ 
mittee’s proposal represents a very considerable new 
depaiture in induatrial legislation, and adequate data 
are wanting to warrant a confident opinion as to 
whether Parliament w^oiild be well advis^ m accept¬ 
ing it. 


MEXICAN DRAWN WORK. 

The city of Aguas Calientes, capital of the State 
of the same name, may be considered the parti¬ 
cular home of the drawn work industry in Mexico, 
although it is carried on in many other parts of the 
country. At Aguas Calientes it is the aole occupa¬ 
tion of a large proportion of the female population. 
The commercial value of the work was practically 
unrealised until about twent3^five years ago. At 


Aguas Calientes it is the sole occupation of women 
of the poorer classes, who possessed patterns which 
had been for a long time successively handed down^ 
in the same family. According to the United States’" 
Special Agent in Mexico, these patterns or designs 
were jealously guarded. The work was crude, and 
in many of the old designs the lack of a proper 
idea of construction is plainly evident. Commencing 
in one corner of the cloth square the worker pro¬ 
ceeded to work round the square, irrespective of the 
pattern, and when the ends met, a discrepancy in- 
design naturally resulted. The work was fringed, 
but not buttonholed, and the edges were conse¬ 
quently uneven. These imperfections may doubtless 
have been the outcome of copying designs again and 
again by those who had never been systematically 
taught until the original perfect form was lost. In 
the modem pieces, the difference is at once noted. 
The improvement in the modern drawn work, over 
the old, is largely due, first of all, to the energy and 
untiring efforts of a certain philanthropic American 
woman who became interested in this Mexican 
work, and the women workers of Aguas Calientes. 
First, these women were taught to do buttonhole 
stitching, later they were shown how to make a hem, 
and to hemstitch. It was then demonstrated to the 
workers that it was possible to inaugurate a system 
in the work, as well as in the design, and that by 
counting the threads—since the process of the work 
is first to draw the threads, then stretch the cloth in 
a wooden frame, and afterwards weave in the de.sign 
with a short fine needle—they would be able to make 
the design fill the square with uniformit). Syste¬ 
matic and intelligent teaching followed, until from the 
straight work on pillow cases and napkins, the 
women become able to accomplish the elaborate 
designs which are now for sale not only in Mexico 
but are exported in considerable quantities. The 
work was also taught in the schools for girls. More 
or less difficulty was experienced in an endeavour to 
convince the workers of the practicability and per¬ 
sonal advantage of working collectively and outside 
their own homes. For some years the women 
refused to do this; latterly, however, they have con¬ 
sented to go to localities wheie the rooms are of 
a sue to enable them to work on the longer 
pieces, such as bedsteads and tablecloths w'hich 
cannot be made in their small dwelling- 
rooms. The greater part of the work supplied 
to local dealers is usually perlormed by contract, 
and it is said that the woikeis average a daily 
wage of from 3 Jd. to 6d. Each person works on one 
design only. The linen used is practically all of 
Irish manufacture. So character’stic is this par¬ 
ticular handiwork of the country that articles with 
drawn work designs are universally found in Mexican 
homes, from the square of coarse cotton thus em¬ 
bellished, covering the dinner basket of the poor, 
to the finest of linen tablecloths, exquisitely wrought, 
on the tables of the wealthy. No accurate statistics, 
either of the number of persons employed in this 
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4ndustty or of the value of the output are obtainable, 
but as regards the latter it is estimated that in the 
State of Aguas Calientes alone, the annual value 
.amounts to 156,000. This estimate is based upon 
the amount and valuation of the linen used in the 
manufacture of the articles. It is claimed that the 
Mexican workers are unexcelled in the beauty of their 
,product either for intiicate designs or fine work- 
maii&bip. 


THE SOCIETY OP DYERS’ PRIZES. 

The Council of the Society of Dyers and Colourists 
off^r prizes for the solution of the technical problems 
specified below. 

The Silver or Bronze Medal of the Society is offered 
for a full investigation of the mordanting properties of 
various tannin materials, more especially~(/i) As to 
the relative afhnity for cotton of the tannins of galls, 
myrabolans, sumach, dividivi, &c. (d) As to the 

relative lastness of the colour lakes produced with 
these tannins and basic colours, in conjunction with 
antimony, tin, and iron, (c) As to the best method 
of determining by volumetric analysis, or other means, 
vtheir relative mordanting power. 

The Silver or Bronze Medal of the Society for the 
best critical essay (not exceeding 10,000 words) on 
the treatment of ei&uents from dyehouses and textile 
factories. 

Prize of ;fio for a determination of the average 
•degree of diminution in strength of cotton yams 
brought about by different bleaching processes. 

Prize of j^20 for a full investigation of the average 
degree of tendering brought about in cotton yarn by 
— (n) Cross dyeing with acid colours; and (d) Dyeing 
Aniline Black; with the object of fixing standards for 
the trade. 

Prize of ;^20 for a practical method of causing 
kemps, when present in yam or piece goods, to cake 
-dyestuffs equally with the accompanying wool. 

Prize of 10 for a practical method of dyeing full 
shades of basic colours on cotton fast to rubbing. 

Prize of £20 for a satisfactory standardisation of 
the strength and elasticity of cotton yams of various 
qualities and twists in the grey condition. 

The Silver or Bronze Medal of the Society for a 
full investigation of the influence of the various sub¬ 
stances present in natural Indigo in respect to their 
influence upon the dyeing of wool by the fermentation 
vat, and the depth, bloom, and fastness of the shade 
obtained. , 

Prize of £20 for a method of permanently treating 
cotton, dyed with sulphide black, either during or 
After dyeing, to entirely prevent the subsequent de- 
v^opment of acid and consequent tendering, either 
storage, hot pressing, storing. 

Further particulars can be obtained from Mr. 
Emest T. Holdsworth, Hon. Sec., Pearl Assurance^ 
'Mil 4 Sng 8 , Market-street, Bradford. 


HOME INDUSTRIES' 

Trade UeJ>ression,^ln face of the heavy decline 
in exports and imports during recent months, and 
especially as shown by the last returns, it is not sur¬ 
prising that sombre predictions are being made as to 
the probable course of trade. Fat years are invariably 
followed by lean years. The last period of infla¬ 
tion was prolonged; the inevitable depression was 
delayed by various causes, chiefly by wars. When 
it came it was quickened by a deficient world- 
harvest, the crisis in the United States, and the dear¬ 
ness and scarcity of money due to that crisis. It is 
not to be expected that it will pass away immediately, 
or in a few months, but there is nothing at present to 
exclude the hope that recovery will not be very, long 
delayed. It is assumed by many that the present 
depression in the United Kingdom is much more 
severe than with our leading commercial rivals, but 
this opinion is hardly borne out by the facts. Take 
the United States. For the past quarter, the value 
of the goods imported into the United States was 
only S3, 000,000 against ;^ 74 ,ooo,ooo in the corres- 
ponding quarter of last year, a decline of over 28 per 
cent. In the same quarter, the value of the exports 
from the United States was £73,000,000 against 
;^86,cx)0,ooo last year, a shrinkage of 15 per cent. 
There is no better index of the relative activity of 
the trade of a country like the United States or thfie 
United Kingdom than railway earnings. The earh- 
iogs of American railways in recent weeks shoiw 
a decline of about 21 per cent. The laihvay r|e- 
ceipts of the United Kingdom for the half-ytcar 
ended June 30th were only about 1-4 per cent, 
less than they were for the same period of 
last year, and for the four weeks of July the der e, 
though greater, is only 2’i per cent. If w'e V ae 
comparison of trade returns to the present ^ ’ mt 
year the present decline is heavy, but if tl*^* >m- 
parison is with 1905, itself a record yeai, it 1 be 
found that there is no retrogression. If t re is 
much in the trade outlook to warrant uneasinesf there 
is much, too, to warrant the hope that the pdod of 
depression will not be very prolonged. The world’s 
harvest promises this year to be a good one, and 
during the last twelve months the United Kingdoqa 
has supplied ^^51,000^000 of capital to Indian, Colonial 
and foreign railways, and including the capital raised 
for construction by Government loans the total 
amounts to nearly ^70,000,000. In the previous 
twelve months the United Kingdom supplied other 
countries with some ^40,000,000 of capital for rail¬ 
way construction, directly and indirectly, and many 
more millions will be supplied during the next two or 
three years. I'his investment of capital cannot fail to 
stimulate our trade with other countries. Th£ cotton 
crop promises to be one of the most abundant ever 
known, which means much for Lancashire, and our 
home harvest promises to be near an average. 1 hat the 
coming winter will see a considerable increase in the 
number of unemployed as compared with last year is^ 
it is to be iearail, dertain^ and^ that the sharp d6- 
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be found, rather, in the work which came from 
Switzerland, Holland, and Austria, all of which lands 
exhibited on a large scale, and showed work which, 
while not always, perhaps, in all respects as good as 
that which came from the larger and more important 
countries, is in some ways a good deal more interest¬ 
ing, and vastly more suggestive, from the point of 
view both of art and of education. It would be quite 
wrong to argue from this fact that the work being 
done in these countries is better than what is being 
produced elsewhere, but it does at least show that 
such places are doing something in the way of educa¬ 
tion in art and handicraft which is at once interesting 
and instructive-something which may make us, even 
in England, pause and think. 

Switzerland ,—The room which contained the Swiss 
exhibit of art and handicraft was, perhaps, the most 
interesting place in the Exhibition, and the work 
shown is mainly remarkable as combining a very high 
standard of technique with a reasonable amount of 
ingenuity and invention. We are apt to look upon 
Schools of Arts and Crafts as institutions where, too 
often, the art has to make up for rather primitive 
craftsmanship. That does not seem to be the Swiss 
idea at all. In the Kunstgewerbesckulen of Zurich 
and La Chaux-de-Fonds the students are evidently 
encouraged in a very workmanlike manner of work. 
It is possible, of course, to condemn some of the 
metal work as trady, and it may be lacking, indeed, 
in some of the qualities to be found in the metal work 
turned out by schools nearer home, but it is, at any 
rate, possible that if Switzerland has something to 
learn from our methods, we may have a good deal to 
learn from hers. Again, the careful drawings pro¬ 
duced by the embroidery students for even quite 
simple needlework are in very marked contrast to the 
practice which obtains in some English schools; but 
if the Swiss embroidery shown is not particularly 
remarkable, neither is it the kind of work which can 
be lightly dismissed as ** shoppy*’ or as lacking either 
in taste or in individuality. If it is wanting in any¬ 
thing, if is, perhaps, distinction, a quality which, 
however desirable in itself, is hardly to be insisted 
upon in work executed by students in a school nL 
handicraft. The batik work, again, is extremely good, 
and exhibits a far greater command over the process 
than usually characterises such work, whether on 
leather or textile fabrics. One feels that the element 
of fluke, which plays so important a part in some 
batik work, has been here reduced to proportions 
which bring the process well within the range of 
practical politics. The enamels, though artistically 
they are not of very great value, show a really 
wonderful mastery of technique. 

The Swiss work may not be altogether what we 
should wish to be turned out by our own schools, but 
it is, at any rate, in its own way, excellent, and 
suggests an ideal of technical school work by no 
means to be despised. Students who can do this 
hind of thing may not be, probably are not, artists, 


but they ought to be able at all events to earn an 
honest living as craftsmen. 

Holland and Austria ,—The Dutch and Austrian 
work is, as a whole, far more amateur than the Swiss 
—some of the productions might even be called 
amateurish. For all that, both these countries have 
sent very interesting shows. The needlework in the 
Dutch section proves that the simple, rather geo¬ 
metric, work, which has been shown at recent exhibi¬ 
tions is, at any rate now-a-days, being taught in the 
schools, and with admirable results. The practice of 
encouraging or allowing students to execute designs 
in stencilling or painting, and then to outline them 
with stitchery or with couched silk or cord, is, on the 
other hand, open to considerable objection. The 
simple, low relief, wood-carving shown in this section 
suggests how useful a knowledge of this elementary 
kind of work might be to the carpenter or joiner, and 
how easily it might be acquired. The Dutch designs 
are miinly interesting as showing how persistent the 
influence of the so-called art nouveau is in Holland. 
In most countries it is by this time dead—and we 
might almost add buried—but in Holland* if it is not 
exactly flourishing (and one could quite well believe 
that it is) it has, at all events left a very decided mark 
on the work being turned out by the schools of art 
and handicraft. 

'ihe Austrian exhibit made the visitor open his 
eyes, he might even want to rub them after he had 
looked at it awhile. The arts and crafts show was 
supplied by the Imperial Royal School for Arts and 
Crafts of Vienna, and included, amongst other things, 
some interesting pieces of enamel, some in the more 
usual kinds of workmanship, others in plique-a^jou'r 
and in wire on filagree enamel more or less of the 
Hungarian type. There was also a fair-sized collec¬ 
tion of metal work and, finally, two or three window- 
cases containing the special class for art weaving. 
The work in this section is very pleasant in colour, and 
pains seem to be taken to teach students how to 
re.store Oriental carpets and gobelins. It appears 
sound policy, too, to teach those who wish to weave 
and especially to restore old woven fabrics something 
of the properties of the dyes used for textile fabrics. 
The ribbon plaiting, simple as it is, is sometimes 
very charming in efKmt. This kind of work is 
admirably adapted to the belts, children’s hoods, 
reticules, &c., for which it has been used. 

Lettering ,—Several countries showed good letter¬ 
ing. There was practically nothing which compared 
with the script which is being so well taught in our 
own schools, but some very good and very vigorous 
lettering was exhibited. One or two pieces in the 
Swiss section were really excellent. The ornamental 
writing from Vienna, again, was wonderfully interest¬ 
ing. If it is at times a trifle extravagant, that is quite 
compensated by the variety of styles shown. These 
students are evidently encouraged not only to do one 
particular kind of writing well, but to practice writing 
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and lettering in various styles suitable to a variety of 
different circumstances. From Holland, Germany^ 
tHe United States, and other countries, came writing 
and lettering in no small quantities--a remarkable 
proof of how the study of this subject has gained 
ground in recent years. The schools took some time 
in waking up to a sense of the dignity of lettering, 
but it would seem that now, not only in England, but 
all over the civilised world, its importance to students 
of handicraft and of industrial design is being amply 
recognised. 


OBITUARY. 

Sir George Barclay Bruce. — Sir George 
Bruce, the eminent engineer, died on the 25th inst. 
after a long illness, at his residence, 64, Boundary- 
road, St. John*s-wood. He was bom on October ist, 
1821, the son of Mr. John Bruce, of Newcastle-on- 
Tyne. About the age of 16 he entered the works of 
Robert Stephenson, at Newcastle, and while there he 
had to do with the manufacture of engines for the 
London and Birmingham Railway. He was engaged 
on the construction of the North-Eastern Railway, 
and was resident engineer of the Royal Border Bridge 
at Berwick, for the construction of which, under 
Robert Stephenson, he was responsible. He received 
in 1851 the Telford medal of the Institution of Civil 
Engineers for his paper on the bridge. He saw also 
the inauguration of the Indian railway system, and 
for many years he was chief engineer of the Madras 
Railway. He took the chair at a meeting of the 
Indian Section on March aqth, 1889, when Sir Juland 
Danvers read a paper on ** The Progress of Railways 
and Trade in India.” In the discussion he gave 
some of his experiences of Indian railways, and said 
that he remembered the old days of travelling, when 
the maximum of luxury was 2^ miles an hour in a 
bullock carriage. Sir George Bruce was knighted in 
1888, was President of the Institution of Civil Engi¬ 
neers from 1887 to 1889, and was elected a member 
of the Society of Arts in 1876. 


GENERAL NOTES- 


Total Prohibition in Finland.— In his report 
on the trade, and commerce of Finland (No. 4079 
Annual Series) Mr. Consul C. J. Cooke refers to the 
action of the Finnish Senate in the proposal of laws 
relating to alcoholic liquor, and the total prohibition 
thereof. This prohibition, the Consul points out, will 
not only ruin the trade and manufacture of such 
Itqhors, but also, in an important djipgree, a0ect Finnic 
mercBiitile relations with the Powers. There is con¬ 
siderable import of alcoholic liquors from several 
co#tileS|. ,and prohibition will probably cause the 


exporting countries to make objections, and might 
even bring about serious relations with regard to 
Finnish export. To prevent such eventualities it will 
be necessary to revise several commercial treaties 
with the countries interested; but to do this the 
aid of the Russian Government must be invoked. 
Meantime excessive drinking appears to be on the 
increase in Finland. The number of persons taken 
into custody by the police of Helsingfors in 1897 
was only 4,910. In 1906 it had increased to 12,118. 

Cost of Living in Peru.— -For Europeans the 
cost of living in Peru is high, and is increasing 
rapidly. Referring to the point, Mr. Jerome, Acting 
British Chargi d'Affaires at Lima (No. 4074, Annual 
Series), says that the common commodities of the 
country have, for various reasons, trebled in the last 
five years, having risen 65 and 100 per cent, in the 
same period. Imported commodities, which to the 
European forms the bulk of his more ordinary neces¬ 
sities of clothing and even food, cost four times their 
ordinary retail prices in the United Kingdom, and, 
together with the very high rentals of dwellings 
possessing the hygienic requirements of Europeans, 
added to the small purchasing power of money, make 
high salaries rather a delusion. In Lima, a small 
apartment of two or three rooms rents on an average 
for;^4 per month, and an independent dwelling, with 
five rooms, including kitchen and offices, (or per 
month, while a small, moderate house of ten rooms, 
with modem conveniences, will often fetch from £20 
to £2$ and more per month, in all cases unfurnished, 
and not including rates and taxes. 

Manufactured Tobaccos in Gkrmany.~How 
greatly German Customs duties restrict trade with the 
United Kingdom is illustrated by Colonel Brookfield, 
His Majesty’s Consul at Dantzig. Reporting on the 
trade of the district (No. 4071, Annual Series) the 
Consul says that the Customs duty on imported tobacco 
for pipes and cigarettes was formerly a little over q^d. 
per pound. It has now been raised to 3s. i}d. per 
pound for fine-cut “ cigarette tobacco,” and in 
addition to this enormous tax, all imported ” cigar¬ 
ette tobacco,” and cigarettes are subject to what is 
caUed a banderole tax, which varies according 
to the retail price. British tobacco manufacturers 
have tried to meet this difficulty by importing 
their finest and best known ” smoking mixtures ” in 
a coarse cut form, but this makes the old brands 
hardly recognisable, and in short, not only is it now 
made almost impossible to introduce this article at 
all, but when it is introduced it has to be in shape 
which is bound to prevent its being properly appre* 
dated. At the same time there is little doubt that 
thousands of Germans who have everywhere given up 
the old German pipe in which they used to smoke ‘ 
coarse-cut tobacco, would be very glad to smoke 
English best fine»cut tobaccos instead of cigars if 
they could only obtain them at a reasonable price, 
^ In the form in which they ace aold in the Uiiite 4 
)iCingdom. 
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NOTICES. 


SWINEY PRIZE. 

The Council have to give notice that the next 
award of the Swiney prize will be in January, 
1909, the sixty-fifth anniversary of the testator's 
death. Dr. Swiney died in 1844, and in his 
will he left the sum of ^^5,000 Consols to the 
Society of Arts, for the purpose of presenting 
a prize, every fifth anniversary of the testator's 
death, to the author of the best published work 
on Jurisprudence. The prize is a cup, value 
;^ioo, and money to the same amount; the 
award is made jointly by the Royal Society of 
Arts and the Royal College of Physicians. The 
cup now' given is made after a design specially 
prepared in 1849 award, by D. 

Maclise, R.A. 

In accordance with the arrangement w'ith 
the Royal College of Physicians, the award 
next year will be for Medical Jurisprudence. 

Any person desiring to submit a work in com¬ 
petition, or to recommend any work for the con¬ 
sideration of the judges, should do so by letter, 
addressed to the Secretary of the Society. 

The following is the list of the recipients ;— 

J* A. Paris, M.D , and J. Fonblanque, for 
their work, “ Medical Jurisprudence.” 

1854. Leone Levi, for his work, *‘The Commercial 
Law of the World.” 

1859. Dr. Alfred Swayne Taylor, F.R.S., for his 
work, “ Medical Jurisprudence.” 

1864. Henry Sumner Maine (afterwards K.C.B.), 
D.C.L., Member of the Legislative Council of 
India, for his work, ” Ancient Law.” 

1869. William Augustus Guy, M.D., for his Prin¬ 
ciples of hbrensic Medicine.” 

1874. The Right Hon. Sir Robert Joseph Phillimore, 
D.C.L., for hia ” Commentaries on International 
Law.” 

1879. Di:. Korman. Chevers, for his ” Manual of 
Medical Juiispnidence of Ihdia.” 


1884. Sheldon Amos, M.A., for his work, ”A 
Systematic View of the Science of Jurisprudence.” 
1889. Dr. Charles Meymott Tidy, F.C.S., for his 
work, “ Legal Medicine.” 

1894. Thomas PIrskine Holland, D.C.L., for his 
work, “ The Elements of Jurisprudence.” 

1899. Dr. J. Dixon Mann, F.R.C P., for his work, 
“ Forensic Medicine and Toxicology.” 

1904. Sir Frederick Pollock, Bart., and Piofessor F. 
W. Maitland, for their book on “ The History of 
English Law before Edward the First.” 

TAINT IN HAMS AND BACON. 

By Loudon M. Douglas, 

Lecturer on the Meat Industry, Edinburgh. 

Although such vast quantities of ham and 
bacon are produced, there has been very little 
attempt to understand the actual processes 
which occur in the transforming of the fresh 
pork into the finished article. The process of 
curing has varied very little for centuries, and 
the only difference between the present day 
system and that which was in vogue a century 
ago, consists in using less salt than formerly ; 
so that whereas cured meats at one time were 
heavily salted, they are now lightly salted—in 
order to produce what is called ” mild cured 
bacon ” or ” mild cured hams.” 

It is a mistake, however, to suppose that 
the mere dissolving of the salt, or any other 
ingredient which may be placed on the fresh 
meat, has the effect of "curing” the meat. 
It has no such effect, but really only prevents 
the development of the germs of putrefaction. 

In this connection it is interesting to note 
that the germ which produces taint in meat 
has been isolated. We are indebted to Dr. 
Klein for accomplishing this result, and his 
notes on the subject are of the most interesting 
character. 

Dr. Klein states that his examination of 
the muscular tissues of tainted meats, 
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showed that they were more or less dis¬ 
coloured. In very slightly tainted por¬ 
tions, the colour changed to a pale or dirty 
grey tint, while in strongly tainted portions, 
the colour approached dirty green, and the 
microscopic examination of the muscles dis¬ 
closed the fact that tyrosine was present. 
The origin of this crystalline nitrogenous 
product is somewhat obscure. It was dis¬ 
covered by Liebig in animal tissues, and 
attributed by him to decomposition of the 
albuminous substances present. 

The notable feature is that in the presence 
of taint a very powerful and objectionable 
odour emanates from the various joints. 

In the various specimens of tainted meats 
examined, it was found that a species of 
microbe predominated everywhere, and more 
especially in the parts which were highly 
tainted. These microbes exist in the form 
of cylindrical rods, only visible to the eye by 
means of a powerful microscope. But the same 
appearances occur throughout the connective 
and fatty tissues of the meat, and, if the 
tissues are undisturbed, the rods will present 
the appearance of being continuous, but very 
easily get broken up into short segments. 

This particular microbe, which Dr. Klein 
has named Bacillus Feedans,’* is not pos¬ 
sessed of the power of moving, such as is 
characteristic of many other germs, but must 
rely for its progress on gradual multiplication. 
This feature, therefore, explains why it aggre¬ 
gates in some parts more than in others. The 
microbe is incapable of growing freely in the 
air or if it is exposed to oxygen (Anairobic), 
and it is also incapable of forming spores or 
seeds and, curious to say, the ordinhry methods 
of culture of micro-organisms seem to be quite 
useless in this particular case, inasmuch as 
the usual media do not seem to support its 
growth. 

The principal characteristic, however, of the 
experiments which have been made is that 
while the germ grows in substance like milk, a 
most disagreeable odour is emitted. Sub¬ 
cutaneous injection in guinea-pigs did not 
produce any local or general disease, thus 
showing that the germ has no injurious 
effects. 

The facts which have been established in 
these investigations are very helpful in the 
process of curing. There can be no doubt 
thai the germ is produced in meat from de- 
scemposition, which fnay be set up in several 
w^yd. ^ If the meat is insiafflciently chilled 
beWe "the* curing agents are used, or if the 


animals have been slaughtered immediately 
after a journey in which they have been 
knocked about, then putrefaction will almost 
certainly supervene. These germs, however, 
may be taken up in the cellar itself, and, as 
they are so very small that some hundreds of 
thousands of them can rest on the point of a 
needle, then it will be understood that once 
they have obtained a location in a cellar, they 
are apt to remain there. 

I am of opinion, however, that the develop¬ 
ment of taint can be prevented by inhibiting 
the propagation of these germs by immediately 
pumping an antiseptic solution into the bacon 
and hams, and for this purpose, I have found 
that the best antiseptic mixture consists of 55 
lbs. of salt, 5 lbs. of saltpetre, and 5 lbs. of dry 
antiseptic (boric acid). This mixture should 
be made up to 10 gallons with water, boiled 
and stirred till clear, then allowed to cool to 
the same temperature as the cellar. 

I am familiar with the objections which 
have been raised to the use of boric acid 
in any form, but they seem to me to be 
empirical to a large extent, and not possessing 
any real virtue—the result in fact, of mere 
prejudice. 

Such an inhibitory solution, if injected into 
bacon, enables decomposition as it proceeds, 
to be controlled, until the tissues become 
saturated with a solution of the curing agents. 
These curing agents consist generally of salt, 
saltpetre, and a preservative in solution. 

I have found in many cellars that the 
liability to taint is greatest when the atmo¬ 
sphere is in a stagnant condition, and thus 
liable to encourage the propagation of moulds 
and similar organisms, and it is invariably the 
case that when once taint attacks a cellar, it is 
with the greatest possible difficulty that it can 
be eradicated without having recourse to 
strong measures. 

The remedy is, to clear out the cellar, and 
after closing up all the apertures, evaporate 
within it a strong volatile germicide. I have 
found one or two of those to be highly effective, 
and when evaporated, they search into the 
crevices of the cellar, and so destroy any 
germs which may be lurking there. 

After this cleansing process has taken place, 
it IS a wise thing to lime-wash the roof and 
sides of the cellar, and 1 am inclined to think 
that this should be done at least once a year, 
as there is now available a machine w'hich 
enables lime-washing to be done very rapidly, 
and I think it ought to form'an annual opera¬ 
tion in all bacon establishments. 
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JAPANESE IRON AND STEEL 
PRODUCTION. 

Tile great military, naval, and industrial expansion 
of Japan is calling for an immense quantity of iron. 
So far as the present developments indicate, it is im¬ 
possible to provide sufficient ore from the mines of 
Japan and Korea to meet the expanding wants of the 
country. All indications point to China as a base 
for Japan^s iron supply. The production of iron ore 
in Japan in the year 1905 was 126,798 tons, and of 
iron, 59,145 tons. For the year 1906, the production 
of iron from the three principal mines amounted to 
40,766 tons. Judging from all present sources of 
information as to the existing supplies of raw material 
in the East, together with the future possibilities of 
markets, it seems cleai that if there are to be any 
great iron producing plants established in that part of 
the world, they will be established in China, where 
iron, coal, and lime are found in great abundance, 
where there are apparently inexhaustible fields of coal 
and minerals almost untouched, and where the ex¬ 
panding wants of hundieds of millions of people will 
furnish a ready market, and where cheap and efficient 
labour abounds. It is impossible to ascertain the 
total imports into Japan of iron, machinery, &c., for 
military and naval purposes, but the imports of 
488,434 tons of pig iron and steel, duiing the year 
1906, together with machinery made of iron and 
steel to the value of 1,500,000, indicates that 
the total consumption of iron and .steel imported 
for all purposes will reach an amount between 
800,000 and 1,000,000 tons per annum. This con¬ 
sumption, against the small production in Japan, 
shows the dependence of the country upon foreign 
imports of raw and manufactured iron products. The 
United States Consul-General at Yokohama says in 
his last report, that notwithstanding the increased 
production contemplated at Wakamatsu and Muroran, 
there is every probability that there will be ^ increase 
rather than a decrease in the importation of manu¬ 
factured iron and steel wares for several years to 
come. As mentioned above the imports of iron and 
steel in various forms, raw and manufactured, amounted 
in 1906 to 488,434 tons, and this represents the con¬ 
sumption in the country, exclusive of the amount 
produced. This consumption does not include laige 
quantities required for naval and military purposes, 
neither does it include a large quantity imported in 
the form of machinery, hardware and similar articles. 
In regard to Japan’s sources of supply and its demand 
for iron and iron-ore, an expert who was sent to Japan 
by prominent foreign iron interests to investigate the 
conditions of production and manufacture of iron in 
that country, stated that the iron-ore resources of 
that country are quite inadequate for such develop¬ 
ments as Japan is now planning. He is of opinion 
that the new steel plant at Muroran will be dependent 
on foreign sources for its ore even more than the pre¬ 
sent plant at Wakamatsu, which draws over 80 per 
cent, from China. Kamaishi appears to be the only 
considerable source of ore, its output being smelted 


locally, the product amounting to about 40,000 tons 
of pig-iron annually. Outside of Kaimaishi and 
excluding Wakamatsu there are about 10,000 tons 
of charcoal pig-iron produced in a number of 
small and isolated furnaces, with ore from local 
deposits. These and other deposits supply Wakam¬ 
atsu from 25,000 to 35,000 tons of ore annually, and 
the balance of the latter’s plant requirements comes 
from foreign sources. The expert adds:—Then, in 
terms of ore, Kamaishi produces about 70,000 tons, 
and all other Japan about 40,000 tons a year. I do 
not expect to see any considerable increase over these 
figures. They may of course rise in the course of a 
few years to 200,000, or possibly 300,000 tons, but 
even the last figure is insignificant for a country with 
a population of 50,000,000 people. I ha\e little doubt 
but that Japan will always be essentially dependent 
on other countries for its iron ore, and will probably 
continue to be for many years at least a large importer 
of pig iron and steel as well.” A national steel 
foundry has been organised for the purpose of pro¬ 
ducing iron and steel at Muroran. It has the support 
of the Japanese Government and is expected to pro¬ 
duce material to be used by the Japanese navy and 
army as well as for the general public. It is reported 
that a Japanese vice-admiral has agreed to accept the 
post of superintendent of the new works, at the same 
time retaining his position in the navy, and many 
expert naval officers are expected to assist in the con¬ 
struction and in the operation of the new establish¬ 
ment. It is expected to secure the raw material first 
from the iron-sand on the seashore, from the Kamaishi 
mines, situated 180 miles south of Muroran on the 
east coast of the main island of Japan, that are now 
producing about 40,000 tons of pig-iron per annum, 
and also from a deposit of brown ore near Abuta, a 
short dist.ance north of Muroran. Many reliable 
experts, however, consider all the sources inadequate 
to provide even a small portion of the requirements 
of the works, and that ore or pig-iron required to 
carry on the enterprise will ha\e to be imported from 
China. The cheapest and best coal in Japan for 
manufacturing iion is found a short distance from 
Muroran, and the supply is abundant. 


THE TRADE OF INDIA, 1907-8. 

The summarised report of the trade of India for 
the twelve months ended March last has just been 
issued in Calcutta, and reveals a large increase under 
most of the main heads, imports contributing no less 
than 9*87 per cent, of the grand total increase in 
trade. In respect of imports of “ articles manufac¬ 
tured and partly manufactured,” there was an increase 
of 18 per cent, over the previous 3 ear’s figures, this 
being chiefly contributed by cotton manufacturers, 
woollens, apparel, and silk manufacturers. ** Metals 
and manufactures thereof” showed a net increase of 
five million sterling, or 53 per cent, over the statistics 
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of 1906-7, this being chiefly made up by the imports 
of metals, railway material, and, in a lesser degree, 
n^acbinery, hardware, and cutlery. ** Articles of 
food and drink displayed an increase of 9 per pent., 
or a little under a million sterling, sugar and salt, 
provisions and wheat, being responsible for most of 
the expansion. The group entitled “Chemicals, 
drugs, medicines,” &c., advanced by 48 lakhs, or 
;£‘320 ,ooo, of which cigarettes, alizarine and aniline 
dyes, and camphor formed the chief components. 
Oils (a most important Indian product) advanced in 
value from 1*85 to 2*44 millions sterling, while “Raw 
materials,” owing mainly to advances in sUk, coal, 
and coke, rose from 403,800 to ^^3,336,000 in value. 
The transactions in imports of treasure were, as in 
the previous year, of extraordinary dimensions, 
though ^the imports fell 5 per cent, owing to decline 
on Government account. 

Exports represented more than half of the total 
trade and showed a slight increase of one-flfth per 
cent, on the figures of the previous year. Exactly 
the same increase is observable in the case of Indian 
merchandise. There are, however, some notable 
decreases observable. Jute exports, which in 1906-7 
had for the first time exceeded cotton in value under 
equal conditions, fell in 1907-8 33 per cent., while 
the increase in cotton represents an advance of nearly 
17 per cent. Seeds, almost entirely oil-seeds, repre¬ 
senting 97 per cent, of the exports of Indian 
merchandise, marked an advance of l\ millions 
sterling ,or 29 per cent, on the figures for 
1906-7. This export exceeds even those of 
1904-5, the previous record year. Raw hides and 
skins, two other important articles of export, declined. 
Jute goods manifested expansion of 16*4 per cent., 
while cotton manufactures fell off to the extent of 11J 
per cent., chiefly in the case of yarns, which fell by 
nearly a million sterling. The exports of lac continue 
to increase, and in the course of two years have grown 
by nearly half a million sterling. With regard to 
articles of food and drink, notable increases occurred 
under the head of tea, rice, coffee, wheat and wheat 
flour. The increase in the exports of metals and 
manufactures from 650,000 to ;^740,ooo is more 
than accounted for by an advance of ;^ioo,ooo in the 
phenomenal value of manganese ore. In the export 
of oils there has been a marked rise of some hundred 
thousand pounds sterling. 

Exports of treasure amounted to ^^3,630,800, of 
which gold was worth about 2^ millions and silver 
produced In Indian mines was 
exported to the United Kingdom to the value of 
/•a,093,300, against j{z,155,800 in 1906.7. This is 
pent in the form of bars to London for assay, and 
represent about 90 per cent, of the expco-ts of this 
mptal from India, The exports of silver coins, mostly 
Government rupees and British dollars, amounting to 
was mainly directed to^ the Straits, 
Cejr^^^Arabia, Mauritius, and l&ast Africa. 

ie<-exports of foreigti merchandise has 
t f fi^ of over 8 per cent., the largpst tingfe itm 


in this class being, as usual, cotton manufactures, in* 
eluding twist and yam. The most prominent feature, 
however, in the whole report is the astonishing in- 
crease in the total value of imports of merchandise, 
which have risen to over 86^mUlions sterling or 14^^ 
millions in advance of the figures for the previous 
year, being equal to an enhancement of approximately 
20 per cent. 


A GERMAN FLOWER CITY. 

Erfurt, a thriving commercial city of Southern 
Prussia with more than 100,000 inhabitants, is 
known throughout Germany as the “flower city.” 
It has a world-wide reputation for flower and farm 
seeds and plants, and the exports of these articles 
have attained some considerable importance. The 
origin of the industry dates from the tenth century, 
and it was developed by the monks of the Peters 
Monastery. The growth to the present proportions, 
is of much more recent date. Since 1880 the 
business of growing flower and garden seeds and 
plants in Erfurt has increased rapidly, until it is now 
five times as large as it was a quarter of a century 
ago. When the land failed to produce good wine 
grapes, the people turned their attention to the seed 
industry as a means of saving their waning fortunes. 
In former ye^rs the hills about Erfurt and Jena were 
famous for their vineyards. The wine was sold 
mostly at Weimar, about half way between the two 
cities, giving this place its original name of “ Wein- 
markt,” which was changed later to Weimar, 
According to the American Consul at Weimar, the 
soil about Erfurt is especially adapted to the culture 
of vegetables and plants. It is deep, rich, and well 
watered. The annual rainfall is heavy, and the 
surrounding hills afford good protection from the 
cool wiflds which sometimes sweep down from 
the Thuringerwald. While there are no statistics 
available in regard to the total annual output of the 
Erfurt seed and plant concerns, a single firm pro- 
duces each year from 70,000 to 80,000 cyclamen, 
400,000 lilies of the valley, 60,000 apple sprouts (in 
pots), 20,000 pear sprouts, 10,000 plum, apricot, 
peach and quince sprouts, 30,000 strawberry plants, 
300,000 short.siemmed, and 40,000 long-stemmed 
roses. This firm own a dozen large hothouses and 
sale rooms, packing rooms, blacksmith’s shop, 
carpenter’s shop, and bindery where the cut flowers 
are arranged and the dried plants and mosses are put 
together in wreaths or bundles. Garden produce 
grown in Erfurt may not be peddled in the city. 
This bnsinest is mostly of an export nature to various 
parts of Germany. The annu^ shipment of cauli¬ 
flowers alone amounts to 6,600,000 pounds* About 
2,000 acres of land in the city and in the immediate 
vicinity are devoted to gardens. The laud is owned 
by the Crown, the city, and by private mdividuals. 
It is leased to the various copceras at rentals deppud* 
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ing OQ the positian, and on the productiveness of the 
soil. The cultivation of the giUidower in Erfurt dates 
from the year i8 (0. It first appeared in the window 
of one of the inhabitants, and from this one pot 
hundreds and thousands of these (lowers have been 
propagated. The estimated annual production is 
680,000 plants. To the same extent, or nearly so, 
is the cultivation of the calceolaria^ verbena, petunia, 
gloxinia, pansy, carnation, balsam, hollyhock, fuchsia, 
&c., in almost endless variety. It is estimated that 
the annual output of (lower seeds is not much under 
$0,000 in value. Vegetable and farm seeds are 
cultivated in large quantities and in great variety. 
Among them are included one hundred kinds of 
peas, one hundred and sixty-eight kinds of beans, two 
hundred and sixty-nine varieties of kitchen herbs, 
thirty-eight kinds of radishes, and thirty of other 
roots, three hundred and twenty species of potatoes, 
&c. There are over fifteen hundred varieties of vege¬ 
table seeds cultivated in Erfurt. 


OCCUPATIONAL MORTALITY. 

There has just been published a supplement to the 
sixty-fifth annual report of the Registrar-General of 
Births, Deaths, and Marriages in England and Wales. 
This supplementary report deals with occupational 
mortality, and corresponds generally to Part II. of 
the supplementary report which ten years ago 
Dr. Tatham submitted. The earliest attempt to 
ascertain by appeal to actual experience the various 
degrees of danger to life incurred by men engaged in 
different occupations was made by Dr. Farr, C.B., 
F.R S., in the year 1864, three decennial 

supplements issued since that date the attempt has 
been renewed by him or his successors. The object 
of the present work is to furnish trustworthy material 
for continuing the study of the mortality prevailing 
among the workers in the various occupations, a study 
the national importance of which is now only coming 
to be adequately recognised notwithstanding that its 
value was fully demonstrated by Dr. Farr nearly half 
a century ago. Whether or not the results of the 
study of occupational mortality shall be satisfactory 
must, of course, depend on the precision with which 
particulars are recorded at the census, and in the 
death register, respecting the different grades of 
workers, but, unfortunately, the information on this 
point in successive census reports is not uniform. 

To come to details, the comparative mortality of 
barristers and solicitors is lower than in any other of 
the professional classes except the clergy and school¬ 
masters. As compared with occupied and retired 
barristers and solicitors, law clerks experience a 
mortality which is higher at every stage of life. 
Tuberct^sis, ^fhisis, and disease of the respiratory 
organs are the only causes of death that are substan¬ 
tially less fatal to medical men than to occupied and 
retired males in the aggregate. The morulity of 


school teachers is below the standard for all occupied 
and retired males at all stages of life, and is but little 
more than half that standard at the ages of 25 to 45 
years. Musicians and music masters fare badly. 
The mortality incidental to this group is exceedingly 
high, and at each division of the working period of 
life the members of it die much faster than do 
occupied and retired males generally, but at ages 
below 20 and above 65 they die less fast. It is 
impossible, says Dr, Tatham, “ to escape the con¬ 
viction arrived at ten years ago, that many of the men 
included in this group are sadly addicted to intemper¬ 
ance.” The life of the domestic indoor servant is 
exceptionally healthy, more especially that of domestic 
male servants, who at every age experience lower 
mortality than do occupied and retired males generally- 
Commercial travellers fall victims to alcoholism 
in greater proportion than do all occupied and 
retired males by 39 per cent., whilst their mortality 
from liver disease is more than double that standard. 
They are said to be “ inordinately prone to suicide.” 
The mortality of commercial clerks is high, and that 
of railway engine-drivers and stokers from accident is 
excessive, being 15 per cent, above the average, but 
from every other cause of death, except diabetes 
mellitus, they suffer considerably less than the average 
mortality. During the middle period of life the 
mortality of railway guards, porters, and pointsmen is 
below the average. The comparative mortality figure 
in the main working period is 19 per cent, less than 
the standard; from accident their mortality is nearly 
double. Domestic coachmen and grooms die less 
rapidly than do either cabmen or carriers, their 
mortality approximating to that of domestic sen^ants 
at all ages except the most advanced. Seamen fall 
victims to alcoholism and diseases of the liver much 
faster than do other occupied and retired males. 
Their loss of life from accident exceeds even that of 
bargemen, being nearly four and a half times that of 
occupied and retired males generally. Both barge¬ 
men and seamen suffer loss of life at every group of 
ages greatly in excess of that of other occupied and 
retired males, the piincipal factor being acccident. 
The mortality of dock labourers throughout the main 
working period is considerably above the average. 
Among the various sections of the agricultural class 
the death-rates are not only below the standard for 
all occupied and retired males, they are also generally 
below the rates among all males in the selected 
health districts. As compared with all occupied 
and retired males, the death-rates of fishermen are 
above the standard up to the forty-fifth year of life, 
all between 45 and 65 are considerably below it. 
Publicans between the ages of 25 and 65 years show 
a higher mortality than any ot^er section of the 
trade. Their liability to death from accident is 
relatively small, but the mortality from suicide is 
more than twice the average. Taking 11 occupations 
representing the class of shopkeepers at every age, 
tlm mortality is below that of occupied and retired 
males generally. On the other hand the mortality 
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from alcoholism and from diseases of the liver shows 
a considerable excess. Among hairdressers the mor- 
, tality from alcoholism and diseases of the liver is 
high, being more than double the standard, whilst 
that from suicide shows an excess of one-fourth 
above. Tanning seems to be a healthy trade. At 
the earlier and later ages the mortality of tanners 
differs little from the standard, but between the ages 
of 20 and 45 it falls considerably below the average. 
The mortality of plumbers, painters, and glaziers, is 
very high, the excess is most marked under the 
heads of plumbism and Bright’s disease, but there is 
also a substantial excess in the mortality from 
phthisis and diseases of the nervous system. The 
mortality of sawyers is the lowest in any section 
of the building trades. Uhe mortality of textile 
dyers, bleachers, and printers in the main working 
period is ii per cent, above the standard, 
and the mortality of glass workers exceeds the 
standard for occupied and retired males at all 
the ages of life by proportions ranging from 12 to 32 
per cent. In the mining industry, as a whole, the 
death-rate of men under the age of 20 years exceeds 
by 30 per cent, the standard for occupied and retired 
males. At ages of 20 to 25 the mortality is normal, 
but from the age 25 to the age 55 it is below the 
standard, being in defect by no less than 25 per cent, 
at the ages of 35 to 45. In the main working period 
of life the comparative mortality figure is 11 per cent, 
below the standard, notwithstanding the excessive 
mortality from accident, which is more than twice the 
normal. Amongst the lead miners, the comparative 
mortality exceeds the standard by 20 per cent., but 
the mortality of workers in stone and slate quarries 
only very slightly exceeds the average. The mortality 
of general labourers is enormous throughout the 
whole of life. In the main working period the com¬ 
parative mortality is nearly 2^ times the standard for 
occupied and retired males from each separate cause of 
death, also the mortality among labourers is excessive, 
that from alcoholism and liver diseases being nearly 
six times and that from phthisis, from diseases of the 
nervous circulatory and respiratory systems, and from 
accidents being double the standard, while from the 
other principal diseases it is nearly double the 
standard. Although the mortality among engine- 
drivers, stokers and firemen is low, nevertheless it 
exceeds that among the corresponding workers among 
the railwaymen at all ages of life except from 15 to 20 
years. Among chimney-sweeps the comparatiye 
mortality is above the standard by about one-third 
part. By far the greatest excess of mortality in this 
occupation is attributable to cancer, for which the 
comparative figure is 2| per cent, above the standard. 
Chinmey-sweeps appear to be exceptionally addicted to 
alcoholism, and their mortality foom phthisis, diseases 
of the nervous, digestive, and respiratory systems, 
and from suicide, is also hig^. On- the othdr hand 
appear to be but slightly liable to influenza, 
Slight’s disease, and \o accident, the comparative 
moit^ty of Civil Service messengers is 21 per cent. 


below the standard, and that of gamekeepers is 
remarkably low, being in the main working period bf 
life 42 per cent, less than the standard. 

Taking the general body of occupied males between 
the ages of 25 and 65 we find the mortality lowest 
among clergymen, priests and ministers, then come 
gardeners, nurserymen, seedsmen, gamekeepers, 
farmers, graziers,, railway engine-drivers, stokers, 
firemen, labourers, the highest mortality being among 
innkeepers, publicans, costermongers, tin miners, and 
general labourers. 


RURAL DEPOPULATION IN GERMANY. 

The rapid transformation of Germany from a 
country where the riuai villages were for centuries the 
principal factor, into one in which the city popula¬ 
tion is very largely in the majority, is causing both 
German economists and statesmen serious thought. 
At the present time, attention is frequently called to 
the necessity of administrative reforms, due to the 
fact that in many parts of the (German Empire the 
rural population is becoming very small, and that 
practically everywhere the cities contain not only the 
larger part of the population, but control the bulk of 
the wealth as well. At the founding of the German 
Empire in 1871, the rural communities (those with 
less than 2,000 population) contained 64 per cent, of 
the population of the Empire. In 1905 the rural 
population was only 48^ per cent, of the whole. In 
some districts, such as the Rhineland, Westphalia, 
Oldenburg and the kingdom of Saxony, the rural 
character of the population has nearly disappeared, 
the percentage of the rural population in these places 
being only 23, 23*5, 24*9, and 28-8 respectively of 
the whole population. In the kingdom of Saxony, 
the city population has, according to the American 
Consul at Annaberg, increased from 11265,057 in 
1871, to 3,211,408 in 1905, while the rural population 
during the same period increased only from 1,291,187 
to 1,297,193. The strictly farm villages of from 100 
to 1,000 population show actual decreases of from 7 
to 9 per cent, for the same period. Nearly one-third 
of the population of the kingdom is found in the five 
large cities of Dresden, Leipzig, Chemnitz, Plauen, 
and Zwickau, and more than half the population in 
the cities of 10,000 inhabitants or more. In many 
of the suburbs of the larger cities, once purely village 
communities, but now swallowed up by the cities, tbe 
increase in the population for the five years from 1900 
to 1905 was almost phenomenal, averaging from 75 
to 80 per cent., and in some instances running as high 
as 200 per cent. Saxony is the most densely popu¬ 
lated of the German States. In 1871 it had a popu¬ 
lation of 441 per square mile, and this at the last 
census enumeration (1905) had increased to 779 per 
square mile. The population of the three large cities, 
L^zig, Dresden and Chemnitz was respecrively 
^*875,19,842, and 15,930 per square mile. Next to 
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Saxony, the most densely populated parts of the 
German Empire are the Rhine Province of Prussia, 
with 616 inhabitants per square mile, and the princi- 
pality of Reuss the Elder, with 577 per square mile. 
The average for the whole empire is 290 per square 
mile. 


MOVEMENTS IN WAGES. 

In view of the resolution of the Federation of 
Master Cotton Spinners Associations to reduce 
wages, it may be interesting to glance at the 
changes which have taken place in the rates of pay 
during the last half-century. The figures given 
below are largely those of tables recently pub¬ 
lished in the Manchester Guardian. It may surprise 
many to learn that wages are no higher to-da^ in 
the textile trades (including operative cotton spinners 
and weavers, and jute and linen operatives) than they 
were in 1874, although actual wages, or earnings on 
the whole, are considerably higher. Wages (accord¬ 
ing to rates) were calculated at the end of iqoo at 
100 in a special statistical chart compiled by the 
Board of Trade. They remained at that figure for 
1905, when they rose to 102*67. They were increased 
in 1906 to io 6*22. Before 1900 they had never 
reached too in any year since 1877. The rate was 
as low as 88*oi in 1879 and 90*22 in 1885 and 1887, 
but in 1874 of 106*67, being higher 

therefore than it was in 1906. But probably this 
figure was topped in 1907—the whole particulars for 
which year have not yet been published. 

As to list prices in cotton spinning and weaving, 
the operatives stand better than they have ever done 
since the lists were adopted. Anyway this is so in 
the spinning branch. In Bolton and Oldham they 
are paid at a rate w*hich is 10 per cent, higher than 
the list prices. The economic conditions of cotton 
operatives are affected more by increase of spindles 
per operative, and speed of mules than by the wages 
list. Before 1907, operative spinners under the 
Bolton list were paid 5 per cent, above list prices 
from 1900, From 1890 to 1906 the list prices were 
maintained. From 1879 to 1889 they were 5 per 
cent, and 10 per cent, below the recognised standard. 
From 1878 back to 1858 (when the list was adopted) 
they were paid either at list prices or 5 per cent, 
above, except on two occasions, in 1869 and 1870, 
when they were 5 per ceirt. below. It is different 
with those working under the Oldham list. Their 
present figure of ro per cent, above the standard is a 
remarkable chaoige in their rates of pay. In 1906 
they were 5 per cent, above the list, from 1900 to 
1905 they were paid on the list prices. From 1876, 
however, when the list was adopted, until 1900, 
they were from 5 per cent, to ao per cent, below the 
recognised scale. 

In the weaviiig section of the cotton industry the 
operatives were paid from 10 per cent, to 15 per cent, 
below list prices from 1878 to 1898. From 1899 to 


*904 7i cent, below, in 1905 2 \ per cent, below; 
and in 1906 the list prices were reached. The Black¬ 
burn list (by which weavers wages were regulated and 
which was changed into the uniform list in 1892) was 
framed in 1853. Weavers were paid list prices from 
1853 to 1877, except in 1869, when they were 5 per 
cent, below, and in i860 when they were 5 per cent, 
above. These list prices held their own in some of 
the worst periods of the cotton industry, including 
the cotton famine consequent upon the American 
civil war. The rates of pay have shown an upward 
tendency since 1899 and are now at the highest point 
in the history of the trade in cotton spinning. 

In 1905 changes and rates of wages in the textile 
trades affected 311,437 work people, mainly in the 
cotton trade, representing a net increase of ;^9,900 
per week, or about 500,000 a year, or ;£'i,500,000 
less than was lost in wages in 1903, to say nothing of 
the huge loss in 1904. In 1906 rates increased to the 
extent of ;fi2,943 per week in the wages of 402,497 
operatives, or about ;^66o,ooo per year, or, taking the 
two years together, ^1,600,000, nearly 900,000 less 
than the losses in 1903 alone. If the aggregate in¬ 
crease of wages obtained in 1907 is added to those 
of the two previous years they hardly equal the reduc¬ 
tions sustained by the operatives through ^hort time 
in one year alone of the slack period from 1902 to 
1904. 


FLUOR SPAR. 

The greatly enhanced use of fluor spar as a flux in 
metallurgical works during the last few yeais has led 
to great development in the mining of the mineral, 
and it may not be without interest to say a few words 
on the subject, more particularly with regard to 
Derbyshire, where the augmentation in the output is 
so striking. Although fluor spar, which is the fluor¬ 
ide of calcium, is found to some extent in other 
geological horizons, it is nowheie so abundant as in 
the carboniferous limestone and its associated Yoie- 
dale beds, and the whole of the present British pro¬ 
duction comes from these strata, w'here it is found as 
the gangue of metalliferous veins. It is usually asso¬ 
ciated with calc spar, quartz, or barytes, though this 
is not universally the case. The present importance 
of the mining industry will be at once apparent when 
we compare the output of only a few years ago with 
the figures for 1906, which are the most recent ones 


available:— 

Tons. 


Tons. 

1898...., 

5 b 

1903.... 

.. 11,911 

1899.... 

.. 783 

1904.... 

, .. 18,160 

1900.., 

.. 1,448 

I9O:,.... 

.. 39,446 

1901. 

.• 4.*>4 

1906,, 

.. 41.849 

1902. 

, . 6,287 




Until 1902 the bulk of the output came from 
Durham, from the mines of the Weardale Lead Com¬ 
pany, but since that year Derbyshire has '^one rapidly 
ahead, and Durham now takes the second place. 
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This has been brought about chiefly through the 
working of the old lead mine dumps^ in which the 
, daor spar exists as the waste material from lead mining 
operations dating from remote times. Wben>the ex¬ 
ploitation of these dumps was commenced four or 
five years ago a great show of secrecy was made 
about the proceedings, and but little information 
was obtainable as to the destination and uses of 
the wagon loads of mineral sent off from Hassop 
and Hope Stations. At the present time the mystery 
has been dispelled to a great extent, and it is known 
that the stuff which has been so largely shipped to 
America from Liverpool is valued for its contents of 
fluor, and not for any precious metals. At the present 
time there are about twenty workings for duor spar 
in Derbyshire, and, with the exception of one or two 
at Ashover, in the isolated mining district to the east 
of the county, these are all in the northern district, 
Great Longstone, Eyam, and Bradwell being the 
principal points of activity. The great master vein 
on Longstone Edge, known in the west as the High 
Rake, and in the east as the Deep Rake, is a con¬ 
siderable producer of fluor spar, which is now being 
got from virgin, ground as well as extracted from old 
dumps. From veins closely associated with the Deep 
Rake, it is also being got notably from the Salad 
Hole (originally spelt Sallet) mine and the Red Rake 
mine. The High Rake has yielded large quantities 
of lead ore in the past, a good deal from open surface 
workings, the vein being in places as much as 14 
yards in width In the Eyam district the old mine 
heaps on the great vein which runs nearly east and 
west* from Tideswell Moor to Eyam are being ex¬ 
ploited, more particularly at the Eyam end, where 
four or five workings are now in progress, the 
most accessible of which is at the old Glebe mine 
dumps, close to Eyam church. At Bradwell, 
nearer Castleton, considerable activity is being dis¬ 
played by the four firms engaged in the fluor 
business; and what with this, the resuscitation 
of lead mining, and the quarrying and mining of 
calc spar and limestone for certain industrial pur¬ 
poses, the place seems likely to regain its erstwhile 
importance as a mining centre. Until recently the 
bulk - in fact, practically all—the fluor spar has been 
got in Derbyshire from the old mine dumps, an 
operation which cannot be called mining, being 
merely an elaboration of the **hillocking” which* 
has for long been carried on for fluor and barytes by 
miners working on their own account. It is certain, 
however, if the present demand continues—and there 
seems little doubt of this^that regular mining will 
be more and more entered upon, as the hillocks or 
dumps, cannot, of course, bh considered inex¬ 
haustible. Indeed, in one or two cases already the 
fluor is being mined for, specially where the pros¬ 
pects of finding lead also seem favourable, and in 
this connection the Red Ra|m mine at Calver and 
< the Nun% at Bradwell may'ie mentioned. It will 
, ^ locognhed^ no doubt, mth envy by lead specu-, 
I in other British districts, that where the i^gue 


is saleable it is possible to drive levels and open 
stopes in search of lead at no loss, even if the metal 
is present in unpayable quantity. With regard to 
royalties and mineral rights, special conditions obtain 
in Derbyshire dating from very early times. Matters, 
however, having become somewhat chaotic, the 
existing laws were revised by Parliament in the 
middle of the last century, the result being the 
High Peak Mining Customs and Mineral Courts 
Act of 1851 ” and the “ Derbyshire Mining Customs 
and Mineral Courts Act ot 1852.** la these Acts the 
local customs and quaint phraseology of early times 
are to a great extent preserved, and we still have the 
bar-master and jurymen as important personages in 
the ** nicking ” or taking up of a mine, while the 
dishes and loads of ore remain as measures of volume 
and weight. Not to enlarge too much on this topic, 
it is important to note that while the lead ore is now 
the property of the Crpwn in the King’s field, its 
associated gangue belongs to the lord of the manor. 
Although most of the dumps have been nicked as 
lead mines, and figure as such in the bar-master’s 
books, very little revenue has so far accrued to the 
Crown, or, more precisely speaking, the Duchy of 
Lancaster, the royalties on the fluor spar going to the 
landowner, with whose interests the bai-master is not 
concerned. With regard to values, it is noticeable 
that in the Home-office statistics ” the Derbyshire 
output was valued at;fi per ton four years ago, and 
in 1906 at los. per ton. These figures, however, must 
be taken with a good deal of reserve, the spar being 
by no means uniform in quality, the large clean 
crystalline blocks being superior to the smalls which 
form a considerable part of the output. Moreover, 
considering that at some of the dump workings a 
mixture of fluor with calc spar and other minerals is 
sent away to be more carefully separated elsewhere, it 
is clear that the valuation given can only approximate 
to accuracy. There are one or two other points in 
the ** statistics ” which seem open to question, but 
they hardly call for notice in a general article like the 
present. 

Glancing now at Durham, we find that the whole 
of the output of fluor comes from the neighbourhood 
of Weardale. It has been mentioned that Durham 
now comes second to Derbyshire in point of output, 
but the gre^t spurt made in 1906, and more recently, 
indicates that the industry will be a permanent and 
increasing one. Although one or two other firms 
are also engaged in the business, more particularly as 
regards old mining dumps, the principal producer is 
the Weardale Lead Company, at whose various mines 
fluor spar is a regular vein atuflf. The fluor is by no 
means confined to the main limestone from which the 
bulk of the lead oie is at present being obtained, but 
is bring mined of exceptional purify in the haxle or 
sandstone beds between (he main limestone and the 
Tyne bottom limestone. As a producer of best 
qualify fluor in bulk, the Scdling mine of the Wear^ 
dale lead Company is in the front rank. For some 
time the nrinmalwiis obtain^ mainly fiom the old 
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dumps, but these are now exhausted, and the present 
production comes entirely from the mine. The 
Sedling vein, which is a right running vein 8 ft. to 
15 ft. in width, is now being worked at a depth of 70 
iathoms, the winding of the ore being effected by a 
water wheel, an interesting survival of old practice. 
Habitues of the Jermyn-street Museum are doubtless 
familiar with the line crystallised specimens of fluor 
spar which have come from Weardale, and though, of 
course, the district has been specially favoured by 
Nature, the writer has been much impressed by the 
interest taken by the local mine agents and miners in 
the subject of mineralogy, compared with what he 
has found in various othei lead-mining districts. 
The occurrence of fluor spar in Weardale having 
recently been dealt with by Mr. W. M. Egglcstone 
in a paper before the North of England Institution 
of Mining and Mechanical Engineers, 'we do not 
propose to say anything further on the subject, and 
pass on to remark that in Teesdale the lead mines 
have only yielded fluor in insignificant quantities, and 
no working of it is on record, a remark which applies 
with equal force to Swaledale and Wensleydale, 
further south, where lead mining was once such an 
important industry. 

It will b: of interest now to glance for a moment 
at other countries. Although we are not in posses¬ 
sion of detailed figures, it is apparent from the latest 
statistics that the rise of fluor mining into prominence 
in England has been reflected in such foreign localities 
as produce the mineral. Roughly speaking, the 
American output b^ increased at about the same 
pace as our own, and is now at somewhere the same 
figure. Kentucky has achieved the first place as a 
producer, and it is followed by Illinois, Tennessee, and 
Arizona. On the European Continent the mineral is 
by no means widely distributed, in the well-known 
mining districts at any rate; it is, however, now being 
obtained in France, Saxony, Bavaria, and Spain, 
though in small amounts compared with England and 
America. In view of the fact that America is now 
shown to he posessed of so much fluor of her own, it 
seems rather strange that the British export should 
continue; it does continue, however, with which 
categorical statement the inquisitive must rest content. 
Apart from a certain employment in glass and 
enamelling works, and in the preparation of hydro¬ 
fluoric acid, the bulk of the present production ot 
fluor spar is used as a flux in the metallurgical 
industries. It is now some ten years since it 
came into regular use in Germany in connection with 
the ferro-manganese and ferro-silicon manufacture, 
and this practice is now general in England and 
America. It enab]e8.ji fluid slag to form at a low 
temperature, and also reduces the sulphur and 
phosphorus contents. It has also an increasing 
application in foundry work, and altogether there is 
little reason to condemn the optimism of those who 
see a great future for the mineral when its potentiali¬ 
ties become even more widely recognised t W is the 
case to-day. Purity is, of course, a matter of im 


portance, especially freedom from silica, and careful 
selection of the mineral as it comes from the dumps or 
the mine is made before it is offered for sale. This 
naturally means that considerable variations in price 
are to be met with. An impurity which has to be speci¬ 
ally guarded against is galena, the lead ore with which 
the fluor is so intimately associated in the mine. 
Although it is freed as much as possible from it, the 
sellers of fluor spar refuse to give any guarantee as to 
its absence, and it is probable that but few shipments 
are entirely free from it. With regard to what is, 
perhaps, the most generally known form of fluor 
spar, it may be mentioned that the greatly increased 
production of which we have spoken has not affected 
in any way the artistic business carried on at the 
famous Blue John mine at Castleton, Derbyshire, 
where the fluor has unique characteristics. In con¬ 
clusion, we may say that fluor mining, depending so 
much on the iron and steel industry, is in a somewhat 
stagnant state at the present time, and, owing to the 
accumulation of stocks, there is no immediate prospect 
of a return to the activity of two years ago .—The 
Engineer, 


GERMAN KIESELGUHR. 

Kieselguhr, or infusorial earth, is used as Ailing 
material for soap, sealing wax, paints, anil colours, 
and for the manufacture of dynamite, aniline, and 
alizarin, water glass, cement, mortar, artiAcial stone, 
gutta percha and caoutchouc articles, and for a variety 
of other purposes. It is found in considerable 
quantities in Hanover. It is a light flour-like mass— 
grey, brownish, or light green—feels soft and dry to 
the touch, absorbs water, and in ordinary temperature 
resists chemical action. It is found in layers in allu¬ 
vial soil, or in the vicinity of lignite deposits. Large 
quantities exist near Huetzel in the Liineberger 
Heide, and also near Unterluess in the same part 
of Hanover. The kieselguhr extracted at Huetzel is 
dried only in the open air, and it is generally cleaned 
before being used. Kieselguhr is also found near 
Vogelsberg in Hessen, at Jastrabe in Hungary, near 
Franzensbad in Bohemia, in Tuscany, Sweden, Fin¬ 
land, and also in Canada. The principal characteiistics 
of kieselguhr aie the low specific weight it has, which 
is *250 to *550, the high absorption, and its quality of 
being a very bad conductor of heat, making it 
one of the most reliable means of protection 
against the radiation of heat. The method of 
extraction is similar to that of clay for the manufac¬ 
ture of bricks. The product is removed from the 
open pit, and then spread upon'benches, or hill sides, 
for the purposes of drying by ^lir or sun. ArtiAcial 
drying processes—by means of hot air—in rooms, 
drums, or troughs, have not, it is said by the 
American Consul at Hamburg, proved practical in 
Germany. Kieselguhr roasts easily, but must never 
be brought into contact with a flame, a* it would soon 
calcinate. The drying of kieselguhr in ovens would 
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not be profitable, and such process would never come 
into consideration in large concerns. Several pro¬ 
cesses of drying kieselguhr, by using mechanical means, 
have been tried in Germany during the last twenty 
years, but have not proved satisfactory, and have 
therefore all been discarded. Kieselguhr has also 
been dried by means of hot air and exhausters, but 
this process is one applied only, in wet weather, in 
exceptional cases, and with material which has already 
been dried to a certain extent. This process, how¬ 
ever, is not remunerative, and can only be applied 
with the best quality of kieselguhr—washed for the 
manufacture of dynamite—and at a time when the 
market is at a high level. It has to be taken into 
consideration that kieselguhr contains, as it is ex¬ 
tracted, 70 to 93 per cent, of water, which evaporates 
very slowly. Air-dried kieselguhr still contains 
from 15 to 25 per cent, of water. After having been 
dried, it is ground, and packed in sacks. During 
transportation, special care is taken to protect the 
product against moisture. For crushing mills, there 
are four different systems in use in Germany. 

EMMANUEL SWEDENBORG. 

The Academy of Sciences of Stockholm have 
undertaken to do honour to the genius of Sweden¬ 
borg by the publication of his scientific works. 
The movement now on foot to honour the memory of 
Swedenborg on account of his great scientific attain¬ 
ments had its beginning outside of his native country. 
Dr. Max Neuberger of Vienna in 1901 delivered an 
address before the assembly of German Naturalists 
and Physicians, entitled ** Swedenborg’s References 
to the Physiology of the Brain.” In this address 
Dr. Neuberger pointed out some of Swedenborg’s 
most important conclusions in the field of cerebral 
•physiology, in which he was far in advance of his 
time, and anticipated many modern discoveries. The 
address concluded with the warmest expression of 
appreciation of the great genius of Swedenborg in 
this field of research, and the opinion was expressed 
that ” this man, during the scientific period of his 
life, exhibited a penetration in various fields of 
research that is nothing less than magnificent.” 

Pollowng up this interest in Swedenborg, Dr. 
Neuberger addressed a communication to the Aca¬ 
demy of Sciences of Stockholm, in which he expressed 
his regret that Swedenborg’s extensive manuscript on 
the brain, which is preserved in the Library of the 
Academy of Sciences, had not }et been published. 
This led to the appointment of a committee to investi¬ 
gate the matter. Professor Dr. Gustaf Retzius, the 
•chairman of the committee and president of the 
Academy, made a study of the subject of Swedenborg’s 
physiological treatises. The result of this study be 
presented before the Congress of Anatomists at 
Heidelberg, May 29th, 1903, in his address as presi- 
Idontof that body. 

The committee of the Academy of Sciences now 
ip|de a thorough examination of the manuscripts of 


Swedenborg, all of which had been deposited in its 
library by his heirs. This investigation brought to 
light a remarkable array of scientific and philosophical 
works, many of which had never been 'published. 
They covered many fields of scientific research and 
included treaties on mathematics, chemistry, metal¬ 
lurgy, magnetism, ontology and cosmology, geology, 
palseontology, psychology, anatomy, and physiology. 

Dr. Retzius became so impressed with the value 
of these works that he proposed to the Academy of 
Sciences to issue an edition of Swedenborg’s scien¬ 
tific and philosophical works, and offered to bear the 
expense of the first three volumes himself. The first 
volume of this series has lately been issued from the 
press. It contains Swedenborg’s contributions to 
geology and a number of his letters. The preface is 
by Dr. Retzius, and Professor Alfred G, Nathorst, 
palaeontologist and geologist, has written the intro¬ 
duction, in which he gives an analysis of Swedenborg’s 
contributions to geology in that early stage of the 
science, and gives him high praise. Volume II. will 
contain treatises on chemistry, physics, and mechanics ; 
and volume HI. on cosmology. Four other volumes 
are planned, two on the brain and two on general 
physiology. 

The Swedish Government requested of the British 
Government permission to remove Swedenborg’s 
remains to Sweden, which request being granted, a 
war vessel was despatched for the purpose, and the 
body was transferred, with appropriate honours. 

A number of different movements in Sweden have 
been instituted with relation to Swedenboig and his 
works. One of these is to be the establishment of 
a museum which shall preserve original porliaits of 
him, his relics, and his works. The librarian of the 
Stockholm Academy, the institution that possesses 
his manuscripts, has planned a Swedenborg room 
to contain these and other Swedenborgiana. Besides 
this there is the resumption of the publication by a 
photographic process of fac-similes of the manu¬ 
scripts. This movement by private subscription re¬ 
sulted in the publication of ten volumes about thirty 
years ago. Three splendid volumes in the new series 
have just issued from the press. 

Although many of Swedenborg’s treatises have 
remained unpublished during a period of one hundred 
and seventy-five years, some of the most important o( 
them were published by Swedenborg himself in Lratin 
and have been translated into English. A new 
edition is now being prepared and published by the 
Swedenborg Scientific Association of America. 

This attempt to revive the fame of Swedenborg as 
a scientific dUcoverert taken in connection with the 
removal tb Stockholm of his body from the Swedish 
Lutheran church in London, is a very remarkable 
mstance of the revival of interest in the man of science 
as distinct from the founder of a Church. 

Swedenborg died at the house of a peruke maker 
in Great Bath-street, Cold Bath-fields, in Hareh, 
1772, and was buried at the Swedish church in 
Prince’s-square, St. George’s-in-the-East. 
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rubber production in the CONGO 

FREE STATE. 

According to the latest statistics, the world’s pro¬ 
duction of rubber for the season 1905-6 was about 
68,000 tons, of which 41,000 tons were produced in 
Brazil. Bolivia, Central America, and Mexico gave 
a combined total of 1,800 tons, Africa 23,400 tons, 
and the balance came from Asiatic countries. Of the 
amount obtained in Africa, the Congo Free State 
gave the largest quantity with a production of 4,500 
tons, French Guinea 1,500 tons, Angola 1,250 tons, 
and the Gold Coast 1,000 tons. These figures are 
for the fiscal year ended June 30. The Congo Free 
State is producing and exporting, on the average, a 
little over 4,800 tons of rubber annually. For the 
calendar years 1904, 1905 and 1906, the exports were 
4,830, 4,861 and 4,848 tons respectively, valupd at 

1,769,000, 1,759,000 and 1,950,000. For the 
year 1907 the figures are not yet available, but the 
American Consul at Boma hears on good authority 
that they will vary but little from those of the 
preceding years in the quantity produced. The 
market, however, has been less active during the 
closing months of the year, and the average price 
received during 1907 will doubtless show a decided 
falling off from the exceptionally high prices of 
IQ06. Various causes are assigned for this. A 
steady increase in the world’s production, and re¬ 
cently of stocks on hand; the monetary crisis in 
the United States; the difficulties in which a large 
number of automobile manufacturers have become 
involved through overproduction, with the conse¬ 
quent lessening of the demand from this industry, 
one of the largest consumers of rubber, are a few of 
the reasons given. One authority has stated that 
the large production of Mexican guayule rubbei was 
the basic factor in the recent sharp decline in price, 
and early recovery to the high level of the past 
three years was not probable, owing to the un¬ 
usually large output, by improved machinery, of the 
Mexican product, which was of good quality, and 
practically inexhaustible. A Brussels paper re¬ 
cently called attention to a statement by a German 
authority in which quite the contrary opinion was 
expressed, it being affirmed that the hopes enter¬ 
tained as regards the guayule rubber had not been 
realised. While the annual exportation from the 
Congo has shown no diminution during the past few 
years, there is no question but that in many parts of 
the State the supply of wild rubber has rapidly 
diminished, and in a large part of the territory is 
practically exhausted. This condition, it is said, is 
in a large measure due to the ruthless cutting of the 
vines and trees by the native gatherers, a method 
which insures a quicker and more copious flow of the 
latex, but which entirely destroys the plant. The 
law provides that the rubber must be gathered by 
means of incision of the vine or tree, thus preserving 
them for future supply, but in practice it is im¬ 
possible, eacept in a small way, to control and 
enforce this wise provision over the immense ex¬ 


panse of territory producing rubber. To counter¬ 
balance this continual lessening of the supply of 
wild rubber, the State has enacted laws, obliga¬ 
tory alike upon its own agents and the conces¬ 
sionary companies, providing for the replanting of 
vines and trees, the number of plants corresponding 
with the quantity produced. Thus at present, for 
every ton of rubber gathered the producer must lay 
out five hundred young plants. It has been proved 
by experiment that the variety of rubber tree, known 
as the “Funtumia EUstica,” thrives better under 
cultivation in the Congo Free State, and gives much 
quicker results than the various varieties of vine 
rubber. The quality is said to be excellent and the 
young trees become paying producers in about seven 
years. Ordinarily, quite double this time is required 
before the vine yields in sufficient quantity to be 
profitable. At present it is estimated that fully 
13,000,000 plants have been set out, capable of pro¬ 
ducing within a few years and at a low estimate 650 
tons annually. Independently of this the State has 
established three great centres of rubber cultivation, 
each of 250,000 acres. These centres have been 
established in the Mayumbe district near Banza 
(Lower Congo); in the Ubangi district, near the 
post of Duma; and in the Lualaba-Kasai, between 
the posts of Katako-Kombe and Lodja, in the forests 
of the Upper Lakenie. A calculation made of the pro¬ 
bable production of these centres alone shows that 
one-third of the area allotted, or 250,000 acres, will be 
planted during the next six years, with an average of 
260 plants to the acre, or a total of 65,000,000 plants. 
When the entire area of 75,000,000 acres provided 
for, is planted, the yield after six years is expected to 
be 9»750 tons annually, or nearly double the present 
production, and this without calculating the 13,000,000 
trees already started, and the number constantly 
being planted under the terms of the law. 

REFRIGERATING CONGRESS. 

The first International Congress of the Refrigerat¬ 
ing Industries (Congrds International du Froid), will 
be held in Paris, from Monday, October 5, to 
Monday, October 12, at the Sorbonne. The Congress 
will be divided into six sections—I., I.ow Tempera¬ 
tures and their general effects; II., Refrigerating 
Appliances; III., Application of Refrigeration to 
Food; IV., Application of Refrigeration to other 
Industries; V., Application of Refrigeration in Com¬ 
merce and Transport; VI., Legislation. At the 
opening meeting Professor von Linde wrll deliver 
a lecture on “Refrigeration in Dwelling Places,” 
and at the closing meeting a lecture will be delivered 
M. d’Arsonval on “ Liquid Air and very Low 
Temperatures.” A British Programme has been 
issued by the British Committee (3, Oxford Court, 
Cannon Street, E.C.), containing a list of British 
Papers and Resolutions. The honorary secretary is 
Mr. R. M. Leonard. 

In addition to the general visit to Fontainebleau 
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during the Congress, there will be three extended 
excursions^l., October 13 to 17, to Compiegne, 
' Pierrefonds, Reims-le*Grand, Vignobies de Cham* 
pagne, M^zidres, LongWy, Nancy, and back tb Paris; 
II., October 13 to 22, Koquetort, Gausses du Taru, 
Nimes, Marseilles (International Electrical Exhtbi* 
tion), Lyons, Crensot, and back to Paris; III.> 
October 13 to 25 (i), Paris, La'teries co-operatives 
des Charente et du Poitou, (2) Paris, Bordeaux, 
Biarritz, Bayonne, Fontarabia, Saint-S^bastien, Pau 
Cambo, Lourdes, Paris, 

MOTORING IN GERMANY, 

According to official statistics just published, there 
were on January i, 1968. in the German Empire, 
36,022 motor vehicles, of which 34,244 were pas¬ 
senger vehicles and 1,778 were carriages for the 
transport of goods. This is an increase of about 33 
per cent, during the year 1907. Of the passenger 
vehicles i 9 tS 7 S, or more than half, were motor 
bicycles. The increase was much larger proportionally 
in South Germany than in North Germany, being but 
17*2 per cent, in Prussia as against 84*8 per cent, in 
Bavaria and 148* i per cent, in Hesse. The American 
Consul at Annaberg says that in the city of Berlin 
the increase in the number of motor vehicles for the 
year was only 6, or 0*2 per cent. Of the passenger 
vehicles, 14,046 were used ““for business or profes¬ 
sional purposes, and 13,771 as pleasure and sporting 
vehicles. During the year 5,686 motor vehicles passed 
the frontier for temporary use for touring purposes in 
the Empire. Statistics as to accidents due to motor 
vehicles are given for the year from October i, 1906, 
to September 30, 1907, during which time there were 
4,864 such accidents, in which 145 persons were 
killed and 2,419 injured. The figures for the dead 
do not include those who died after the accident as 
a result of their injuries, but only those killed on the 
spot. The proportion of accidents to the number of 
machines differs widely. In the province of Branden¬ 
burg, in which is the city of Berlin, there are 5,275 
motor vehicles, and during the year there were 2,554 
accidents involving such vehicles—about one accident 
for every second machine. In Berlin itself it came 
close to being one for every machine. In the Rhine¬ 
land there was bne accident to every twenty ma¬ 
chines ; in Ptussia as a whole, one to eighteen, and 
in Bavaria, Saxony, Wurtemberg, and Baden it varied 
fiom one accident to every ten machines to one to 
every eighteen machines. It must be noted that 
with the vehicles mentioned are reckoned the motor 
bicycles, which cause few accidents, but which con¬ 
stitute moie than half the motor vehicles In Germany. 
In 4 598 cases of accident, *>., 95*5 per cent, of the 
total, the owner of the vehicle causing the accident 
was identified, and in 266 cases the owner remained 
unknown. Punishment by hnes and imprisemment, 
or hpthf imposed in i,40<|i) cases in 1,092 cases 
’ ' l$ilphgh judgments by the courts, and in 314 cases by 
" fines imposed by police officers and col- 

^ despot. 


ARTS AND crafts. 

Ar^s and Crafts at the Exhihitim of the Inters 
national Art Congress ,any proof been needed 
of the importance of tbe Arts and Crafts move¬ 
ment, not only in our own country but throughout 
the Continent, as well as in tbe United %ates, 
it would have been amply furnished by tbe work 
shown at the Exhibition, until recently open at South 
Kensington, in connection with the Third Inter¬ 
national Congress on tbe Teaching of Drawing. Of 
course, the greater portion of the available space 
would be taken up by exhibits which referred only to 
the teaching of drawing as a part of the regular 
curriculum in elementary and secondary schools, and 
a considerable amount of room was devoted to fine 
as opposed to applied art; but the exhibits which 
have to do with industrial art, and more especially 
with that branch of it which we usually indicate by 
tbe title of ** Arts and Crafts,*' not only formed a 
very considerable part of tbe show, but a much larger 
and more varied one than would have been the case, 
say, ten or fifteen years ago. Moreover, considering 
tbe relative difficulty of packing and transporting 
ceramics, wood work, metal work, embroidery, and 
other such things, it is remarkable how much executed 
work had been brought together at South Kensing¬ 
ton. 

Itis, of course, quite impossible to judge, from an 
Exhibition of this kind, to what extent tbe teaching ot 
design, of industrial art, or of arts and crafts is 
carried in the various countries represented. It is 
difficult, t6o. to make comparisons since some 
countries exhibit on a much larger scale than others, 
and, moreover, it is generally on occasions like this, 
the smaller or more backward nations who find it 
best worth their while to make the biggest effort to 
show what they can do. Still, bearing these facts in 
mind, and realising tbe limits within which its lessons 
hold good, there is a certain amount of infoimation 
to be obtained from tbe Exhibition, not only as to 
what is being done throughout the civilised world, 
but as to tbe general direction whicn design teaching 
is taking in tbe different countries, and such informa¬ 
tion is both interesting and illuminating. To begin 
with, it is remarkable that the exhibits of some of tbe 
most important industrial and manufacturing coun¬ 
tries were, at first sight af least, amongst tbe least 
attractive and even the least interesting. Close 
examination reveals the accuracy and perfection of the 
drawing of the French derigns, and the careful 
training which is evidently bestowed upon tbe student 
designer. Some of the work from the United States 
(thoii^ not by any means all of it) is thoroughly 
businesa-like in its presentment, and tbe drawings 
sent np one school are models of what sach 
work should be. 

There is also a good deal of quite adequately 
executed work fVom Gerinuny, But it is not in the 
eadiihlts of the large and important countries that the 
'interest of the Exhibitioa, soiarf at ri^ii aa 
d^gn and handicraft are cottcfiued, lay, It wiato 
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NOTICES. 

“OWEN JONES” PRIZES FOR 
INDUSTRIAL DESIGN. 

This competition was instituted, in 1878, by 
the Council of the Society of Arts, as trustees 
of the sum of /400, presented to them by the 
Committee of the Owen Jones Memorial Fund, 
being the balance of subscriptions to that fund, 
upon condition of their spending the interest 
thereof in prizes to “ Students of the Schools 
of Art who, in annual competition, produce 
the best designs for Household Furniture, 
Carpets, Wall-papers and Hangings, Damask, 
Chintzes, <S:c., regulated by the principles 
jaid down by Owen Jones,” The prizes are 
awarded on the results of the annual national 
competition of the Board of Education, South 
Kensington. 

Six prizes were offered for competition in the 
present year, each prize to consist of a bound 
copy of ” The Leading Principles in Composi¬ 
tion of Ornament of Every Period,” from the 
Grammar of Ornament, by Owen Jones, and 
the Bronze Medal. 

The following is a list of the successful 
candidates 

Bloor, Herbert H., School of Art, Macclesficd. 

Design lor a Woven Silk Hanging. 

Clowes, William,-^School of Art, lhacclesfield. l-)e- 
sign for a Tapestry Hanging. 

Cundall, Charles E., School of Art, Manchester. 
Design for an Earthenware Pot in Silver and Ruby 
Lustre. 

Paul, Silas, School of Art, Leeds. Design for a 
Wrought Iron Grille with Lamp. 

Reburn, Lilian, School of Art, Manchester. Design 
for a printed Silk Hanging. 

Wilson, Robert D., School of Art, Nottingham. 
Design for a Stencilled Hanging. 

The next award will be made in 1909, when 
six prizes will be offered for competition. 


THE EGYPTIAN COTTON INDUSTRY. 

While closely resembling each other in many of 
their characteristics, and constituting a well-defined 
type, at least from an agricultural and commercial 
point of view, several well-maiked varieties of cotton 
now exist in Egypt. At the present lime, the varieties 
that are chiefly grown aie Ashrauni, Mit Afifi, 
Jannovitch and Abbasi. Ashmuni is the oldest of 
the four varieties, and was formerly the most widely 
grown, although now largely supplanted by more 
valuable kinds. The Mit Afifi, in acreage, and the 
total value of its product, far exceeds all the other 
varieties. At least 70 per cent, of the total Egyptian 
acreage in cotton is of this variety. In 1906, 75*5 per 
cent, of the total crop was Mit Afifi, 15 percent. 
Ashmuni, 5*5 per cent. Jannovitch, and 27 per cent. 
Abbasi. Mit Afifi resembles the Ashmuni variety in 
so many ways, that, according to a recent report by 
the Bureau of Plant Industry of the United States 
Department of Agriculture, it is likely to have 
originated directly from the latter. The Jannovitch 
is the most recent variety that is extenvively grown. 
It is said to have developed, about thirteen years ago, 
as a cross between Mit Afifi and Gallini. The Abbasi 
much resembles the American Sea Island varieties. 
Very recently a variety known as Nubari has origi¬ 
nated in the Nile Delta. It is described as inter¬ 
mediate between Mit Afifi and Jannovitch, having 
stronger and more lustrous fibre than the former No 
country in the world appears to be better adapted than 
Egypt to growing cotton. The long, hot, rainless 
summers, deep alluvial soils, plentiful supply of water 
for irrigation, abundance of cheap labour, facilities for 
economical transportation to the best markets, and 
last, but not least, the possession of distinct and very 
valuable types of cotton, form a combination of con¬ 
ditions for the production of this staple, that is well- 
nigh unrivalled. 

Agricultural Egypt consists uf the long narrow 
valley, and the broad fan-shaped delta of the river 
Nile. In the Nile valley, south of Cairo, about 
2,300,000 acres are under crops, while, in the Delta, 
where nine-tenths of the cotton is produced, there 
are 3,400,000 acres of cultivated land. All of this 
land is under irrigation, the rainfall being wholly 
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of thorough preparation of the land before plant¬ 
ing cotton is fully appreciated in Egypt. Cotton 
roots descend deep into the soil, and It is 
found that the deeper the ploughing has been 
the better the plants withstand drought in the 
case of shortage oi irrigation water. On large 
estates steam ploughs are generally used, and the 
soil is turned over in the autumn to a depth of 
twelve inches. The great bulk, however, of the 
cotton acreage is worked with the primitive plough 
of the country, drawn by a team of oxen, which 
loosens the soil to a depth of only about six 
inches. When the operations of ploughing are 

\ completed, the land is at once ridged. Ridging is 
done, usually, with the native plough, the width of 
the furrow being increased by stuffing sacking or 
some other bulky material into the angle between the 
beam and the share. The ridges are then shaped 
into beds by men working with the “ fass ” or short- 
handled hoe, a tool that is indispensable to the 
Egyptian agriculturist. Planting is done chiefly in 
March, although, especially in southern Egypt, it is 
sometimes begun as early as the 10th February. 
There is a general conviction in Egypt that early 
planting gives the best results. Cotton is planted 
closer than in the southern United States, notwith¬ 
standing the fact that the plants of Egyptian varieties 
make a larger growth than American upland varieties. 
The average distance between the rows is only about 
two and a-half feet, and the **hills’* are usually 
fifteeen or sixteen inches apart in the rows, with two 
plants in each hill. Hence the average number of 
idants to the acre is about 26,000. Seed is planted 
at an average rate of one bushel and a-quarter per 
acre. It is put in on the side of a furrow, about 
two-thirds of the distance from* the bottom. In 
planting, a man with a fass,” or short-handled hoe, 
goes up and down the rows, making holes at intervals 
of fifteen or sixteen inches. He is followed by a boy 
who drops into each hole eight or ten seeds, covering 
them to a depth of two or three inches. Usually 
ten or twelve days are required for germination. A 
watering is usually given immediately i^er planting, 
although sometimes the held receives an irrigation 
just before planting is begun. The second irrigation 
generally takes place about thirty-ffve days after 
planting. It is found that the best results are 
beamed if this watermg is postponed as long as can 
be done without injury to the plants. This causes 
the roots to strike deep into the soil from the outset, 
stimulates the plant to branch from the base, and 
prevents the lower part of the s^m from making a 
Soft and weak growth which is liter unaUe to hold 
„ op the weight of bolls. From tsmnty^hve to thirty 
daye elapse between the second and third irrigations, 

, 'atnd about twenty days between the third and fourth. 

usually occurs some tfme between May ao 
f^;iiaid|^ne i. Thereafter.unta the end Of August two 
monthly are generally givem When the 
low, however, it is somethnes neCessmy 


weeks, and to restrict the amount of water that can 
be applied each time. Altogether, ten irrigations are 
commonly given between the date of planting and 
that of the first picking, care being taken so to time 
the last watering that the soil will become dry before 
picking should begin. A watering is given as soon 
as the first picking is completed, and often one 
between the second and third pickings. Cultivating 
is performed entirely by hand in Egypt, even on the 
large estates where modern machinery is used in 
other agricultural operations. On well-managed 
farms a boring is given hs soon as the plants are well 
above ground. It is considered desirable to thin the 
rows before the second watering, which, as stated 
above, is given about thirty-five days after planting. 
The two strongest plants are thus left in each “ hill.” 
When the soil has dried sufficiently after the first 
watering that follows planting, the second and third 
hoeings are given. The boeings are so managed that 
earth is each time brought up around the plants from 
the opposite edge of the farrows, which are thus 
gradually moved in one direction across the field. 
Consequently the plants which at the outset stood on 
the slope of the furrows at the edge of the beds, are 
at the top, and in the centre of the beds by the time 
the third hoeing is completed. Cotton-picking 
begins in Southern Egypt before the end of August, 
but in the Delta region, where the bulk of the crop 
is grown, the first picking generally commences 
about the beginning of September. A second 
picking is made in October, and a third in November. 
Sometimes a fourth picking is made, while occasion¬ 
ally the whole crop is harvested in two pickings. It 
is considered especially important with Egyptian 
cotton to begin picking as soon as enough bolls are 
ripe to make it worth while, since long exposure to 
the sun is said to cause the brown colour to fade. 
As a rule, 35 per cent, of the total crop is harvested 
at the first picking, 45 per cent, at the second, and 
20 per cent, at tbe third, but these proportions vary 
considerably from year to year. The fibre from each 
picking is grad^ and marked separately, that from 
the first picking being generally the best, and that 
from the third picking the poorest. This work is 
done largely by children, who pick on an average 
30 to 40 pounds of seed cotton a day, for which they 
are paid at the rate of ninepenco to tenpeuce per 
houdred pounds. The seed cotton is packed in sacks 
holcting about 400 pounds, and is then ready for 
shipment to tbe ginnery. The product is generally 
sold where it is grown as seed cotton, and is trans¬ 
ported by the buyer to one of the ginneries which 
are established in various parts of the cotton-growing 
ji^on. Most of the establistoents have a lerge 
number of gins. Some of them have a daily capacity 
of 300 Egyptian bales. As in the case of Sea Island 
cotton in tlm United States, the roller gm alone is 
used, rince the saw gtir< employ«d for American 
Ufdand cotton injures the long staple Egyptian 
vastoties. The ginned cptton ip ^ipp^, ustiaffy in 
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flTOUgh bales, to Alexandria. There it passes through 
compresses,’and is turned out in the neat bales bound 
with eleven hoops, in which Egyptian cotton reaches 
the European and American markets. These bales, 
although smaller than the average American com¬ 
pressed bale, weigh from 700 to 800 pounds. The 
cotton production of Egypt is large in proportion 
to the area usually devoted to this crop, which, during 
the four years from 1903 to 1906 averaged 1,500,000 
aqres. Practically the entire crop, both lint and seed, is 
shipped to Europe and America, so that the statistics 
of exports fairly represent the total production of the 
country, f'or the nine yearly period, ended 1906, the 
average annual export of cotton was about 612 million 
pounds. Assuming that the area in cotton during 
these years averaged 1,500,000 acres, the yield per 
acre for the whole country during the period was 
about 408 pounds. When caret ully chosen seed of 
good varieties is used, and the soil and cultural 
conditions are favourable, yields of 800, and in ex¬ 
ceptional cases, of even 1,100 pounds of cotton are 
•obtained. In the year 1907 the quantity of cotton 
exported from Egypt amounted to 679 million 
pounds. About 50 per cent, of the exports go to the 
United Kingdom. The United States takes large 
•quantities, ranking third in the list of importing 
countries in 1902 and second in 1903. Russia, 
Austria, France and Italy also import certain quanti¬ 
ties of cotton. Nearly all the principal countries in 
Europe obtain cotton from Egypt, and even India 
and Japan receive some of the product. 


RUSSIAN PORCELAIN, 1744-1908. 

An edition de luxe in a truly magnificent sense of 
the word has recently been published by the Russian 
imperial porcelain factory. Unfortunately, with the 
exception of one chapter in French, the text of the 
work is in Russian, which makes it available for only 
a limited number of readers. As there is no scarcity 
of illustrations, however, both interspersed in the text 
and in the accompanying plates, the book should find 
numerous friends among lovers and collectors of old 
and new porcelain. Ihe coloured rep/oduciions of 
the Petersburg porcelain works alone make the work 
valuable, if not indispensable, to every collector, 
while its service in deepening and increasing the 
understanding of the Petersburg porcelain as a whole 
is by no means slight. 

As the story of Russian porcelain is not widely 
known, an attempt will be made here to give a brief 
sketch of its history. This will help to a better 
understanding of the modern commercial china of 
Russian manufacture, which is finding much favour 
dn this country (America), and which it is the purpose 
of this mrtide to lead up to. 

Begtrmlng udth the eighteenth century, says Die 
JSunst, poroelahi began mote and more to be used in 
Russia* Well-to-do cMes fotlowed the example of 


the Imperial family and all kinds of table ware became 
popular. Chinese porcelain was brought by caravan 
and through West-European ports, whilst the pro¬ 
ducts of Venice, Rouen, and Holland also found 
favour. 

Peter the Great conceived the double plan of taxing 
this importation and of benefiting his land by native 
industry, and as a result sent Russian workmen abroad 
and imported foreign ones to introduce the manu¬ 
facture of porcelain into Russia. A Board of 
Manufactories,’’ founded in 1723, promised an Im¬ 
perial bounty to anyone who would found a porce¬ 
lain factory, material for which was to be furnished 
by the clay of Gjel. (xrebentchikow, purveyor to the 
Empress, secured the privilege, but it was not until 
1747 that the Grebentchikow factory, the first of its 
kind in Russia, was able to send to the Emperor a 
fairly successful “ real Russian porcelain cup.” In 
the same year new experiments were made at 
Tsarskoe-.Selo, by command of the empress, after a 
workman from the imperial Chinese factory was sup¬ 
posed to have been bribed into selling a special 
secret, but the efforts did not meet with much 
success on account of the material and bad instruc¬ 
tion. 

No more fortunate were other, immediately succeed¬ 
ing, attempts to establish a native porcelain manu¬ 
factory in Russia. In 1744, Christopher Conrad 
Hunger, in Stockholm, was engaged by the imperial 
court at a high salary to found a factory in Russia. 
Hunger, however, was an adventurer, and more than 
10,000 roubles were paid him with no returns. In 
the autumn of 1746 he had not yet produced a single 
object, and in 1748 he was sent home. Thus we have 
seen that in the first four years the attempts failed 
utterly. 

In 1747, Winogradow became director of the 
factory and proceeded by his own experiments to dis¬ 
cover what material was best suited for his purposes. 
His porcelain had at first a bluish tone, and was some¬ 
what transparent. In 1748, a large kiln was built; 
the experiments were successful, and in 1751 it was 
possible to present the empress with a snuff box, as a 
result of which the whole Court ordered porcelain 
snuff boxes from the Imperial factory. Unfortu¬ 
nately, the rapid development of the latter was 
hindered by Winogradow’s bibulous habits, although 
the factory did continue to progress gradually. Wino- 
gradow’s advice to train young apprentices for the 
work proved to be very practical, a fact which is 
worth notice to-day. His efforts to find good earth 
were also noteworthy. 

In the swampy vicinity of (ijel he found eight 
different kinds of clay. Of these he selected a 
“black,” which when dry became light gray, and 
when burned was pure white. This clay itself had 
no sulphurous component, although the layers sur¬ 
rounding it were mixed with earth containing much 
ferriferous sulphur. 

Winogradow had been told by a traveller in 
China that there the porcelain clay and the glase 
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w4re produced wholly from potter’s earth and stone, 
hat he could not proceed on these directions, as 
he had no material at hand like the Chinese 
kaolin or p^-tun-tze. Winogradow added to his 
mixture only gravel, alabaster, quartz, and feld¬ 
spar of granite; gradually be came to a com¬ 
position of eight parts clay, eight quartz, and one 
alabaster. His proportions thus resembled much 
more closely the Chinese and Japanese porcelains 
than those of Sevres or Meissen. The glaze was com¬ 
posed of clay, quartz and chalk. Its thickness 
equalled that of two sheets of paper. Before burning, 
the porcelain was placed in the kiln in cases. The 
production of suitable colours offered many difficulties; 
cobalt, gold, purple, black, red, yellow, green, and 
brown were used. 

Public taste was raturally determined by that 
of Western Europe. The style followed was the 
modem, already introduced into France, which no 
longer had anything to do with the profuseness of 
the rococo. Snuff boxes in the form of sealed en¬ 
velopes were an especially popular object of manu¬ 
facture after 1753. Soon flowers and garlands in flat 
relief ornamented the cups, and in 1752 statuettes are 
mentioned in the records for the first time. 

A new epoch in the history of the factory began 
with a visit of Empress Catherine II. in July, 1763. 
At that time 104 officials and workmen were con¬ 
nected with the factory, which after 1765 had a yearly 
subsidy from the Government of 15,000 roubles. 
Joseph Regensburg was summoned from Vienna, 
and Karlowsky from Meissen was installed as 
sculptor, although they were soon replaced by Russian 
artists. Tch^potiew, the new director, rendered 
especially valuable services by establishing a school 
of young workers. His successor. Prince Wiazemsky, 
likewise introduced far-reaching reforms after 1773. 

The sculptor, J. S. Rachette, was engaged in 
1779, and was of the greatest help to the factory. 
The miniature painters of this period were Russians 
like Zakharow, Wassiliew, Konarow, and others. 
The output increased enormously; in 1794 about 
60,000 roubles worth of goods were sold. 

In spite of all this the financial result could not be 
called hopeful. Russian ceramics, indeed, offered no 
competition, and the Chinese imports suffered from 
the emigration of the Chinese from Kaichta, but pre¬ 
ference was given to the Meissen porcelain, which was 
cheaper and more elegant. The composition of the 
material more and more resembled Chinese mixtures 
rather than those of Berlin and Vienna, although the 
clay of Glukow had now been selected for use and 
the alabaster was replaced by feldj^ar. 

The unpronounced style in vogue was plainly a 
hindrance to the popular recognition of the products 
of the imperial factory at the time of the Empress 
Catherine. Popular taste was ruled from France— 
the Empress wished to' give filer porcelain a truly 
Kusrian character. Although time and technique, 
Wweym*, were not ripe for her endeavours, the factory 
, ,4id mprMheless bring out a very characteristic product 


in a charming series of statuettes showing Russian' 
racial types. 

An occurrence of still greater importance was the 
production of a table service of 973 pieces for sixty 
covers. This is known as the ** Service with the 
Arabesques” of 1784. 

Emperor Paul I. had a great fondness for 
porcelain and was very proud of his “factory.” 
Rachette, the talented artist, was continued as 
directing sculptor, while Zakharow looked aft^r 
the painting. In spite of technical and artistic 
progress, however, material results did not follow. 
In 1801, 14,000 roubles’ worth of goods remained 
unsold. Hence it was a very timely idea of Nicholas 
I. that the imperial factory ought to be supported by 
the State, since it was there to serve as a model to the 
nation by producing the best ware. 

As the clay of Glukow did not give satisfaction, 
and was besides too expensive, clay from Limoges 
began to be used after 1836, at least for smaller 
objects. Now for the first time (1834) the burning 
was done in a three-storied kiln after the Berlin 
model, which Seyffert had introduced under Alex¬ 
ander I. The degrees of heat in the three storeys 
were 160, 100, and 60 respectively. The loss in the 
kiln of larger vases also became less. A permanent 
exhibition room was established and the results of 
exhibitions in St. Petersburg (1849), Moscow (1843 
and 1853), and London (1851) showed that the pursuit 
of one object for more than a hundred years had not 
been in vain. 

Unluckily, this time—as on so many previous occa¬ 
sions—success came but fell upon unfavourable con¬ 
ditions. The technique of the imperial factory had 
developed extraordinarily, but artistic appreciation for 
porcelain bad diminished throughout Europe. The 
evil eclecticism of the time produced a mixture of 
models and drove porcelain painting into strange 
channels. 

Thus the forms deteriorated into a mixed style, 
which even the technique of the porcelain often 
enough seemed to disown. As there were no 
original designs in the porcelain painting, this epoch 
was without artistic importance for Russia—as for 
the whole of Europe. The general lack of interest 
in porcelain as a whole was only the final conse¬ 
quence of this artistic retrogression. In 187a the 
purchases by both private individuals and archdukes 
had so ffillen off that the decline of the imperial 
factory could not be denied. 

In 1871 the Empress ordered the workmen to 
folloar English styles of ornamentation, and the 
models which the sculptor Spiess brought from Eng¬ 
land were slavishly copied. It is precisely in his 
works that the lack of any feeling for ceramic form is 
very noticeable. 

Even in the eighties, when Archduke Vladimir 
Alexandrovitch had reorganised the factory, the 
unfortunate belief still held sway that all that was 
necessary were good copyists, not great artists. As 
regards technique, bpwever, a better understanding 
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had been reached. In 1884 the tecl^cian Kho« 
wansky made the first journey to gain a thorough 
acquaintance with the porcelain factories of Prussia, 
Saxony, Bohemia, and France. The result was the 
demolition of the old kilns and the building of new 
ones, after the systems of Berlin, Sdvres and 
Meissen. 

Although the tradition of imitation was not yet 
broken with, and although independent technical 
experiments were not allowed, yet the purely empirical 
testings were now and again replaced by an analytical 
procedure and a more exact calculation of the possibi¬ 
lities resulting from the combinations of soil. 

The personal taste of Alexander HI. could hardly 
be called promotive, yet in this period of preparation 
falls the attempt at least to paint under glaze, which 
system the Danish painter Lusberg desired to intro¬ 
duce. There seemed on the whole, to be some desire 
to follow new technical aud artistic paths—but 
the tradition of imitation was less troublesome. 
This should be taken to heart by our “modern” 
devotees of tradition. 

Under the rule of the present Czar things were at 
first no better. Gradually, however, the new art 
movement made headway in Russia also, but more 
slowly than in Germany, and under more unfavour¬ 
able conditions. 

With the beginning of the new century, unity of 
form and ornamentation were set up as the standard. 
The idea of the inventive artist was given room to 
expand, but the artists who invented were wholly 
inexperienced technically, which resulted in the sad 
makeshift of the purchase of artists' designs to be 
altered at need and used by art workers in ceramics. 

The style of the eighteenth century has disap¬ 
peared even in Russia. The history of the imperial 
factory shows in an exceedingly interesting fashion, 
the final victory of practice over theory and imitation, 
the victory of technique over mere dallying with 
form. It is true that seldom is the history of a 
manufactciy so full of blunders and mishaps as that 
of the imperial porcelain factory of St. Petersburg 
from 1744 lo 1904. As a whole, however, the 
detailed account, with its wealth of public economic^ 
as well as public Russian sidelights, furnishes to 
organisers of art workshops a zig-zag low of sign¬ 
posts, which easily mark the straight path for him who 
can survey the detours. 

What has been most remarkable, however, from 
the point of view of china for commercial purposes, is 
the progress made by the factory of Kornilow Bros., 
located at Poliustrovo, in the district of Viborg, right 
on the outskirts of St. Petersburg. 

This firm started in 1781 as a china and glass store. 
i® 35 » Michael Kornilow, long possessed with a 
desire to manufacture his own goods, obtained a 
number of hands from the imperial factory and started, 
with two kilns and eighty workmen, the manufacture 
of china after his own ideals. 

The kaolin used comes from GlotchofiT in the 
government of Tschernigofir» and the quartz and 


feldspar comes from Finland, with clay of Borovitschi, 
in tlie government of Novgorod. 

At, present, the firm of Kornilow Bros, is managed 
by. Serge Michaelovitch Kornilow, one of Russia’s 
most enterprising business men, an eminent chemist 
and a practical potter in every sense of the word. 

The factory covers thirty-five acres of ground, has 
eight kilns, and employs 600 workmen. Mr. Kornilow 
is a business man possessing advanced and original 
ideas. 

So much has been said in regard to the poor con¬ 
dition of the working-classes and the masses 
generally in Russia, it is only fair that a tribute be- 
paid to him for the manner in which he looks after 
the welfare of his working people. He has built for 
them on grounds adjacent to the factory many 
modern, sanitary houses; he has given them the use 
of a magnificent park, and has also built at his own 
expense a large and handsome theatre, where the 
workmen and employis render some very interesting 
plays under the patronage and encouragement of the* 
firm. 

As far as the ware produced in concerned, it has 
probably the hardest body of china made, wood¬ 
being exclusively used in the process of manufacture. 
Furthermore, it is also possibly the whitest and 
purest quality of china made. 

As far as the decorations are concerned, they 
are so thoroughly Russian that they have really 
created a new school in art decoration. The blending 
of the colours is particularly a happy one, and it 
seems that some of the colours used in this ware can¬ 
not be put on any other body of china giving the same 
effects. Expert connoisseurs have said on different 
occasions that the Kornilow products are among the 
most remarkable and artistic noveltie-> produced for a 
long time. 

While the productions of the imperial factory are 
not for sale and are only distributed to foreign so\e- 
reigns as gifts from the imperial factory, it is most 
fortunate that goods so essentially Russian and so 
thoroughly artistic can now be procured in nearly 
evei*y high class store in this country. The demand for 
Russian china has increased tremendously in this- 
country, and now the fashionable hostess takes a 
distinct pride in garnishing her table at large 
dinner entertainments with pieces of ornate decora¬ 
tion .—Pottery and iilass (New York). 


INDIA’S TRADE IN 1907-8. 

(ii.) 

The grand total of imports and expocis combined 
was 230^^ as against 212 millions sterling in 1906-7, 
the increase being one of 18J millions, or 8*7 percent. 
This includes some 2^ millions sterling of foreign 
merchandise re-exported, but excludes about i*& 
millions of material imported by Goveinment for 
State railways. 
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Particulars 6f tlie import and export trade were 
given in the airticle in the Journal for the 29tli 
August. The value of the trade of India ini mer¬ 
chandise only, excluding Government transactions, 
with , (I) the United Kingdom, (2) other British pos¬ 
sessions, and (3) foieign, countries may now be 
recorded. 

The trade with the United Kingdom has increased 
by j^ 8*2 millions, the share of the home country 
having slightly risen from 42 to 43 per cent, of the 
total trade. This increase was produced by a rise of 
;^97 millions in the imports, the exports from India 
declining by some, *3 millions. 

The trade with British possessions other than the 
United Kingdom was less by ^656,000 than in 
1906-07. Here again there was a rise under imports 
into India, but a decline 0^“ 1,453,000 under exports 

therefrom. 

Trade with foreign countries has increased by over 
7,000,000 sterling, and represents 43*9 per cent, of 
the total trade, .the imports having increased by 
4,000,000, and exports by 3*2 millions sterling. 
Viewing the trade with each principal country, the 
order of precedence is Germany, China, United 
States, Belgium, France, Japan, Straits Settlements, 
and Austria-Hungary. But until the returns are com¬ 
piled, according to the true country of origin, so far 
as imports are concerned and country of final destina¬ 
tion for exports, the figures can only be regarded as a 
rough and ready index of the trend of trade. Japan, 
Belgium, Holland, Java, and South America showed 
considerable advances. With China and the United 
States there was a marked shrinkage in trade due, in 
both cases, to fall in exports from India. Germany 
has advanced, both under imports and exports, by 
five and six points respectively. The shares of 
Belgium and Japan rose from 4*1 to 5*3 and 5*1 per 
cent, under exports, Java improved under imports 
from 2*7 to 4*5 per cent., but Austria-Hungary re¬ 
duced her share of imports from 2*8 to 2 percent. The 
other countries have not shown any marked change. 
Taking the trade of each province ^ sea with foreign 
countries, and comparing imports and exports to¬ 
gether, Bengal stands first with 39.95 per cent, as her 
share of the total, and Bombay second with 30*49 
per cent. Then follow Madras, Burma, Sind, and 
Eastern Bengal and Assam in the order named. It 
fDuat be explained, however, that while each province 
manifested a substantial increase in imports, averag¬ 
ing 20 per cent, all round, Bengal and Easteni 
Bengal and Assam showed diminished exports. 

. The expotts firom Bengal are chiefly jute, raw and 
manufactured, the latter being pi:|ctically a monopoly 
of the province, tea, raw hi|les, o^um, rice seeds, lac, 
coal, and indigo. From Beng^ and Assam the 
irrhicipal exports are raw jute and tea. From 
jBomlmy raw and manufactured cotton; Madras 
oilseeds, wheat, and ra# wool.' The exports 
1 i9^4:^lnd are raw bidat, wool, seeds, and 

hhik of the wheat shipments. Madras oommands 
of the trade in tamied idtin% her 


other principal exports being raw cotton, coflee, rice, 
and oil seeds. The export trade of Burma is almost 
confined to mineral oil, rice, teak wood, raw cotton 
and hides. 


PRICES AND SUPPLIES. 

The Board of Agriculture and Fisheries has just 
issued that portion of the volume of the agricultural 
statistics for 1907 which contains information relating 
to prices of agricultural products, supplies of live 
stock at markets, and imports and exports of agri¬ 
cultural commodities. For the first time since 1898 
the average price of wheat exceeded in 1907 30s. per 
quarter, while barley and oats were higher than in 
any year since 1902. The increased dependence of 
the population upon imported food is concisely 
shown by a comparison of the quantity per head 
annually received for a series of years. In 1859-65 
we ifiiported 126 lbs. of wheat and fiour per head ; 
in 1901-7 the figures had risen to 294 lbs. In 
the same period the total crop of wheat in this 
country fell from 112 lbs. per head to 75 lbs. Even 
assuming that the whole of the home crop was 
actually available for food (which in view of the 
requirements for seed and other purposes is not the 
case) four-fifths of the wheat consumed in the 
United Kingdom is supplied from abroad. In 
the case of another important article of diet, 
potatoes, the position is very different. The period 
of maximum imports was in 1873-9, when 23 lbs, per 
head were received. In 1901-7 imports were only 18 
lbs. per head. The oversea supply still represents 
only a small fraction of the total consumption, but 
the figures seem to indicate that potatoes may be 
regarded as forming a somewhat l6ss important item 
in the national dietary than formerly. The greatest 
relative increase in imported supplies appears in the 
csLSjp of meat. The imports of beef and veal have in¬ 
creased from 3*3 lbs. per head in 1859-65 to 22'6 lbs. 
per head in 1991 -7. Imports of butter and margarine 
have increased in the same period from 3*5 per head 
to 6*7 lbs. per head, whilst the growth of the trade in 
imported eggs may be gathered from the fact that the 
number imported per head of population has risen in 
the same period irom only 8 to 53. The total ex¬ 
penditure per head of population upon wheat, meat, 
batter, cheese, eggs, fruit, and vegetables, has risen 
in the same period fromjfi 28. 2d, to 43. iid. 

The arrest^ progress of imports of live animals for 
food, to whick attention was drawn in the last report, 
breame a decline in 1907. On the other hand, there 
was an increase in the amount of dead meat brought 
into this country, the record quantity for 1907 being 
exceeded by 300,000 cwta., the greatest increase being 
in fresh b^. The larger quantities of dead meat 
sent from British possessions, more particularly 
Australia and New ZeaUnd, in 1907, mewe^than 
compensated for the reduciion in foreign supidies, 
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due mainly to the decrease in the con^nments of 
the United States. Tables given in the report show 
that in 1907 there were imported 115,636,564 cwts. of 
wheat and dour. These quantities represent an in¬ 
crease of over four million cwts. of wheat as compared 
with 1906, with a decrease of nearly 900,000 cwts. of 
dour, so that the net augmentation of wheat, in¬ 
cluding dour, over 1906, was a little over three million 
cwts. The proportion of imports of wheat and dour 
sent to us by foreign countries was nearly 64 per cent, 
in 1907. 


GERMAN VIEW OP ENGLAND’S 
INDUSTRIAL POSITION. 

Dr. Walther Rathenau, of Berlin, has lately 
published an important work, entitled “ Redexionen ” 
.^Leipzig: S. Hirzel, 1908), which has attracted much 
attention in Germany. His remarks upon the present 
industrial position in England, translated from this 
book, are here printed. Dr. Rathenau accompanied 
the Colonial Minister, Count Demburg, in his tour of 
German East Africa, last year, and he is a leading 
.member of the Berliner Handels Gesellschaft. 

The Englishman, well-to-do, [healthy and muscu- 
lar, loves work, but will not sacridce himself for it. 
He demands his week-ends, his evening hours, 
country life, and sport. The German loves his work 
above everything, and is insatiable in his demand for 
knowledge, and where the love is lacking, nn in- 
ilexible conscientiousness secures his performance of 
duty. 

The German is now so far Yankeeded,” that 
he adopts all improvements, which seem at all 
reasonable, without waiting for the mathematical 
certainty that they are to be successful; but the 
English are conservative to a degree, and keep 
asking, “ Will it pay } ** till their plant is obsolete. 

The trades union is a heavy drag on the wheels 
of English industry. The English workman does 
not dream of a future international brotherhood, but 
rather sets bis heart on the immediate improvement 
of his surroundings, and he has already succeeded in 
realising his dream to such an extent that the manu¬ 
facturers are merely tools in his hands. The trades 
unions prescribe how many, and which, workmen 
they must employ, and what they must pay ; which 
things may be made on piecework, and the rate to be 
paid for them. They aJlow, or prohibit, the intro¬ 
duction of labour-saving machinery, and the specialis¬ 
ing and enlarging of the business. 

Probably the German Socialists would be pleased 
if they possessed the same power, but this they will 
not easily obtain, so long as they strive merely for big 
election figures and the shadow of political indu- 
ence. Anyone starting a new industry in England 
to-day wiU find himself in a tight comer. Mate- 
mis, are , plet^iful enough and means of transport 
are sufficient, but the difficulty is to get good 
technical men. German schooling, learning, and 


practice are not to be had, and what is obtainable 
costs quite as much as the best German quality. The 
English business man works at least one-fifth shorter 
time than the German and costs one-third more. The 
Englishman is capable enough, but will do only what 
is established practice; anything complicated or ex¬ 
traordinary he declares impossible, and so long as the 
business goes well be is pleased with himself, but when 
it goes badly he lays the blame upon his employers 
or somebody else. In England the general business 
expenses are exorbitant, and what remains over is, in 
many cases, swallowed up by the Board of Directors 
or manager. 

These things may be seen by everyone who studies 
industrial England to-day—a factory which might be 
taken for a model is scarcely to be met with. The 
mighty union of elementary industries working 
together under one roof to the production of one 
finished product from the various raw materials, 
so common in America and Germany, may be sought 
for in vain in England. The textile industry is still, 
perhaps, an example to be followed, but that is more 
for mercantile than for industrial reasons. The 
enormous coal business is conducted with the most 
primitive plant, and the technology of metals is not 
to be compared with that of Germany or America. 

The chemical industries are not to be compared 
with those of Germany, because English science has 
not had the power to direct the innumerable stream¬ 
lets of the black art into the river of technical know¬ 
ledge, and because the industry has not understood 
how to draw supplies from the army of learning 
which German technical high schools yearly recruits. 
In electrical technology the case is similar. 

There can be no doubt that the English quite 
clearly understand their position in the international 
race of industry. The unfriendly feeling towards 
Germany has its origin only in the rivalry of work¬ 
shop and arsenal. 

The reasons for the English industrial back¬ 
sliding are serious, but instead of taking big measures 
to improve matters, a system of tinkering was under¬ 
taken ; first came the Made in Germany ” law^as 
one kno.ws, a big mistake. What was intended to be 
the skull and cross-bones on the poison bottle, became 
at once the hall-mark of honour, and the Colonists 
soon learned the true source of supplies. The next 
attempt was the introduction of a sort of protective 
tanff in the awakening of ** national feeling,” which 
has resulted in placing a direct £ s. d. value on 
patriotism, and at the same time increasing the anti- 
German feeling when Town Councils have to throw 
over cheap German tenders in favour of dear English 
ones. 

But even the ideal Protection will not be enough 
to bolster up permanently English industries. An 
English protective tariff cannot last, first, because 
though a young plant may be strengthened by 
being placed in a hothouse, the sam 4 treatment would 
only weaken and destroy a forest tree. Moreover a 
protected English industry cannot reconquer the 
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world*s market. The battle of the world’s market 
is to him who is up-to-date and progressive in 
'technical science. Before everything Free Trade is 
a necessity for the trade metropolis and the trade 
monopoly of the earth. 

1 believe that England may safely sacrifice her 
industry for her trade. The geographical, economic, 
and cultural mission of England is to be mistress of 
the seas, the fair and market-place for all lands, the 
Rialto of the world. On this account agriculture 
has already been sacriBced, and rightly so; industry, 
or more correctly, the place in the worid’s industry, 
will follow, and yet England will become the mightier 
in her old calling. 

There are people here in Germany, and elsewhere, 
who believe that England is an island about as big as 
France and as thickly populated. No! that island 
kingdom is nothing less than the market of the whole 
world, and the Government House of a full third of 
the inhabited globe. If, in this vast palace, here and 
there something is hammered, cast, boiled or spun, it 
is really of little consequence. We others are hand¬ 
workers, who live by work. They live by ruling and 
protecting. 


COTTON MILLS IN GERMANY. 

The following abstract from report of Special 
Agent W. A. Graham Clerk to the Bureau of Manu¬ 
factures, Washington, D.C., is taken from the 
American Journal Cotton (Atlanta):— 

In the manufacture of cotton goods Germany holds 
third place, being only exceeded by the United 
Kingdom and the United States. In the exports of 
cotton goods Germany is only exceeded by the 
United Kingdom. Raw cotton is the largest single 
import of Germany, and manufactured cotton the 
largest export. In 1907, the average value of the 
cotton imported was 12*14 pound, and the 

average value of the manufactured product was 
63*84 cents per pound. 

Cotton manufacturing is an old industry in Ger¬ 
many, and before the introduction of machinery there 
were well-known /centres of weaving, knitting, braid¬ 
ing, lace making, See., in Saxony and on the Rhine. 
The German people were slow to avail themselves of 
the introduction of modem machinery, so that many 
local hand industries were stifled by the flood of 
machine-made goods from other countries, and for a 
long time Germany obtained the bulk of its cotton 
goods abroad, mainly frqpa England. The uniBcation 
of the German Empire in 1870 awah^ed the national 
spirit, and, encouraged by a firm central Government, 
there began an agitation for the manufacture of cotton 
goods gt home. The 1,500,000 spindles taken over 
wi^|l Lorraine put the ^lerman industry ahead 

^ tlpeij'irench, and th» lead was further widened by 
% fneseased momentum in the cotton-manufacturing 
about 1879. Since then there have been.no 


very remarkable spurts, but a gradual and steady 
growth. 

Saxony is the leading German State in cotton 
manufacturing, and has nearly trebled its spindles in 
the last twenty years, but its increase has been even 
greater in special lines like those of knitting and 
embroidering. 

Mulhausen in Alsace is the most important town in 
Germany as regards spindles and looms. Nowhere 
in Germany is the cotton industry better organised 
than at Mulhausen, and this place has become noted 
for its fine muslins and print goods. One of the main 
products of this place is a fine cotton print known 
locally as a 75/26 print, but which would be called in 
the United States a 24/26 print—that is, with 24 warp- 
and 26 filling ends per ^ inch. These are made 31 to- 
32 inches wide, and some of them are exported to the 
United States. 

Chemnitz stands twelfth in number of spindles, but 
is one of the most important cotton manufacturing 
towns in Germany. Its importance is due to the fact 
that it is tile centre of the German knit goods manu¬ 
facture. Plauen is a town with no spinning and few 
looms, but is also an important cotton-manufacturing 
centre, owing to its etched lace and embroidery work^ 
Very little machine-made lace is made in Germany, 
but the largest factory of this kind is at Dresden. 
Barmen, in the Rhine Province, is noted for its 
braided work and for its manufactures on the ribbon 
loom. Crefeld is noted for its velvet manufacture and 
velvet dyeing ; Elberfeld for its dyeing; Muneben- 
Gladbach for its coloured goods, See. 

Comparatively few of the German mills have both 
spindles and looms, and in the big centres the mills 
specialise on either spinning or weaving, as is the 
custom in England. The more remote mills in the 
country sections of Alsace and the Rhine usually 
weave their own yarns. 

The following Table shows the status of the 
German cotton manufacturing industry at the end of 
1905, giving the details of the industry in each 
State:— 


States. 

Spinning 

mills. 

Spuming and 
weaving mills. 

Weaving 

mills. 

Spindles. 

1 

L 

I Looms. 

Bales of 
cotton 
con¬ 
sumed. 

388,085 

300,000 

240,000 

255-300 

287,090 

115,000 

8o,X34 

48.425 

28,3x5 

X 9,020 

Saxony .. 

Bavaria. 

Alsace . 

Westphalia 
Rhine Province 
Wurtemberg ... 

Baden . 

Hanover .. 

Silesia . 

Air others ..... 

96 

16 

16 

17 
4a 

XX 

xo 

X 

9 

7 

7 ' 
*3 
32 
18 

H 

17 

13 

7 

5 

6 

54 

53 

43 

36 

at 

148 

S8 

x8 

45 

47 

X *9^.580 
ii 577 t 632 

i» 536 ,s 6 a 

1,456,636 

x»27S»355 

761,440 

5ir6,8o4 

225,000 

133,930 

268,270 

[ 

39,236 

31,092 

39,9x9 

25,729 

24,408 

I9.3S2 

x 6,744 

5,024 

16,540 

X3,X55 

Total...... 

225 

142 j 

493 

9 , 730 »a 09 

23X,<99 

1,761,369 


There has not been a Table, made up by anyone 
since 1905, though the presideat of the German sectiois. 
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of the International Federation of Master Cotton 
Spinners* and Manufacturers’ Association estimates 
that on March i, 1908, there were in Germany 
9»59*>855 spindles in operation, and 455,946 being 
installed, or a total of 10,048,801. 

The most important cotton mill, though not with 
the largest number of spindles, in Germany, also the 
best paying, as shown by its published dividends, is 
the Augsburg Mechanische Baumwoll Spinnerei und 
Weberei at Augsburg, in Bavaria. This mill has 
126,940 spindles running on average No. 17s English, 
and 2,920 looms, of which 520 are on bleached goods, 
especially printers, and 2,400 on heavy gray goods. It 
employs 3.000 operatives. The mill was founded in 
1837, The dividends distributed by this mill to its 
stockholders for the seven years ended with 1906 
were, in consecutive order, 20*4. 14*6, 16, 23-5, 17*5, 
23*5, and 28 per cent., or 143*5 P®** i*i ike seven 
years. 

Heating and ventilation in this mill is carried on by 
means of flues built in the wall, the air going up the 
flues on one side and being drawn down to the base¬ 
ment again through the flues on the other side. 
Separate dressing-rooms with clothes lockers are 
provided for the men and women on each floor. 
There is also provided a large hall with tables and 
chairs, where the operatives can eat their lunches. 
Coffee and milk is sold in the morning, hot soup 
at noon, and beer at four o’clock. Until 1906 this 
mill ran an ii-hour day, but it then changed to 
10 hours. This 9*1 per cent, decrease in time was 
followed by a 7*85 per cent, decrease in produc¬ 
tion. 

In regard to wages at this mill, the picker room 
hands and the carders get 50 to 70 cents a day; on 
two 900 self-actor mules the spinner averages about 
90 cents a day. Weavers, on an average, run three 
looms apiece, and make abodt 80 cents a day; 170 of 
the looms have the Northrop attachment. At this 
mill a man is supposed to serve a two-years’ appren¬ 
ticeship before he can do as simple work as that of 
running three looms on plain goods. He has to sign 
a two-years’ contract to this effect. He first works as 
extra assistant to a weaver for six months, then he is 
given one loom, which is run under the supervision of 
the regular weaver, who received a certain percentage 
on the wages mdde. Then he is given two looms 
under the same conditions, and it is not until the new 
weaver has been working for two years that he is 
considered a full-fledged weaver and allowed to enjoy 
the fruits of his labour without division. During the 
first six months the mill usually pays the apprentice 
24 cents a day. 

After all this elaborate apprentice system it is 
doubtful if the weaver is as good as the young 
American weaver who comes in from the farm, and 
in a few months at most is getting off the required 
production along with the others. All fines and 
penalties are paid to a sick fund. Besides the 
regular (government insurance, this mill has special 
insurance funds of its own for the relief of the sick. 


for old age and invalid pensions, for the relief of 
widows, &c. 

The pension fund of this mill provides a pension, 
after twenty years of service, equal to 30 per cent, of 
the annual wages ; this is augmented two per cent, 
every year up to 40 years service when it is 70 per 
cent. It is then augmented three per cent, per year 
up to 50 years when the worker is entitled to a pen¬ 
sion equal to his regular wages. Except in special 
cases, a worker is not accoided a pension until he has 
reached the age of 50 years. 


BRAZILIAN ORCHIDS. 

So far, there has been no great volume of export? 
of live plants of various sorts from Brazil, although 
there is a constant but small business in the export 
of young palms and palm seeds. As regard orchids, 
there are a number of firms operating in the several 
coast ports of the country, buying plants as they may 
be secured in the interior, and selling them as oppor- 
timity occurs, generally at the present time on a 
commission and consignment basis. From time to 
time several of these firms send men into the interior 
to secure specimens, but at present most rf the goods 
are coming down to the coast apparently as a result 
of previous woik on the part of the orchid hunters. 
.One of the leading houses making a specialty of 
orchids has had for some time, a man in the interior 
ramging over a wide stretch of country. His work 
has been very successful, and the shipments of his 
orchids are conducted on a large scale. According 
to the American Consul-General at Rio de Janeiro, 
most of the orchids taken in the past have been 
shipped to England, where there are many important 
houses carrying on a world-wide business in such 
plants alone. The increased interest in them in the 
United States, has followed largely from European 
interest. While the plants are somewhat difficult to 
handle with safety in a commercial way, there is 
comparatively little loss from damage in transit. 
Sometimes the plants are packed in baskets, an 
average of about one hundred in each., Other firms 
ship them in specially constructed cases with much 
larger lots in a case. The number of the finer and 
rarer varieties secured and shipped is comparatively a 
small item in the trade, the standard varieties 
forming the last bulk of the business. There are 
over six thousand varieties of orchids recognised and 
described by the authorities in the Botanical Gardens 
of Rio de Janeiro. A very large portion of this list 
of plants is composed of varieties which have little or 
no value. Some varieties are very common, while a 
great many of them are rare enough to command 
from 3 to 10 in Brazil. Other varieties are very 
rare, and the value of specimens is mostly fixed by 
what collectors will pay for them, varying greatly 
from time to time. Probably three-fourths of the 
business, in value, may be said to be in less than a 
dozen varieties of the plant. 
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HOME INDUSTRIES. 

The Cotton Trade Crisis ,—The outlook in the 
cotton trade has not improved since the last reference 
in these Notes to the wages dispute. On August 19 
the Emergency Committee of the Federation of 
Master Spinners met to receive a report on the ballot 
of the general body of members in reference to the 
wages question, and it was found that 92 per cent, of 
the employers were in favour of enforcing the pro¬ 
posed 5 per cent, reduction in wages. The number 
of operatives directly affected is considerably over 
150,000. The employers would appear to be united 
in insistence upon the reduction. They point out 
that in the good times they conceded, without dispute, 
several advances, and now the trade is suffering from 
depression—more severe than it has known for a 
generation—the operatives should bear some propor¬ 
tion of the loss. The card-room workers’ executive, 
who represent by far the larger proportion of the 
employes affected, and include all the women, have 
been quick to reply, that they consider the demand 
hasty and uncalled for, and the card-room workers of 
the Oldham district, about 17,000 in number, and 
more than a third of the whole body of operatives 
following this employment, have unanimously decided 
to resist the proposed reduction. It is probable 
that the whole of the 43,000 organised card-room 
operatives will follow suit. The spinners, whose 
organisation numbers over 20,000 members, are ex¬ 
pected to be almost equally united, and the minor 
trade unions are expected to follow on the same lines. 
On the other hand, the employers are strengthened 
in their insistence upon reduction by the fact that, 
at the present time, the stocks of goods are far in 
excess of the demand, and limitation of output would 
be helpful in restoring the markets to a healthy con¬ 
dition. The official declaration of the ballot of all 
branches of the trades unions had not been given at 
the time of going to press, but it will be known to¬ 
day, and the expectation is that it will be against 
acceptance of the reduction. It would, however, be 
a mistake to assume that the adverse vote contem¬ 
plated would necessarily mean a lock-out. Neither 
side wants to go to extremity. The operatives do 
not want to lose their accumulated funds, and the 
employers, though a stoppage would temporarily 
relieve the situation by clearing stocks, do not like 
huge dislocations of trade, and the opportunity which 
the suspension of output gives to foreign competitors. 
Surely the time has arrived to prevent these recurrent 
disputes—inevitable under the Brooklands Agreement 
—by entering into an agreement for the automatic ad¬ 
justment of wages according to the state of the market. 
In the last nine years the masters have been offering 
to submit the periodical adjustment of wages to arbi¬ 
tration, or, in the alternative, to introduce a sliding 
scale by which wages would rise and fall automati¬ 
cally with trade. Mr. C. W. Maccara 'is the author 
of a conciliation schen^e which he submitted to a 
committee of the Employers’ Federation in 1899, 
wMch'proposed to supplant the Brooklands Agreement 


with a system of arbitration pure and simple. Then 
the alternative proposal of a Conciliation Board and a 
sliding scale was elaborated in a document submitted 
to the representatives of the men, but they decided 
that the scheme would not work equitably. It was 
apparently agreed that the principle of automatic 
adjustment was desirable, and that 5 per cent, was a 
reasonable return to allow for capital, but the negotia¬ 
tors could not agree as to what is 5 per cent. The 
employers were, and no doubt are, willing to submit 
this secondary matter to the decision of independent 
experts, with an umpire, but to this the operatives’ 
officials would not agree. Thus, as a correspondent 
of The Times puts it, a most promising scheme broke 
down upon a difference of opinion as to whether a 
farthing per lb., or •363d, per lb. is the equivalent of 
5 per cent, upon the capital invested in cotton mills ! 

The Patents Act ,—This Act, the Patents and 
Designs Act, became operative on August 28th. Its 
principal clause runs as follows:—“At any time, not 
less than one year after the passing of this Act, any 
person may apply to the Comptroller for the revoca¬ 
tion of the patent, on the ground that the patented 
article or process is manufactured or carried on ex¬ 
clusively or mainly outside the United Kingdom.” 
In future, foreign manufacturers, if they wish their 
patents to remain valid in Great Britain, will have to 
make the goods they sell within the United Kingdom. 
Otherwise their patents may be copied or infringed 
at will. Germany and the United States are parti¬ 
cularly hit by the new enactment, and they are meet¬ 
ing the altered conditions by (i) building factories of 
their own in England ; (2) acquiring premises already 
built for the purpose of carrying on their busi¬ 
ness : (3) arranging with British manufacturers to lay 
down plant and co-operate in the production of the 
special articles which are the subject of the patent. 
Already some thirty foreign firms—many of them 
conducting operations on a large scale—have begun, or 
are about to begin operations in this country, most of 
them choosing the North of England as the scene 
of their operations. It is said that as a rule the 
foreign manufacturer is providing a factory many 
times larger than is really necessary for the construc¬ 
tion of his patented article, his explanation being that 
he cannot’ run works in England on patents alone, 
and he intends therefore to manufacture in this 
country goods that have hitherto been imported 
ready-made. So far as can be seen at present the 
Act must profit British labour. It is said in some 
quarters that these manufactures, at any rate the 
German ones, will be worked by foieign staffs, but 
this is not the case at present with Messrs. Meister, 
Lucius, and Brilnning (Limited) of Germany, a com¬ 
pany with a capital of ^^11,000,000, which has just 
erected a new chemical factory at Ellesmere Port, 
Here all the workers employed are English, with the 
exception of a few German overseers. The working 
of the Act wilt be watched with keen and anxious 
attention, for British manufacturers are beginning to 
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realise that foreign competition is about to invade 
their own particular territory, and that there will be a 
fair but strenuous fight on British soil for British 
custom. That is not a prospect that can be viewed 
altogether without anxiety when the perfection of 
German organisation is remembered. The German 
things to be manufactured in England will be mostly 
aniline dyes, pottery, plant for gas making, xifles, 
plated goods, electrical contrivances, furnaces, sani¬ 
tary appliances, the American, typewriters, safety 
razors, phonograph records, shoes, telephones, and 
wire roofing. 

Depression in Trade ,—Reference was made in 
these Notes a fortnight ago to the somewhat alarming 
statements appearing in the Press as to the prevailing 
depression in trade, and it was suggested that there 
was a good deal of exaggeration in them. An exami¬ 
nation of the particulars of our exports of textile 
machinery for July supports this view in so far as this 
particular branch of industry is concerned. Here are 
the figures for the month of July for the last three 
years:— 

lc)o6. 1907. 1008. 

£ £ £ 

584,699 .. 77 «>. 37 S 761,811 

It will be seen that there was a slight falling off this 
year as compared with the exports in July 1907, but 
comparing 1908 with 1906—which was a year of 
great activity—the figures for 1908 show a very large 
increase. Taking July of last year and the same 
month of this, it will be found that the textile ma¬ 
chinery shipped to Russia increased from ;f36,8i4 to 
^^62,654; that for Japan increased from 45,347 to 
;f78,i79 ; that to “ Other Countries ** from ;f29,663 
to jf3i,4i5. The principal decreases were in the 
exports to Germany, France, North and South 
America, and India. If the figures for the expired 
seven months of the year are taken and compared 
with those of last year, they still show a great 
increase, the total being ^5,187,850, as against 
;^4»570,094 in 1901, and 3,736,830 in 1906. 

The English Silk Industry ,—This industry has 
for some time past been depressed owing partly to 
reduced demand in the home trade, and also to larger 
offerings of foreign goods due to the stagnation of 
the American market. This year’s consumption of 
raw material is likely to show considerable decrease, 
and there is also a decline in the use by English 
manufacturers of foreign throwns, most of which 
come from France, although a considerable quantity 
credited to Holland in the Board of Trade returns is 
of Swiss production. Leek firms are doing better 
than producers elsewhere in sewing silks, braids, 
tailors’ twists, embroidery filoselles, and other articles 
of the same class. An extensive use of artificial silk 
in England is barred by its high specific gravity, and 
its unsuitability for exposure to the weather, but the 
silkworm remains unbeaten as a producer of com¬ 
mercial silks, although the artificial silk can no 
longer be merely regarded as a scientific novelty. In 


some branches of the silk-throwing trade mercerised 
cotton is a much more dangerous competitor, and 
there is the competition of Italian spun silk yams, in 
bundles and in warps, in the Bombay and other 
markets. The presence of increasing quantities of 
Japanese silks continues to be felt. The cloth is 
now used largely by European printers, and the gum 
twill trade with Paris has been largely secured by ‘ 
Japan. 

NOTES ON BOOKS. 

George Baxter (Colour Printer); his Life and 

Work; a Manual for Collectors. By C. T. 

Courtney Lewis. London : Sampson, Low, 

Marston and Co. 8vo. 

The colour prints of George Baxter, which for 
many years were widely circulated, are now being 
sought after by collectors, and it has been thought 
well to produce a manual for their guidance. The 
author says that there is still much to be learnt as ta 
the prints published by Baxter, the dates of his pub¬ 
lications, and the discrimination of those signed and 
unsigned. 

Mr. Lewis writes:—“ For those fond of research 
there is a considerable field open. Our present scanty 
knowledge might be much increased by a thorough 
inspection of the newspapers and other journals of 
Baxter’s day since their sources might furnish much 
information that is still wanting. Indeed, there are 
several prints he advertised his intention to publish, 
of which no specimen has been found yet, so that it 
is uncertain if they were actually produced.” 

Baxter was the second son of John Baxter, printer 
and publisher, and was bom at Lewes, on July 31st, 
1804. He early look to wood engraving and litho¬ 
graphy, and worked for his father. In 1827, he was 
engaged on the engravings to Horsfield’s “History 
of Lewes,” and to Baker’s “ Select Sketches in 
Brighton.” It has been asserted that he produced 
a small print in colours in this same year, but 
his earliest colour work, known to the author, is 
a print of “Butterflies” (1829), and this is not 
an oil-colour print. The earliest example of his^ 
use of oil-colour was published in 1834, and 
from that year his special work must be dated. 
In the Appendix is reprinted the correspondence in 
1856 between Miss Savage and G. Baxter which 
appeared in the Daily News, The former claimed 
for her father the priority in the improvement of 
colour printing, and Baxter, in bis reply, describes 
himself as “Inventor and patentee of oil colour 
picture painting.” The Society of Arts presented, 
in 1825, the large silver medal and fifteen guineas 
to William Savage “for his improvements in Block 
Printing in imitation of Coloured Drawings.” The 
description of his work was published in the 43rd 
volume of the Society’s Transactions. Mr. Lewis 
gives a full descriptive account of Baxter’s prints firom* 
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1829, with their sizes and the probable purchaseable 
value of each print if in perfect condition. Some of 
ahe prints are reproduced in black and white, and the 
frontispiece consists of “The Coronation of Queen 
Victoria,“ which is described as Baxter’s masterpiece. 
There is a useful alphabetical index to all the prints. 

In the Appendix there is a report of the proceed¬ 
ings before the Judicial Committee of the Privy 
Council in 1849 on Baxter’s application for an 
extension of his patent. Two specimens were handed 
to the Committee, and Cord Brougham said he 
would purchase them. The petitioner was desirous 
of presenting them, but Lord Brougham said “ I am 
reminded by my noble friend [Lord Langdale] that if 
I don’t pay I am accepting a present in an official 
capacity. I should therefore be liable to impeach¬ 
ment.” The patent was extended for a period of five 
years “ without any limitation whatever.” 

University of London. The Libraries of 
London: A Guide to Students, by Reginald 
Arthur Rye. London, 8vo. 

This, a useful account of the numerous libraries 
in London, with statistics of the number of volumes 
in each, and the particular character of the different 
collections. There is also a notice of Special 
Libraries arranged in an alphabet of subjects from 
“ Accountancy’* to “Zoology.” The third division 
consists of an account of Libraries connected with 
Educational Institutions. 

In the introduction there are some statistics of the 
comparative numbers of books in the different libraries, 
and the population of London. From these it appeals 
that London only provides a little over one volume 
per head, while Berlin possesses over two volumes per 
head and Dresden three volumes, but such statistics 
are somewhat misleading. 

This book is published and sold by the University 
of London. 

The Students’ English Dictionary. By John 
Ogilvie, LL D. Edited by Charles Annandale, 
LL.D., with explanatory illustrations in the text. 
Blackie and Son. Small 4to. 

This well-known Dictionary has been completely 
recast so as to form a new woik. It is a full and 
convenient book of reference issued at a low price. 

Industrial Conference held at Surat, 
December, 1907. Full text of Papers. Madras. 
This volume contains all the papeis (eighteen in 
number) read at the third Indian Industrial Con¬ 
ference held at Surat. The subjects dealt with were 
very varied in their scope. They were:—Method of 
an Industrial Survey; Coal Mining Industry of 
India; Arts and Industries of Travancore; Agri¬ 
cultural Development in Bombay; Lift Irrigation; 
Co-operative Credit Societies in the Bombay Presi¬ 
dency ; Commercial Education; Technical Educa¬ 
tion for the Wotkman ; Desirability of Agricultural 
Exhibitions in the Bombay Presidency; Cultivation 
ofCptton in India, the Central Provinces and Berar; 


the Handloom of Ahmednagar; the Salem Weaving 
Factory ; and Industrial Hanks. 

Bengal : Past and Present. Vol. ii., No. 2. 

April, 1908. 

This quarterly publication of the Calcutta Historical 
Society contains much interesting matter, and is fully 
illustrated. Amongst the contents are articles on 
“ Bishop Wilson and the Second Earl of Clare. A 
Chapter in the Secret History of Steam Narigation,” 
by the editor, Rev. Walter K. lurminger, D.D. ; 
“ Old St. James’s.” a former Calcutta church which 
was built upon an insecure foundation, and collapsed 
in 1858 ; “ Some Transactions of the Calcutta His¬ 
torical Society;” “Leaves from the Editor’s Note 
Book;” and “A Review, and some Remarks,” by 
Wilmot Corfield. Mr. Corfield’s contribution, which 
continues a previous notice of Mr. H. E. A. Cotton’s 
“Calcutta: Old and New,” refers to and quotes 
from the address on “Lord Clive and his Part in 
the Foundation of the Indian Empire,” delivered by 
Sir Steuart C'olvin Bayley in November, 1907. The 
Society and its Journal deserve to be better known 
in this country. The address of the Hon. Secretary, 
5, Diamond Harbour-road. Kidderpore, Calcutta. 


obituary. 


Earl ok Rosse, K.P., D.CX., Ll-.D., E.R.S. 
—Lawrence Parsons, fourth Eail of Rosse, who died 
on the 29th August at Birr Castle, King’s County, 
Ireland, was elected a Member of the Society of 
Arts in 1891. He was bom on November 17, 1840, 
and succeeded his father in 1867. He w’as elected an 
Irish Representative Peer in the following > ear, and 
in 1890 he was created a Knight of St. Patrick. He 
was elected a Fellow of the Royal Society in 1867, 
and in 1873 delivered the Bakerian Lecture on the 
“ Radiation of Heat from the Moon ” before the 
Royal Society. He carried on his father’s lesearcfaes 
at the Birr Castle Observatory, and in 1868 his 
“ Account of the Observations on the Great Nebula 
in Orion, made with the 3 feet and 6 feet telescopes, 
between 1848 and 1867,” was' published in the 
Pnilosophical Transactions. His scientific papers 
were mostly published in the Phil. Trans, and 
Proceedings of the Royal Society. 

Lord Rosse had been since 1885 Chancellor of 
Dublin University (an office previously held by his 
father, William third Earl of Rosse, who was President 
of the Royal Society from 1849 to 1854). He served 
as President of the Royal Dublin Society from 1887 
to 1892, and as President of the Royal Irish 
Academy from 1895 to 1900. 


Correction. —Page 902, col. 2, line 19, for 10 
read-20 gallons. 
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NOTICES- 


STOCK PRIZE. 

The Council of the Royal Society of Arts 
offered under the terms of the Stock Trust, 
a Gold Medal, or a Prize of £20, for com¬ 
petition amongst the students of the Schools 
of Art of the United Kingdom, at the annual 
competition held during the present year. 

The Prize was offered for the best original 
designs for an architectural decoration, to be 
carried out in painting, stucco, carving, 
mosaic, or any other process suitable for the 
side of a room or a hall, a ceding, the apse or 
side of the chancel of a church, or part of the 
interior of a building. 

Acting on the recommendation of the Board 
of Education, the Council of the Society have 
awarded th(* Prize to Frederick Sydney Smith, 
School of Art, West Bromwich, for a Design 
for the Decoration of a Church Interior. 

The designs were submitted, with other 
scliool work, in the usual manner, to the 
Board of Education, South Kensington, in 
April, 1908. 


PROCEEDINGS OF THE SOCIETY. 

CANTOR LECTURES. 

THE THEORY AND PRACTICE OF 
CLOCKMAKING.* 

By Sir Henry Hardinge CuNVNtiHAME, 
K.C.B. 

PART I. 

The mysterious character of time has led 
philosophers to wonder how far its existence is 
real, or at least how far it is, in reality, as we 
understand it. 

* The Course consisted of Six Lectures, delivered Jan. ao, 
*7; Feb. 3, 10, 17, 24. In re-arranging the material for 
publication, the Lecturer has preferred to divide it into 
Four Parts. 


These views culminated in the opinion of 
Kant, who treated time as a mere form or 
condition of human receptivity, so that as 
apart from sentient beings time had no 
existence at all. 

I have not time here to follow the interesting 
train of reasoning by which the great thinker 
sought to show the subjective character of time, 
but I may briefly say that he considered his 
conclusions established by the fact that time 
of itself cannot be conceived apart from other 
things, and that it has no material objectivity. 
(** Critique of Pure Reason,” Part I., Sec. 2). 

Those whose method of thinking leads them 
away from abstract speculation whll no doubt 
deride these views. For them matter is matter 
and lime is time, and they wish to know 
nothing more about them. 

And for the practical clockmaker this view 
must be sufficient. To him time is a reality, 
and his art is directed to find means for its 
measurement. 

To this end we must endeavour to determine 
a standard of measurement for time. A 
number at once present themselves. The 
speed of thought might be a standard, but that 
it is so uncertain. We might watch chemical 
changes, or the growth of animals or plants. 
But, of all the changes which go on around 
us, and on which we might base our standard 
of time, none appears more suitable than the 
motion of matter through space. And of all 
the bodies in motion, and modes of motion, 
none appears more suitable than the rotation 
of the earth upon its axis. From historical and 
astronomical considerations, which it would be 
out of place to consider here, it appears pro¬ 
bable that the velocity of spin of the earth 
upon its axis is uniform. If it changes, and 
some think that its velocity does change, then 
such variation in its rate of speed is exceed¬ 
ingly small, and for our purposes inappreciable. 
So smooth and steady is this spin in space 
that we can detect no irregularity, and it has 
always been selected as the standard of 
measurement of time. 

Since the spin of the earth upon its axis is 
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the meridian uniformly, and in regular order. 
And this would be the case if the earth’s axis 
were always parallel to itself in space. But 
this is not so. Just as a top, when it spins, 
not only turns, but also “wobbles ” round on 
its point, so the earth’s axis slowly revolves in 
a cone making a complete revolution in 40,000 
years. Whence it happens, that each year the 
place of the stars slowly varies. 

For the purpose of clockmaking, however, 
we may treat the sidereal revolution of the 
stars as constant. 

It has been customary from the earliest ages, 
among the Chaldeans and the Egyptians, to 
treat the complete days as divided into 
24 hours, divided into 3 watches of 8 hours 
each, commencing at midnight. 

The Greeks adopted a different system. 
They divided the day, from sunrise to sunset, 
into 12 hours ; and likewise the night. Whence 
it followed that the length of the Greek hour 
and day constantly varied; whereas the 
Egyptian is uniform. 

The division into 60 minutes and 60 seconds 
is derived from the ancient nations—especially 
the Greeks. For it must be remembered that 
our present decimal notation was quite un¬ 
known to the Greeks. 

Even in such a work as the great syntaxis of 
Ptolemy, all the calculations are made in 
sixtieth parts, not in decimals. And hence, 
minutes and seconds were also used in the 
computation of time. When the decimal 
system, first adumbrated by Archimedes, 
developed by the Arabians, and then reintro¬ 
duced into Europe, came into vogue, the 
measurement of time was left unchanged. 
And we inherit from the Greeks our minutes 
and seconds of time. 

The sidereal day is divided into 24 hours, 
each of 60 minutes, and each minute contains 
60 seconds. Such a system would, however, 
be inconvenient for popular use. In that case 
the hours of the day would depend upon the 
meridian passage of the stars, not upon the 
meridian passage of the sun. For, of course, 
as the earth while it rotates on its axis, turns 
round the sun, S, in the same direction, while 
it makes 366 rotations on its axis as compared 
with the fixed stars, it oply makes 365 as 
compared with the sun. If, therefore, the sun 
and a star are in a line, when viewed from the 
earth, then when the earth has made one 
revolution as compared with the stars, it will 
have made more than a .rotation as compared 
with the sun. This may be seen from the 


E' S' may be treated as parallel, owing to the 
immense distance of the star, which makes 
the want of parallelism between E S and E' S' 
incapable of being measured even by delicate 
telescopes. Whence, then, it is clear that 
the sidereal day, or the earth’s time of 
turning once on its axis with regard to the 
star is shorter than its time of turning on its 
axis w’ith regard to the sun, by the angle 
E L E', where E E' is the amount travelled by 
the earth in a day. And it is also clear 
that the angle F 2 S E' is part of 3O0", 
whence then, the lag of the sun amongst the 
fixed stars will be hours daily, or nearly 
3 min. 56 sec. Moreover, since the path of 
the sun round the earth is an ellipse', with the 
sun not in the centre but in one of the foci, it 
will follow that sun time constantly varies, the 


Fkt I. 

S S' 



day of 24 hours being rather shorter in wint('r 
than in summer. In order to get rid of this 
inconvenience it is customary to take as our 
measure of time an imaginary mean ” sun, 
which is supposed to go round the earth in 24 
hours at a uniform speed. It takes 365 days 
6 hours 9 minutes 9*6 seconds of civil time for 
the earth to make the complete circuit of its 
path. Hence, then, the sidereal day, or time 
of revolution of a star round the earth to the 
same meridian, that is to say 24 hours of 
sidereal time, is 23 hours 56 minutes 49 seconds 
of civil time. 

F'rom this it of course follows that the 
sidereal hour, minute and second are shorter 
than the civil hour, minute and second, so 
that a civil clock does not keep the same time 
as a sidereal clock, of which the pendulum is 
shorter. 

, On April 15th the sidereal and civil time 
agree, thence on^^ard the sidereal day is 
shorter than the civil day. True sun-time, 
•that is the time shown by the apparent sun, 
will, of course, be different again from civil 
time. But apparent sun time is not used. All 
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that is done is to note the civil mean time on 
which the apparent sun is on the meridian. 
This is 12 o’clock mean time on April 15th. 
After that, the sun’s shadow on the dial (that 
is, apparent time) is in advance of mean time 
till again they become the same. Tables are 
given in nautical almanacks for correcting 
mean time into sidereal time, and vice vers/i, 
and also the variation of time is given, that is 
to say, the civil time for every day of the year 
while the apparent sun is on the meridian. 

I do not propose to go into the history of 
clocks, because it has been made the subject of 
many books, among which I may mention the 
fine w'ork of F. J. Britten on “ Old Clocks and 
Watches and their Makers.” (London : B. T. 
Batsford, 1904.) 

It docs not seem certain that anything of the 
nature of a modern clock existed 111 Europe 
until the early part of the fourteenth century. 
From that time onwards for about ,^00 years 
clocks were constructed in various churches 
and abbeys. They were all upon one system. 
It is diflicult to divine who was the inventor ol 
these clocks. In England a monk of Glaston¬ 
bury, Peter Lightfoot, seems to have been our 
earliest clockmaker, and a clock made by him 
for the Abbey still exists. At the dissolution 
of the mona.steries the clock and works were 
transferred to Wells Cathedral, where thi* dial 
now remains. The inside was renovated in 
hut the works, which are now about s^o 
years old, are still going at the Museum in 
South Kensington. 

The working of this curious old clock will 
be understood from the adjoining diagram. A 


Fig. 2. 



crown-wheel, which so called from the shape 
of its teeth, is mounted on a shaft, in bearings, 
and caused to revolve by means of a weight or 
spring. A shaft carries two leaves or pallets, 
^ These engage the teeth of the crown 


wheel in such a way that, as. it revolves, the 
pallets are alternately pushed to and fro, caus¬ 
ing a reciprocating motion to be given to the 
shaft. In order to slow down this re('iproca,- 
tion, a balance is fastened to it, with weights 
at the ends. It is clear that at each recipro¬ 
cation two forces meet and oppose one another, 
viz., that produced by the push of the point of 
the teeth against the pallet, and that produced 
by the inertia of the staff, which, swinging the 
other way, presses the pallet against the 
tooth. I'ho former at last overcome the latter, 
because it has the constant pull of gravity for 
its cause, while the other has only the inertia 
of the balls which is gradually exhausted. As 
soon as that takes place, the balls swing the 
other way, the crown whi'cl advances a step, 
and the movement repeated. 

I'his movement is called an escapement. 
The principle of it is to let the teeth of the 
crownwheel “escape” at intervals from the 
clutch of the pallet. If the wheel has 30 teeth 
and the weights swing once in a second, the 
wheel will rotate once in a minute, and then, 
by means of cogwheels or some equivalent 
device, its motion can be communicated to 
the hands of a clock, or made to release other 
trains of whcids, which cause figures to move 
and perform the motions of ringing bells or 
riding round, which were so popular in olden 
days, and the taste for which, in our more 
prosaic days, has now^ passed away. 

It w'ill of course be seen that this escape¬ 
ment was scientifically imperfect. If the clock 
became stiff or clogged the driving w'eight 
was less effective to move it, htmee the im¬ 
pulse diminished. The resistance, however, 
would similarly diminish. Thus it by no means 
happened that the amplitude of sw'ing was 
always the sami‘. It wall be shewn hereafter 
that the time of vibration of this escapement 
variei^vith the arc of swung of the balance. If, 
therefore, the amplitude of swung is changed 
the time will change also. 

Galileo w^as the first to observe that the 
swings of a pendulum are performed in very 
nearly equal time, whatever be the arc of 
swing. He used this discovery to make a 
counting machine by which doctors should 
measure the rate of pulse-beat of their patients, 
but he never utilised it further or applied it to 
clocks. His son, Vincenzio, is believed to have 
done so, though it is claimed that Huygens, a 
Dutch mathematician, was the first inventor. 

In any case, to Huygens is due the credit of 
investigating the mathematical conditions of 
the swing of a pendulum, a task which Galileo, 
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though ^eatly superior in genius to Huygens, 
never accomplished. 

The theory of the pendulum will be dealt 
with hereafter. 

The practical improvements proposed by 
Huygens are as follows :— 

First having discovered that the true iso- 
chronism of a pendulum depended upon its 
having a cycloidal arc, and that a common 
pendulum, though nearly isochronous, is not 
truly so, for very different arcs of swing, he 

Fig. 3. 


a 
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proposed to make the arc cycloidal by making 
the pendulum of a flexible cord, swinging be¬ 
tween two arcs ab, a c, by which means the 
path was made cycloidal, but the friction 
of the cord introduced more error than it 
cured. His discovery caused the clocks wdiich 
existed in his day to be converted into pendu¬ 
lum clocks. This was really very easy, for it 
was only necessary to remove the balance arm 
and to replace it by a pendulum, and you had 
a clock which would go far better than with 
the verge or balance. Most old seventeenth 
century clocks will be found on examination 
to have been altered to pendulum clocks. 

There were, however, considerable dis¬ 
advantages still left with the crown wheel 
escapement, because each release demanded 
that the pendulum should oscillate through 
a considerable angle, and thus the swing 
of the bob was very wide. This introduced 
error; for, as we shall see, the law that makes 
the pendulum isochronous is only true when 
the arc of swing is small. To remedy this, 
Hooke invented the anchor escapement, 
which enables a release to be effected with 
but a small swing of the pendulum ; this is in 
use in grandfather clocks in our own days. 

The adjoining figure of the anchor escape¬ 
ment, or better still, a careful examination of 
the works of a grandfather’s clock, will show 
tile action. 

When the anchor is in the position shown in 
the diagram, the tooth h presses upon the 


pallet B and tends to drive it away, thus 
forcing the pendulum rod, which is fastened to 
the axle D of the anchor, to move to the right. 
As soon, however, as the tooth D is clear of 
b this pushing action terminates, and the 
pendulum, by virtue of its weight, is free to 
swing back again from right to left. The 
wheel, however, can not turn round, for the 
pallet A stops the teeth from moving. When, 
however, the pendulum comes to the left 
hand, the pressure of the teeth on the pallet A 
urges the anchor and pendulum round from 
left to right, and so the action goes on. Tt is 
to be observed that as soon as the tooth quits 
the pallet B a tooth slips into pallet A, 
v/ith the ticking sound that is well knowm. 
As, however, the pendulum has inertia, it does 


Fig. 4. 



not stop at once but goes onward on its 
path, causing the teeth to be pushed up back¬ 
wards along B. This causes a recoil. If any 
grandfather’s clock be noticed, this recoil may 
be observed. We shall later return to this 
question and examine the consequences of 
the recoil. It is enough here to say that 
it produces inaccuracies in the time keeping. 
To avoid them, the dead beat escapement of 
Graham was invented, the only difference 
between it and the anchor being the changed 
form given to the pallets. This beautiful 
escapement has merits which have always 
excited the admiration of all who have studied 
it. Curiously enough, as I think I shall be 
able to show, its chief point of merit was over¬ 
looked by Sir George Airy in his excellent 
analysis of escapements. This escapement in 
practice is almost perfect for astronomical 
clocks. I shall recur later to the mode of 
designing it. The great advantage ofj^the 
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anchor and dead-beat escapements was that 
they enabled the arc of vibration of the pen¬ 
dulum to be small. 

As I shall subsequently show, it is not true 
that the common pendulum is isochronous, no 
matter what the^ extent of the swing. The 
difference of time of swing is not great between 
a small one and one that is only slightly 
longer. Hut when once the arc depasses three 
or four degrees, a very small difference of swing 
produces a perceptible difference of time of 
swing, and hence the time keeping would 
depend on exact uniformity of arc of swing, 
a condition very difficult to attain in practice, 
as will subsequently be shown. 

The anchor escapement was not the only 
invention of that great mechanician Dr. Hook. 
He likewise invented the first form of the 
compensation pendulum. Knowing that an 
iron seconds pendulum rod expanded about 
4 0^0 each degree Fahrenheit, 

and that this expansion produced an error of 
about ] second in a day, it was clear that in 
wnnter at freezing point a clock would go about 
12 seconds a day faster than in summer at a 
temperature of 8o^F. And an ordinary grand¬ 
father clock is subject to this error. 

Hook designed to keep the bob of the 
pendulum at a uniform level. He therefore 


Fi(i. 5. 



proposed a rhombohedral pendulum with iron 
sides, but a horizontal copper diagonal, so 
arranged that on a rise of temperature, the (‘x- 
pansion of the copper rod d a carried the bob 
upwards as much as the expansion of the four 
iron sides let it downwards, so that the dis¬ 
tance A H remained constant. 

This made, of course, a very clumsy pen¬ 
dulum, for the length of the rod was con¬ 
siderable, and the thing looked like a kite. 

The next great improvement upon clock 
escapements was the invention by Graham of 
the dead-beat escapement. This consisted in 
cutting away a portion of the anchor, as shewn 
in the sketch, so that the tooth, instead of 
riding up from a to by and thus causing a 
recoil, rides along on the level to h\ keeping 


perfectly steady the while, so that the seconds 
hand attached to the escape wheel remains 
motionless or “dead.'' The advantage of 
this movement was that the pendulum at each 
side of the swing is not under the influence of 
any force, but only subject to the friction re¬ 
tardation as the tooth runs from a to K, At 


Fig. 6 . 



first sight it might appear that this friction was 
a drawback. It will, however, when we come 
to deal with escapements, be shown to be an 
advantage, and one of the circumstances 
which conduce to the excellence of Graham's 
escapement. 

Another invention of Giaham, which has 
been widely used, is the compensation mercury 
pendulum. A rod of iron or steel, loo cm. 
long, expands about *0012 cm. for each i® C. 
increase of temperature. This can only be 
compensated by making the centre of gravity 
of the bob expand upwards by a similar 
amount. Now the coefficient of expansion of 
mercury, when enclosed in a glass vessel, is 
found to be about *00008. Hence a jar of 
mercury, about 15 cm. high, w'ill have its centre 
of gravity raised by about *0012 cm. for each 
C. of increase of temperature, so that its 
expansion upwards will compensate the ex¬ 
pansion downw^ards of the steel rod. 

A more exact computation of the mercury 
pendulum will be given further on. 

Harrison, the famous clockmaker, to whose 
exertions we are indebted for the earliest 
chronometer, invented the gridiron pendulum. 
The principle of this pendulum is to arrange 
a gridiron of seven or nine bars alternately of 
brass and iron so that the upward expansion of 
the brass bars compensates the downward 
expansion of the iron ones. The method of 
compensating the pendulum will also be given. 

To Huygens we owe the endless cord and 
weight for winding, by which means the 
operation of winding docs not arrest the 
impulse or driving force of the weight on the 
clock. The same effect is produced by Harri- 
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son’s maintaining spring, or by the bolt and 
shutter. 

Meanwhile a totally different escapement 
had been proposed, and was in use for watches. 
Tompion was the originator of the idea of a 
detached escapement, by which is meant an 
escapement which gives an impulse to the 
pendulum through a small arc in the centre 
of its swing, and then is detached, leaving the 
pendulum absolutely free. The freedom of a 
pendulum at the ends of its swing is highly to 
be desired. For it must be remembered that 
by reason of the isochronism of the pendulum, 
a bob projected from its lowest point of rest 
will rise to a height and then return, and its 
time of excursion and journey back is entirely 
independent of the force of the push out. But 
this independence is only true if the pendulum 
is quite detached and free. Whence then it 
follows that an escapement which only engaged 
the pendulum at the middle of the swing 
would be an advantage. 

Berthoud, in France, contrived various 
forms of detached escapements for watches, 
but I am not aware that one w^as designed for a 
clock earlier than a chronometer escapement for 
a clock mentioned in Rees’ ** Encyclopaedia,” 
which is said to be anonymous. This makes a 
very effective one. 

Sir George Airy contrived an escapement 
much on the same plan, which has been going 
very successfully at Greenwich for many 
years. 

Meantime, however, another plan was 
suggested both for watches and clocks. Inas¬ 
much as the friction of a train varies very 
much, it was suggested to put a small main¬ 
spring close to the escapement, and then keep 
winding it up repeatedly to a fixed amount at 
frequent intervals, using for this purpose a 
large mainspring and train. This was called 
a remontoir. The effect was excellent and 
answers well. I will describe it more in detail 
in a subsequent lecture. 

Another plan was also suggested and 
carried into practice on the same principle as 
the remontoir, namely, to use a train of wheels 
to wind up a weight and let it fall at suitable 
intervals upon the pendulum rod. By this 
means the driving impulse given to the pen¬ 
dulum would be always uniform. This plan, 
called the gravity escapement, was first 
suggested in the eighteenth century by 
Cummings. A practical form of it was 
devised by Mudge, a famous watchmaker, 
and one on his system is still going at Dent’s 
shop in Cockspur-street. Mudge’s escape¬ 


ment had, however, several faults which were 
remedied in Bloxham’s escapement. 

This, however, was said not to be a suc¬ 
cess, so Becket Denison, who afterwards 
became Lord Grimthorpe, made some altera¬ 
tions in the design, and added a fly to steady 
it. This escapement has usually gone by the 
name of Denison’s escapement, but the merit 
of its invention unquestionably belongs to 
Bloxham, who published several profound and 
excellent mathematical investigations on the 
pendulum, and who also invented the dipleido- 
scope. I shall recur to this question again 
when 1 describe the gravity escapement. The 
gravity escapement is not detached. 

I may add that about two years 1 made a 
detached gravity escapement that seems to 
present some useful features, and which lends 
itself very wtII to use for electrical clocks. 
This also 1 will describe later on. 

To trace the progress of invention in electric 
clocks, which, in my opinion arc the clocks of 
the future, would be an almost endless task. 
Briefly it may be said that electric clocks are 
divided into three types. 

1. Where the pendulum is actuated by the 
intermittent attraction of an electro-magnet. 

2. Where the pendulum is driven by a 
mechanical escapement wound up at regular 
intervals by electricity. 

3. Where the escapement is actuated elcctro- 
magnetically. 

In all these cases the current can be em¬ 
ployed to drive a number of dials. 

Then again there is a group of clocks 
electrically synchronised ;— 

1. By intermittent action of electro-magnets 
on the pendulum. 

2. By the action of electrically driven cams 
upon the hands. 

An enormous number of different varieties 
of the above have been invented, but not many 
of them have been made practically successful. 
For there is no branch of mechanics in 
which it is so difficult to turn theory into 
successful practice. 

Appendix to Part I. 

Some observations upon units of measurement and 
gauges^ and a few useful data. 

In the following pages I have employed, where 
possible, metric measurement, because it is far the 
simplest for clockmakers. I have written the 
letters with a dash over them. Thus c represents 
centimetres, m metres, mm mfilimetres, g grammes, 
k kilogrammes, and so on. For square measure 
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the dashes are doubled thus: 6 c means 6 square 

centimetres, and b c means 6 cubic centimetres. 

The unit of length of the metric system is the metre 
divided into 100 centimetres and 1,000 millimetres. 
The metre was originally intended to be a ten millionth 
part of a meridional arc of a circle drawn from the 
North Pole through Paris to the equator. But to 
secure an invariable standard, the length is taken as a 
bai made of platinum and iridium, and preserved in 
the International Bureau of weights and measures 
near Paris. 

I metre rr 3 q‘ 370 ii 3 inches. 

1 centimetre — 3*9370113 inches. 

I inch r:: 2*540005 centimetres. 

I foot =: *304800 metres. 

The metric unit of mass is the gram. It is in 
reality an arbitrary standard made of metal, but is 
fintended to be the mass of i cubic centimetre of pure 
water, 

I kilogram zz: 1,000 grams. = 2*20462 English 
pounds avoirdupois. 

1 lb. (avoirdupois) izz 453*592427 grams. 

j 0/ avoirdupois — 28*3495 grains. 

I gram =: 15*4323564 grains. 

1 grain =: *0647989 grams. 

The following are the three sets of weights which, 
do our confusion, are still used in fiieat Britain. The 
grain weight is common to and the same in all three 
systems. 

Avoirdupois, ((leneral use.) 

1 lb. = 16 oz. = 128 drams = 7000 grains. 

J oz. =: 8 drams 437*5 grains. 

I dram = 27*34375 grains. 

(Jewellers.) (The lb. is not used.) 

1 oz. 20 pennyweights rz: 480 grains. 

I pennyweight zzz 24 grains. 

Apothecaries'' weights. (The lb. is not used. When 
I lb. is wanted apothecaries use the avoirdupois.) 

I oz. zz: 8 diams zz: 24 scruples zz: 480 grains. 

I dram z= 3 scruples zz: 60 grains. 

I scruple zzz 20 grains. 

Lkutid Measure. 

I gallon z= 4 quarts zz: S pints =: 160 fluid ounces. 

I gallon of water weighs 10*0221 lbs. (avoirdupois) 
= 701547 g^rains. 

I fluid oz. of water, therefore, weighs just about 
.1 oz. avoirdupois zz: 437*5 grains. The ordinary 
imperial gallon and pint measures are much used by 
apothecaries, though they do not correspond with 
their own ounce weight, which weighs 480 grains. 
For smaller quantities of fluids apothecaries use 
I oz. zz: 8 drachms zz: 480 minims or drops, so that a 
.fluid drachm of water weighs i dram, and a drop of 
water weighs i grain, i cubic inch of water weighs 
^52*893 grains =z *036127 lbs. (avoirdupois). 1 cubic 
Toot of water weighs 62*4283 lbs. (avoirdupois). 

Specific gravities of substances are their densities 
as compared with water. According to the well-known 
daw of Archimedes, if W be the weight of a substance, 


and W' its weight in water, then its sjieciflc gravity is 

W 

to that of water, which is taken at unity, as 

Temperatures are measured in England by Fahren¬ 
heit’s scale, by which freezing water is 32' , boiling 
water 212'', and the rest intermediate. The Centi¬ 
grade system has zero for the freezing point, and 
100° for the boiling point of water. Reaumur has 
0° for freezing point, but 80^ for boiling point. 

I Centigrade degree zz: 1*8'’ Fahienheit. 

I Fahrenheit degieez:z ^ Centigrade degree. 
Absolute cold, below which the molecular motion of 
heat does not exist, is — 256"* C. The absolute 
temperature of freezing watei is thus 256^ (abso¬ 
lute). Expansion co-efficients aie the proportions by 
which heat expands bodies. They are usually linear. 
Volumetric ones are three times the linear for the 
following reason. Let / be the linear co-effit lent of 
a substance. Then by the heat or other cause of 
expansion a Icjigth P becomes P -|- Vp. Whence 
the volume P‘ becomes (P VpY — PWi +^)'* 

zzz P^ (i -f- 3 -f- .) (neglecting the terms 

beyond the second). Thus, the new volume, 
— p.i 7 ^ 9 ^py which shows us that the volumetric 
expansion co-efficient is three times the linear ex¬ 
pansion co-efficient. 

A few of the most important expansion co-efficients 
are as follow. They are only approximate, for 
different specimens of substances have different co¬ 
efficients. 



Density. 


C'oeffit lent per C. 
ot linear i xpansion. 

Steel. 

7*816 


00001152 

Iron . 

7*207 


*00001127 

Copper. 

8*879 


•00001712 

Brass . 

(variable) 


.OOOOl8f) 

Zinc. 

6*862 


*0000297 

Lead. 

ii '445 


*0000281 

Deal. 

*3 to *9 


*00000432 

Glass (crown) . 

2*488 


*0000082 

Mercury . 

13-599 


*0000606 

.Silver . 

10-474 


*00001910 

Platinum. 

2 i -«37 


*0000084 

Gold. 

i 9'358 


•0000140 

Invar . 



*00000038 

(\'ery \ .in.ible.) 

Aluminium .,. 

2*615 


*00001087 

Air ... 

*0012940 

(At 7(1 c baro¬ 
metric pressure 
andoC. temp. 


*0004070 


The value of rr zii 3*1415926 
logirzz: *4971499 

' = '3 >83099 

TT 

log * ZZ 1*5098501 

X 

X- zz 9*8696044 

logx^zz -9942997 

Mechanical value of heat zz: 426*900 kilogram-metres 
per kilogram-calorie. 
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In the metric system force is estimated in dynes. 
A dyne is that force which, acting on a gram for a 
second, produces a velocity of I centimetre per 
second, i dyne is the force by which 1*0197 milli¬ 
grammes of matter is attracted to the earth at Paris. 
According to English measures, a poundal is that 
force which, applied to a mass of 1 lb., will give it a 
velocity of i foot per second. 

Seeing then that the force of gravitation at 
London, will, by acting for one second on a mass of 
matter, give it a velocity of 32*1717 feet per second, 
it follows that i poundal = *0310832 pounds weight 
= 13825*5 dynes. 

Energy or work is measured according to the 
metric system in ergs, i erg is the work necessary 
to drag anything against a force of 1 dyne through 
I centimetre. Whence i erg = *00101979 gram— 
weight—centimetres of energy. 

Time is either solar or sidereal. 

The sun appears to revolve round the earth once in 
365 d. 6h. 9 m. 9*6 s. of mean solar time, or 366 d. 
6h. 9 m. O’hs. of sidereal time. 

24 hours of sidereal time are equal to 23 h. 56 m. 
4*oq sec. of civic time. 

The ratio of the solar to the sidereal day is 
1*00273791, and I day = *99726957 meanaolar days. 

The acceleration of the stars in a solar day 
= 236*55535 secs, sidereal time =r 235*90945 secs, 
solar time. 


EDUCATION UNDER THE LONDON 
COUNTY COUNCIL.* 

I. The London Council became the Local Educa¬ 
tion Authority for the Administrative County of 
London on May ist, 1904. The Council not only 
succeeded to the powers and duties of the London 
School Board, but is also required to ** maintain and 
keep efficient all public elementary schools within the 
area which are necessary.** Further the Council, 
which had previously, under the Technical Instauction 
Acts, been responsible for the supply of technical 
education, was entrusted by the Act of 1903 with 
powers relating to all branches of higher education, 
and was commissioned to supply or aid the supply 
of education other than elementary, and to promote 
the general co-ordination of all forms of education.** 

All matters relating to the exercise of their powers 
under the Education Acts, except the power of 
raising a rate or borrowing money, stand referred by 
statute to the Education Committee of the Council, 
and the Council before exercising such powers, unless 
in their opinion the matter is urgent, receive and 
consider the report of the Education Committee with 
respect to the matter in question. The Council may 
delegate to the Education Committee any of their 

* Abstract of a paper read by R. Blair, M.A., B.Sr., 
Executive Officer, London County Council, before the 
Educatioir Sec tion of the British Association, at the Dublin 
meeting, 19 


powers under the Education Acts except their power 
of raising a rate or borrowing money. The Educa¬ 
tion Committee is composed of fifty members, of 
whom thirty-eight are members of the Council, and 
twelve co-opted members (including six women). 
The powers and duties of the Education Committee 
are distributed among eleven sub-committees. The 
Education Committee is assisted by 180 statutory 
bodies of managers for provided elementary schools, 
while the statutory bodies of managers of non- 
provided elementary schools number 367. In the 
management of its own secondary schools, training 
colleges, technical institutes, and schools of art, the 
Education Committee is assisted by advisory or local 
sub-committees. The Council also appoints repre¬ 
sentatives to serve upon the governing bodies of all 
schools and institutions to which it makes grants. 

II. Area of the administrative county, 120 square 
miles; population, 4,795,757. School rolls .-—Public 
elementary, 734,288; provided, 566,086; non-pro- 
vided, 165,620. Public secondary, 32,010; provided, 
3,070; aided, 16,158; non aided, 12,779. Technical, 
50,800; piovided, 7,700; aided, 38,600; non-aided, 
4,500. Ordinary evening schools, 121,208. Training 
colleges, 1,363. 

In these figures neither the University of London, 
the Imperial College of Technology, nor the schools 
of the University are included, although the Council 
aids them all. 

The Council spends five and a half millions steiling 
(round figures) on education, 4,500,000 on ele¬ 
mentary, and ^1,000,000 on higher. The receipts 
amount to ;£’i,750,ooo; the rest of the cost falls on 
the ratepayer. The education rate is igd. per pound ; 
a penny rate raises about 185,000, 

The administrative staft' consists of 1,000 officers, 
including 41 inspectors and 28 organisers; and there 
are 20,000 teachers engaged in some 3,000 schools 
or departments of schools of all kinds. 

III. The Council purchases sites, designs and erects 
its own schools, equips the schools with furniture, 
desks, books, and apparatus ; supplies fuel and light ; 
does its own repairs; engages, pays, trains and affords 
further training to its own teachers. 

IV. Elementary Schools ,—Education is free in all 
public elementary schools (provided and non-pro- 
vided). The enforcement of school attendance em¬ 
ploys a large body of officers. With relatively few 
references to the magistrate the average school 
attendance is maintained at 88*9 per cent, of the 
average roll. 

The subjects of instruction, in addition to those 
usually found in public elementary schools, include 
elementary science, nature .study, domestic economy, 
manual training, physical exercises, swimming, and in 
certain cases modern languages. A strong endeavour 
is made by means of conferences and consultative 
committees to secure in the management of the 
schools the assistance of the expert views of the 
20,000 teachers. 

Much attention has been given to medical inspec-- 
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tion, a comprehensive system having been established 
before the passing of the Education (Administrative 
Provisions) Act of 1907. 

Voluntary funds provide meals for necessitous 
children. 

Some 2,OCX) of the ablest of the children in the 
elementary schools annually receive scholarships, in> 
eluding free education at secondary schools; in the 
majority of cases the scholarship holders are assisted 
by maintenance grants. There are further scholarship 
schemes for trade schools and for higher institutions, 
including the universities. For the weakest, medical 
inspection. For the physically and mentally defec¬ 
tive, special schools, with a roll of 9,000; and for 
those not under control there are industrial and 
reformatory schools. 

Voluntary associations provide play centres, vacation 
schools, country holidays, and happy evenings for 
thousands of London elementary school children. 

Physical education, including organised games and 
medical inspection, have received much attention and 
are going to receive more. Visits to places of educa¬ 
tional interest are a feature of the school work. Some 
of the elementary schools have themselves organised 
school journeys. The Council has experimented on 
open-jiii schools. A small botanical department 
supplies to the schools 900,000 plants and other 
Nature-study specimens per month. 

There is an annual lequirement of 1,100 elementary 
teachers. These are in the main obtained by means 
of the “College List,” a procedure understood to be 
special to London. Some eighty head-teachers are 
appointed annually, according to a scheme of pro¬ 
motion vihich begins with consideration of the claims 
of eveiy eligible assistant. A scheme for further 
training brings the practising teachers into direct 
contact with the ITniversity. 

\. St\o 7 id(i}y Schools and Training CoUegt — 
The Councirs policy is to pro\ide or assist in pro¬ 
viding secondary education, at a moderate fee, for 
those who are able to avail themselves of it, and to 
ofler the advantages of secondary education, free of 
charge, to the most promising children from the ele¬ 
mentary schools. As previously shown, the secondaiy 
schools of J.ondon contain 32,010 pupils, 3,070 in the 
Council’s own secondary schools, 16,158 in aided 
secondary schools, and 12,779 in non-aided secondary 
schools. These numbers include the students attend¬ 
ing the fiist-grade secondary schools, w’here the 
leaving age is approximately nineteen, but they do 
not include any pupils in attendance at private 
secondar}’^ schools. 

The cost of secondary schools, scholarships, the 
training of teachers, and University education apart 
from the administrative staff and loan charges, is 
estimated at ;4'45o,ooo for the present financial year. 
This sum includes ^80,000 grant to aided schools, 
irrespective of scholarships and maintenance of 
scholaiship holders. 

The Council has itself established seven training 
colleges, with accommodation for 1,900 students in 
training. 


VI. Technical Education .—The work of polytech¬ 
nics, technical institutes, schools of art, science, art, 
and commercial centres, and ordinary evening schools 
is all being co-ordinated. These institutions, apart 
from their day work, provide education for 200,ooo* 
evening students. The work ranges from repairing 
the defects of elementary education to education of 
university standard, students in some of the poly¬ 
technics working as externals or internals for the 
degree of the University of London. 

The cost of the Council’s own technical institutes 
and schools of art was 53,541 in the session 1906.7, 
while in the same session 87,249 was paid to aided 
technical institutions, including the twelve polytech¬ 
nics. The ordinary evening schools cost 35,880. 


CHINESE STRAW BRAID. 

About ten years ago almost the entire stiaw braid 
trade of the province of Shantung was done through 
the old-established bouses of business in Chefoo, but 
with the completion of the railway from Tsingtau to 
the interior of the province, and the improved facility 
for transportation of braid thereby, the tilde has 
been entirely diverted to Kiaochow, with the con¬ 
sequence that Tsingtau is now the largest straw braid 
emporium in China. The straw generally used in 
the province of Shantung is that obtained from 
wheat. Small farms are found throughout the entire 
province, varying in size from twenty square yards to 
sometimes several acres. The cultivation is carried 
out in the same manner as has been done lor 
hundreds of years. No special precautions are taken 
to protect the wheat or to improve Us quality, and 
the crops are dependent entiiely upon weather and 
other natural conditions. The methods of cultivation 
have not passed the rudimentary stages. According 
to the American Consul at Tsingtau the manufacture 
of straw braid is confined to certain distiicts, and the 
(juality of the braid produced is largely dependent 
upon the condition of the )ear's crop of straw. The 
crop of straw is cut with hand knives, the wheat or 
barley is sold for milling purposes, and the straw is 
bought up by straw dealers. These straws dealers 
sort the straws into lengths and qualities. The straws 
from the farmers are appioximatel> four feet in 
length, but up to one foot from the roots is con¬ 
sidered unusable, and the foot or so near the top of 
the stalk, after cutting off the head, is used for 
thatching purposes, ami is sold by tVve straw dealers 
to the country people for that purpose. This leav^es 
from two to two and a half feet of stiaw which is 
available for making braid. The straw' dealers clip 
from the straws all pieces which can be used for first 
quality braid, pieces varj'ing in length, four to five 
inches being generally sufficiently clear and perfect 
for this purpose ; occasionally longer pieces are 
found, and in years when an exceptioi illy good 
crop has been obtained, thcFc longer pieces are 
more frequent. The remainder of the straw is 
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used for the manufacture of the poorer qualities 
of plait. The straw dealers dispose of their straw 
to the plaiters either as whole pieces of straw 
of the required quality, or split into strips. For 
the splitting process, small roughly>made knhes 
arc used, having a point about one inch in length, 
which is inserted, and the straw easily split into two, 
four, or seven pieces of equal length. The plaiting 
of the braid is carried out in certain districts of 
Shantung, and especially in and about the Sha River, 
known as the “Sha ho district/* This district 
consists of a series of small villages and farms, and it 
may be safely stated that almost the entire community, 
men, w^omen and children, are engaged in the 
plaiting. Hardly a ^dllager can be seen w’itbout 
his bundle of straw under his arm walking about 
the streets, or sitting upon the door-step, or that 
of his neighbour, industriously plaiting. It is said 
that the quality of the plait is largely afl'ected by 
the weather and the feeling of the people, so that a 
superior quality is made in the summer, when the 
plaiters can remain out of doors in the sunshine. 
In the winter, when the extreme cold of Shantung 
confines the people to their houses, the braid is 
liable to be affected by the smoke of the lamps, 
charcoal fires, with their fumes, &c. The fact that 
all straws must be wet during the plaiting also afiects 
the manufacture, as during the winter months, which 
are dry and cold, it is more difficult to handle the 
straws. Xhe plaiters have no other occupation than 
this, and find sufficient work for the whole year, 
although during the four or five weeks when the 
straw crop must be gathered, they stop plaiting and 
assist in the fields. The quantity of braid that a 
plaiter can make is dependent entirely upon the 
quality of the product. Split plait, the kind usually 
sent to the United States, takes, according to width, 
from two to six days to make a piece of sixty yards. 
Split plait, from *39 to *43 of an inch in width, will 
average about two days work for the average plaiter 
for a sixty yard piece, while the finer braid, measuring 
from *19 to -23 of an inch, would probably take five 
or six days. This is particularly due to the fact that 
a plaiter cannot work so long on the finer grades of 
w'ork, and in some cases will not do more than one or 
two hours work a day on special quality goods, but 
will continue working on some inferior quality as a 
rest. The pay of plaiters is very small, and it is 
almost impossible to get any definite idea of the 
income of a plaiter, as it depends largely on the 
skill of the workman, the number of people engaged 
in the work who are members of one family, 
the cost of straws, &c. The plaiters buy their straw 
from the dealers, and sell the manufactured braid to 
straw braid brokers, who pass through the villages at 
Inore or less regular intervals, and either purchase 
what braid is available, or make contracts with the 
plaiters for supply a certain quantity 6f the quality of 
braid required. Braid is sold entirely by the Chinese 
“ chih ** or foot (about 14 inches), by the plaiters to 
the brokers. The Chinese dealers in the interior, 


who are situated in the larger cities of the district 
where the braid is manufactured, purchase from the 
plaiters, and ]>repare the goods for sale to the foreign 
buyers. These dealers send their brokers throughou 
the district, either making contracts for the manufac¬ 
ture of the kinds of braid they require, or buying 
what is available on the market, that is, what they arp 
able to pick up already finished by.the plaiters. This 
purchased braid is bought in its various odd lengths, 
varying from a few feet to many yards, and sorted 
into its various qualities. Where places aie found 
which are off in colour, or not up to the standard 
quality, they are cut from the piece, and the braid 
is thus sorted into the different qualities which have 
become known to commerce. A bundler then goes 
through the piles, and connects the pieces together 
until he has a total length of thirty, sixty, or one 
hundred and twenty yards, according to the kind of 
braid which he is working upon, and when the re¬ 
quired length is completed, he rolls the braid into the 
skeins in which it appears on the maiket. Braids 
vary in width from -ii of an inch, which is probably 
the finest braid that can be made, to fi.S inches, or 
over. It is packed in bales, covered with straw 
matting, and a bale contains two hundred and forty 
pieces, and costs approximately one sliilhng per bale 
for packing. Split braid, or the more expensive 
kinds, is packed in boxes containing four hundred 
and eighty pieces, and costs, foi packing, about thiee 
shillings and nineptnce. During the time that the 
braid is in the hands of the up-countr\ dealers, it 
goes through its bleaching process. It is hung in 
small tightly-closed rooms for a day or tuo, exjiosed to 
the fumes of burning sulphur in specially prepared tin 
boxes. The complete art of bleaching has ne\ er been 
discovered by the Chinese, and large quantities of the 
straw braid, exported from China, are sent to England, 
where they are re-bleached. Previous to the opening 
of the port of Tsingtau by the Germans, almost all 
the straw braid used on the Continent was shipped 
to hlngland, re-bleached here and re-shipped to the 
Continent, but at the present time most of the braid 
intended for the Continent is shipped directly from 
Tsingtau. Braid is occasionally shipped from China 
direct to the United States and then sent to England 
for bleaching purposes, to be returned to the United 
States, but the more usual method is for American 
buyers to ship such braid as needs re-bleaching direct 
to England, and after bleaching it is shipped to the 
United States. The Chinese interior dealers trans¬ 
port braid to Tsingtau almost entirely by the recently 
constructed German railway. The packages are 
carried by wheelbarrows or Peking carts from the 
interior town to the railway station, and are unloaded 
in Tsingtau and transported to the dealers’ ware¬ 
houses at that port. Each dealer has his agent and 
warehouse at Tsingtau, and the foreign firms buy 
directly from these agents through the ever necessary 
comprador. Each of the foreign firms in Tsingtau 
has its regular agents in the United States or Europe, 
for whom it buys upon telegraphic advices. On the 
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receipt of a telegram the firm^s comprador is informed 
regarding the quantity and variety of braid that is 
desired, and the probable price that can be paid, and 
the comprador goes directly to the interior dealers’ 
agents to find out at what cost he can secure the 
required braid. All purchases are made through the 
medium of this comprador, and the foreign firms 
never deal directly with the dealers or their agents 
except in this way. In the event of sales, the com¬ 
prador is jxaid a commission of 2 per cent, of the 
amount of the purchase by the up-country dealers, 
the foreign firms paying their comprador no wages or 
commissions. It can be easily seen that the success 
of a firm is dependent largely upon the success of the 
compiador m securing the goods at the desired price. 
Each of the foreign firms is supposed to have one 
of their number who is an expert and has had a 
training in the straw braid business. Naturally the 
firms who aie so fortunate as to have experienced 
men aie the ones which are most successful in this 
business. Straw braid is manufactured to a very 
laige extent in the province of Shantung, and also in 
Shansi, Monan, and Chihli, and is exported fiom 
Tientsin, Tsingtau, and Shanghai, though prac¬ 
tically all of that which is exported fiom the latter 
place IS leally produced at Tsingtau, collected, 
sorted, and repacked only at the place of 
export. 


SMALL HOLDINGS. 

The intciim report of proceedings under The Small 
Holdings and Allotments Acts for the six month', 
ended June last, is encouraging. It was feared by 
many well wishers that two dilliculties would pio\e 
fatal to the success of the Act, (i) the unwillingness 
of landowncis to grant the land necessary, and (2) 
the inability of applicants to find the necessary capital 
to woik then holdings. With regard to the first 
point it is of coui se true that the Local Authority has 
the power of compulsory purchase, but many Councils 
might not be willing to exercise it. The report says 
that the Carmarthen Council w’ere the first to submit 
to the Board an application for an ortier for the 
compulsory acejuisition of land under the Act, but 
whether it will often be necessaiy' to submit these 
applications it is too soon to say. The majority of 
the County Councils have now practically com¬ 
pleted their local inquiries, and they are there¬ 
fore in a position to know the approximate area 
of the land required to satisfy the genuine 
demand, but as the Report points out it would have 
been useless for Councils, as a general rule, to 
negotiate for land until this information had 
been obtained. Up to the end of June the Board 
had received 17 schemes for the provision of small 
holdings, 13 of which have been approved. In the 
case of the Radnorshire scheme the land has been 
acquired fiom Lady-day last, and the tenants in this 


case are the first to obtain possession of holdings 
under the Act. 

With respect to capital the report is unexpectedly 
reassuring. It says that “ The question of equipment,, 
which has been commonly supposed would prove the 
great impediment to the creation of small holdings 
at a reasonable rent, has been much exaggerated. 
In the great majonty of cases the applicants do not 
ask for horses or buildings, and this is probably 
due to the fact that most of these are men who 
are already resident in the county, and who 
desire land within reach of their present homes. 
Moreover, “ so far as the information received by the 
Board goes, it is evident that a large proportion of 
the applicants are thoroughly reliable men, and that 
the amount of capital they possess is greatly in excess 
of what was generally antici})atcd .... In the great 
majority of cases the amount is ample to enable them 
to cultivate properly the land for which they have 
applied.” The Boaid has been asked by several 
councils what in their opinion is the minimum amount 
of capital per acre which should be possessed by 
applicants, but the Board have jiointed out that it is 
impossible to lay doum any general rule, as the amount 
must depend on the circumstances of each case, and 
will vary according to the method of cultivation pro¬ 
posed. The extent to which the original number of 
applications has been reduced after investigation varies 
in* different parts of the country. In some centres 
the sub-committees have ruled out a number of appli¬ 
cations from village tradesmen, earners, &c., who 
desired land as an adjunct to their present employ¬ 
ment, and the Board have issued a circular pointing 
out that the Act does not justify the adoption of such 
a course, and they have reijuested the councils con¬ 
cerned to reconsidei such applications. At the dale 
of the report over 2,000 acres of land had alreadybeen 
acquired, and negotiations were in progiess in many 
other centres. 


THE VEDDAS OF CEYLON.* 

The X'eddas may most conveniently be considered 
under three headings, Vedda^. Village Veddas, and 
Coast Veddas, for it seems that at the present day 
the Veddas fall into three groups, characterised by 
dift'erent sociological features. The coast N'eddas fish 
and have borrowed largely fiom theii Tamil neigh¬ 
bours, while the village Veddas have, to a considei- 
ablc extent, intermarrievi with the Clnbale^e. But in 
spite of these lapses both groups retain the remains 
of their old clan oiganisation in the majority of their 
settlements, sliovving their connection with those less 
contaminated and wildei folk who have commonly 
been .spoken of as “ rock” or “jungle ” Veddas. On 

• Abstract of a paper rcatl before the Anti ropological 
Section of tlie British Association, at Dublin, igob, by C. G. 
ScUgmann, M.D. 
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the psychical side, the life of all Veddas is unusttally 
limited in every aspect except one, namely, their 
^regard for the dead, and even this regard, which 
attains the intensity of a cult, has given rise to no 
decorative art; indeed a number of crude drawings, 
for the most part of animals and men, executed on 
the walls of certain caves, were the only examples of 
decorative art seen, and personal adornment is at the 
lowest ebb. But although this cult has produced no 
pictorial or plastic art, it has given rise to a series of 
dances, often pipitomimic, and so, perhaps, in the 
nature of imitative magic, but whether pantomimic 
or not, accompanied, except in exceptional circum¬ 
stances, by offerings of food to the spirits of the 
departed. Though others take part in them, these 
dances are performed especially by men who have 
been trained to invoke the yaku, as the spirits of the 
dead are called, and the use of a ceremonial arrow, 
with a blade over a foot long and a short handle, is 
an indispensable feature to some of these ceremonies, 
in all of which the “shaman” becomes possessed by 
one or more of the yaku he invokes. 

Finally, as to language: all Veddas speak Cinha- 
lese, or a dialect of Cinhalese, with a predominance of 
-ch sounds, which makes Vedda talk sound harsh, and 
has led to the belief that they have a language of their 
own; but in addition many Veddas have a small 
number of words which are not obviously Cinhalese, 
or are Cinhalese periphrases; these classes of words 
are specially used in hunting and in addressing the 
yaku. 


THE SMYRNA SPONGE TRADE. 

Sponges are found about the islands of Rhodes, 
Syme, Kalymnos and Cos, while Smyrna is usually 
the place of market. Sponges are also found near 
Sicily, on the north coast of Africa and in the Red 
Sea. All these not only compete with each other in 
•the world’s markets, but they have some difficulty in 
‘holding their own against the sponges found among 
the West Indian Islands. Sponge fishing, according 
to the American Consul at Smyrna, is the most 
umportatlt industry of the inhabitants of the islands 
lying off the main coast of Asia Minor. Thousands 
of seamen every year are busy cleaning, drying, 
and bleaching sponges, a work which is not often of a 
tpleasant nature, considering the number of lives lost 
in stormy seas and in diving. When sponges are 
•first tom from the sea bed, they are of a dark colour, 
and living. By trampling and pressing them with 
the feet a milky substance oozes out, whereupon the 
sponge dies. They are then immersed in the sea for 
.a space of eight or ten hours. The dark skinny 
^bstance is then removed by scraping and gradually, 
through cleaning, drying and bleaching, they take on 
|be fine yellow colour which characterises many of 
them.^ It is said that the sponges taken from deep 
beds ar^ better than those found in shallow waters. 


HOME INDUSTRIES. 

The Cotton Trade Crisis ,—As anticipated, the 
ballot of the spinning and cardroom operatives has 
resulted in a large majority in favour of resistance to 
the reduction in wages of which the Masters' Federa¬ 
tion has given notice. It does not follow that there 
will be a lock-out, but the dispute has reached an 
acute stage, and if a strike is to be avoided there is no 
time to lose in making the attempt to reconcile the 
contending parties. Both sides seem to have a strong 
case. The employers point to the depressed con¬ 
dition of trade and to the rates of pay which remain 
at the highest point in the history of the trade. No 
section of the trade is prosperous. Comparatively 
little yam can be sold either at home or abroad, and 
prices are unremunerative. The immense increase in 
the producing power in recent years, an increase as 
apparent on the Continent and in America as in 
England, has so increased the production of yarns 
and goods as to go far beyond the world’s power of 
consumption, and competition between the different 
countries for the raw material on the one hand, and 
for orders for the mill product on the other, have 
eaten into profits, until prices have been beaten 
down to such an extent as to entail loss on practically 
all business offering. This, roughly stated, is the 
employers’ position, and it is a strong one, but the 
men have an answer that seems eijually strong. 
Even some of the large producers of yarn and cloth 
think that the action of the Federation has been 
unwise. They argue that the effect of an extended 
short time movement should have been awaited 
before risking a conflict with labour, which if 
pushed to its extreme must drive important customers 
into the hands of foreign competitors. As to the 
men, they do not deny that the state of trade is very 
bad, and they acquiesced without demur in the short 
time policy devised to improve it. They, as they say, 
and they alone have hitherto felt the pinch of the 
hard times, for while their wages have been greatly 
reduced through the reduction in their hours, the 
^areholders continue to receive handsome div idends 
These dividends will continue for some time to come, 
and in some cases they are assured for years. For 
three years past the mills have been coining 
dividends until at the end of last year lOO 
spinning companies publishing balance-sheets showed 
average profits of 300,000 and paid average 
dividends at the record rate of nearly lO per cent. 
Morever, the men contend that a reduction of wages, 
such as proposed, will amount barely to i-i6d. per 
pound on the price of yam; that that is no remedy 
for the admitted great disparity of the cost of raw 
material and the prices which are now obtainable 
for the spun article, and they are willing to bear their 
share of the burden by working short time on any 
scale necessary to bring about an equilibrium. Further 
that the adjustment to a better basis is rapidly 
approaching through the coming abundance of cheaper 
raw material allowed by the marketing of an enormous 
American crop. In 1905 the employers conceded a 
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bonus of 5 per cent, for three months. Suppose the 
operatives now agreed to some temporary concession 
for a like period ? By the end of the year the position 
may have cleared, and an abundant cotton crop, and 
reviving trade, may enable the employers to see their 
way to maintain the present rate of wages. 

Shipbuilding on the Thames ,—The reply of the 
First Lord of the Admiralty to Mr. Crooks, M.P., 
who had asked him whether he would be able to give 
repair work for the Navy to Thames firms, in order 
to alleviate distress, is not encouraging. “ The plan 
of giving work to private firms,” says Mr. McKenna, 
“ has already been tried, and proved so expensive 
that it had to be abandoned.” This experiment in 
making repairs in private yards was made in the 
financial years 1901 to 1906, when a large number of 
ships were so repaired in order to relieve the con¬ 
gestion in the dockyards, and it was officially 
stated at the time that the experiment had 
proved very successful. However that may be, 
it is clear from Mr. McKenna’s letter that there 
is no likelihood of its early repetition. Almost all 
the great firms which have built men-of-war on the 
Thames in past years have gone. The Thames Iron¬ 
works, at Blackwall, which has constructed many fine 
ships, including the battleships Duncan and Com- 
wallts and the Albion for the Royal Navy, and the 
Shikishima foi Japan remains, but the last ship built 
at that yard was the armoured cruiser, Black Prince^ 
launched in 1904. It w'ould be impossible to build 
destroyers on the Thames, for the building of these 
vessels is a very special business undertaken only by 
a few firms. There used to be two destroyer build¬ 
ing firms on the Thames, those of Messrs. Yarrow, 
at Poplar, and Messrs Thorneycroft, at Chis¬ 
wick, but both have been driven by economic 
conditions to leave the Thames. Competition has 
become so keen, that a firm, in order to hold 
its own, must work in a centre where everything 
required is ready to hand, and that is not the case on 
the Thames. It is possible to build on the Clyde— 
where Messrs. Yarrow have gone—over 12 percent, 
cheaper than on the Thames, and Messrs. Thorneycroft 
have found it to their advantage to open a yard in 
Southampton Water. 

The Patents Act ,—Our foreign rivals, more espe¬ 
cially in Germany, are much incensed at the enforce¬ 
ment of the Patents Act. It seems to have been 
thought, more especially in Germany, that diplomatic 
action would be able to prevent its enforcement, and 
now that it is seen that the British Government intend 
to enforce it, disappointment and annoyance are keen. 
Threats of reprisal are natural, but it is not easy to 
«ee how retaliation is possible. The Patents Acts of 
other countries, and more especially Germany, are 
already as stringent as they well can be, and that 
leading German firms have no belief in the possi¬ 
bility of reprisals is shown conclusively by the fact 
lhat they are erecting or buying plant in England, or, 


as a further alternative, are co-operating with British 
firms. The view of patent agents is that the Act 
does not benefit the British inventor. In some ways 
it does the reverse, since it introduces an element of 
doubt as to the validity of his patent by extending 
the period for the entry of opposition to his invention 
from two months to two years. And as it was 
hinted in these Notes last week, it may not prove an 
unmixed blessing to the British manufacturer if it 
quickens competition at bis doors. But there seems 
little room for doubt that it will confer a great benefit 
on British labour. 

Wire Netting .—Some time ago the manager of 
the St. John’s Galvanised and Black Iron Netting 
Works, Sydney, addressed a complaint to the Aus¬ 
tralian newspapers which attracted considerable 
attention. It was that the Company was unable 
with a 5 per cent, duty to compete against imported 
British wire netting, which, according to the 
manager, was of inferior quality. The manager has 
now written another letter on the same text in which 
he gives six reasons, among them patriotism, why the 
Australian pasturalist and agriculturist should buy 
his company’s netting rather than the British article. 
The manager of the Australian works argues that 
the user ought not to mind a few pounds per ton 
when this extra payment will support an industrj^ 
which gives good wages to Australian workmen. A 
more serious argument, to which the attention of 
British manufacturers of wire netting may usefully be 
directed, is that the Australian article is “ loose- 
rolled,” and therefore easier and less costly to erect. 
**A 11 imported netting is very tightly 1 oiled and 
compressed to reduce the cost of freight. This very 
materially damages the netting by opening up the 
twist and salvage, and cracking off the zinc coating, 
which is the ‘life’ of the netting.” If there is 
anything in this complaint it ought to be easy to 
remedy it in these days of low freights. 

Tramway Accounts .—The tramw'ay accounts of 
the city of Glasgow for the year 1907-8 are interest¬ 
ing, as showing the results achieved by a well-managed 
municipal enterprise. The total increase was;^«>i6,5b5, 
or io*593d. per car mile. Traffic expenses accounted 
for 2'966d., or 28 percent, of the expenditure, the 
item including wages, cleaning of cars and track, and 
fuel and power for the car depots. General expenses, 
mostly due to the cost of management, printing, law, 
and insurance, accounted for i*055d., or nearly 10 
per cent. General repairs and maintenance of rolling 
stock, track, and buildings cost i*4i8d., or nearly 14 
per cent. Power expenses, including fuel, \vages, 
salaries, and repairs, but not caj^ital chaiges, ac¬ 
counted for only o*454d., or little more than 4 per 
cent. The total working expenses thus amounted to 
5•893d., or about 56 per cent. Capital charges re- 
quhed an expenditure of 4-25od., or 40 per cent. Of 
this expenditure 2*1 Sod, was required for depreciation 
and renewals, and i*409d« for interest and sinking 
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fund. These figures show how large the capital 
charges are, and how important it is to reduce idle 
plant and buildings to the minimum. The net balance 
remaining was o-45d. per car mile. Sixty per c«nt. is 
about the proportion of the total income expended 
upon traffic expenses for both tramways and railways 
in most parts of the world. 


OBITUARY. 


Sir Kuwakd Birkbeck, Bart.— Sir Edward 
Birkbeck, who became a Member of the Society in 
1882, died on Wednesday, the 2nd instant, at Hor- 
stead-hall, in Norfolk. Sir Edward, who was created 
a Baronet in 1886, represented in I^arliament one of 
the divisions of Norfolk from 1879 to 1892. He took 
a keen interest in fishing matters, and was one of the 
originators of the Fisheries Exhibition of 1883. He 
acted as Chairman of the Executive Committee of 
this Exhibition, and was afterwards led to take an 
active part in the series of Exhibitions which followed 
—Health, Inventions, and Colonial. 

He served on the Council of the Society almost 
continuously from 1884 to 1903, when his failing 
health caused him to give up this, as well as much 
other public work. As a Member of the Council be 
became a Member of the Royal Commission for the 
Chicago Exhibition, 1893, and took an active part 
in its orgamsation, visiting Chicago whilst the Ex¬ 
hibition was in progress. He was Chairman of the 
Royal National Lifeboat Institution for many years, 
and took a large share in its management. On 
three occasions he presided at meetings of the 
Society. 


GENERAL NOTES- 


Florknce Art Exhibition.— An Exhibition of 
Painting and Sculpture will be held by the Society of 
Italian Artists at Florence from the ist November, 
1908, to 30th June, 1909. Foreign artists will be 
permitted to exhibit subject to certain restrictions. 

Turin Industrial Exhibition, 1911.— An 
International Industrial Exhibition will be held at 
Turin from April to October, 1911. The Exhibition 
will comprise sections devoted to education, 
mechanics, electricity, photography, colonisation, 
national defences, measuring instruments and appara¬ 
tus, ]3ublic works, transportation (railways and tram¬ 
ways), mercantile navigation (sea, river, and lake), 
aerial navigation, postal services, sporting industries, 
modem town (dwelling, decoration, furniture), agri¬ 
cultural and forest industries, food industries and pro¬ 
ducts, wearing apparel and leather industries, jewellery, 
printing, dec. 


The Commercial Intelligence Department. 
—It is satisfactory to find that business men are 
beginning more generally to recognise the assist¬ 
ance that may be rendered to them by this depart¬ 
ment. In 1906, 5,544 enquiries were made. In 
1907 the number increased to 9,166, and during the 
present year enquiries have been received at the rate, 
roughly, of 30 a day, or 10,000 a year. The putting 
of specific questions has a valuable effect in keeping 
the department and its correspondents oversea up to 
their work, and it may be expected that the number 
of enquiries will be increased now that Australia, 
New Zealand, and South Africa—in addition to 
Canada—all have their resident British Trade Com¬ 
missioners. 

Tantalum. —The Engineer reports that Ekeberg, 
the Swedish discoverer of tantalum, gave that name 
to the metal because of the tantalising difficulties that 
he encounteied while investigating it. It is only 
recently that tantalum has been obtained in a state of 
purity, and the rapidity with which it has been 
produced in response to the demands of commerce 
and industry'is almost unprecedented. Only a little 
while ago the mineral from which tantalum is obtained 
was so rare that not enough could be found to supply 
specimens to all the mineralogical museums. Now 
Australia alone produces more than 70 tons of tanla- 
lite a year. This does not seem a vciy great quantity, 
but it is to be remembered that a single pound of 
tantalum suffices to furnish 23,000 lamps, each of 25 
candle-power. 

Trade in Persia.—I n his report on the trade of 
Bunder Abbas and Hingah (4076, Annual Series), 
Lieut. C. H. Gabriel, His Britannic Majesty^s Consul 
for the district, says that large numbers of letters are 
received at the Consulate from business firms desirous 
of opening up communication with trustworthy 
Persian merchants with a view to the introduction of 
appliances and articles more or less in demand in 
civilized countries. The Consul says that in the 
present backward state of the country, the absence 
of roads, sanitation, or houses other than those 
constructed of mud or brick, and the prevailing 
ignorance regarding the most elementary kinds of 
machinery, such applications are premature. In any 
case it is necessary to exercise extreme caution in 
opening business relations with Persian traders, as 
their trade customs too often allow a latitude from 
which it becomes easy to merge into fraudulent 
bankruptcy. There are in the town some 40 or 50 
British-Indians, representatives of native traders in 
Karachi and Sind. Thes^ sell goods on credit to 
Persian traders, and derive profits therefrom which 
more than compensate them for losses continually 
.sustained by reason of absconding dealers. The 
British-Indian traders, however, are obliged to order 
their consignments through the medium of Karachi 
business houses, which course involves the delay of 
some months in delivery. 
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PROCEEDINGS OF THE SOCIETY- 


CANTOR LECTURES. 

THE THEORY AND PRACTICE OF 
CLOCKMAKING.* 

By Sir Hfnry HARi>iN(iE Cunyngh\me, 
K.C.B. 

PART II. 

I now propost' to put before you the method 
of calculatin;^ the time of swing of a pendulum. 
In this endeavour, I have to choose between 
simply giving you the results from text-books, 
or also the proofs of those results. And in 
giving the proofs, I have had to decide whether 
to abridge them, or to give them more fully. 
Upon reflection, 1 have resolved upon the latter 
course, partly because I do not think you will 
find in most of the books the proof given in a 
connecU'd form such as is useful to the 
scientific clockmaker. For I have here brought 
together information which is usually scatten'd 
over more than one book. If the reader finds 
it tedious, he has but to omit it, and those 
versed in mathematics will of course, at a 
glance, be able to skip any portion they please. 

On the other hand, those in whose memory 
dynamics are not so fresh, may perhaps find 
this short e.xposition useful, and I hope they 
will find it correct and clear. 

The Simple Pendlli m. 

The investigation of the motion of a pendu¬ 
lum demands some mathematical considera¬ 
tions. To simplify the problems, we shall first 
treat a pendulum as though it consisted of a 
rod without mass or weight, terminated by a 
bob, which, though it has mass and conse¬ 
quently weight, may be a mere point. The 
conditions of motion of such a pendulum 
having been determined, it will then be 
possible to adapt the formukc to suit a com- 

* The Course rontisted of Six Lectures, delivered Jan. 20, 
s;; Feb. 3, xo, 17, 84. In re-arran£in^ the material for 
public.ition, the Lecturer has preterred to divide it into 
Four Parts. 


pound pendulum, that is a pendulum having 
size and mass in all its parts. 

The notion time ” is elementary, and we 
can neither define or explain it. It is the 
measure of the rate of change. Whether it is 
an objective reality, or only due to the character 
of our human thought, we cannot tell. We 
cannot put it back or forward, nor magnify it 
with any form of microscope ; nor can w'e con¬ 
ceive of its beginning or end, or its non¬ 
existence. 

Space, in some respects, is a more simple 
conception than time. In other respects, it is 
more complex. It has three dimensions— 
length, breadth, and thickness, and no more— 
nor can w^e imagine space of four dimensions. 
It embraces all material things. Change of 
place in time is called motion. There are two 
principal sorts of motion—translation and rota¬ 
tion. Both of these present great difficulty of 
conception; for, from one point of view, all 
motion is relative. Thus, for instance, if two 
points are receding from one another, who is to 
say w'hich of them is the fixed one and which 
the one in motion ? Annihilate one of them, 
and the other ceases to have any motion at all. 
At first sight, therefore, it would seem that no 
such thing as absolute motion is possible. 
But New^ton, in his “ Principia,” advances 
reasons against such an idea. For he in¬ 
stances water, contained in a round bowl, 
capable of being whirled round on its axis. 
At the commencement of the motion, the 
water remains at rest, that is at rest 
with regard to the room, the earth, or 
the universe. Relatively to the rotating 
vessel, the water is moving, but the sur¬ 
face remains level. Now, as the vessel con¬ 
tinues to rotate, the water gradually acquires 
motion from the vessel, and finally becomes at 
rest with regard to the vessel, and in rotary 
motion, with regard to the universe. Are we 
to regard the water as absolutely in motion, 
or no ? 

At first sight it might appear tha: the ques¬ 
tion was only a question of words. If we 
choose to consider the universe as at rest, 
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then the water is moving, but if we choose to 
consider the bowl at rest, then the water is at 
rest. According to this view Galileo might 
have easily compromised his dispute with the 
inquisitors, for he might have said that the 
earth was at rest absolutely though in motion 
relatively. But this simple manner of cutting 
the gordian knot is not really permissible. 

For a phenomenon is observable which seems 
to determine the question. When the water is 
moving relatively to the universe, it becomes 
concave on the surface. No amount of motion 
merely relative to some part of the universe 
seems to produce this effect. To what is this 
due? We know not. It may be that to 
produce the phenomenon of centrifugal force 
on which the concavity of the surface of the 
water depends, it is necessary that the water 
should move relatively to the ether by which 
all bodies are pervaded, and that the ether in 
general does not partake of the motion of 
matter. If so, then if the ether could be set 
whirling with the matter, the centrifugal force 
might disappear, and the stability of our 
cosmical system might prove to depend on 
the stationary character of the ether. Or, 
again, stationary matter might exhibit a 
centrifugal tendency if the ether in it were 
in a whirl. Just so two similar bar magnets, 
laid side by side, are repelled as though by 
the whirl of the ether vortex round them. 
These conditions would be very difficult 
to produce for experimental purposes, and 
are out of the range of mechanics at present, 
for the purposes of which we are obliged to 
regard motion as of two sorts—absolute and 
relative—and for dynamics it is usually of 
absolute motion that we speak. For some, 
at least, of the laws of motion and such 
phenomena as those of the gyroscope depend 
on the motion of which we are speaking being 
absolute either as regards the heavens, or, at 
least, as regards some arbitrarily selected 
portion of it. 

By the mass of a body we mean the quantity 
of matter in it. The density of a body is 
estimated by comparing the mass of a body 
with its bulk, assuming for the purposes of 
mechanics that all matter consists of the same 
substance more or less closely packed together. 
Hence, the mass of a body is found by multi¬ 
plying its volume into the density of the sub¬ 
stance of which it is composed. The density 
is found by finding the specific gravity by 
weighing the body in water in a manner 
subsequently to be described. 

Velocity or speed of motion is used to express 


the rapidity of motion with regard to time. 
That is to say the space traversed in a given 
time or the time taken to traverse a given 
space. Thence the ratio of the space traversed 
to the time taken to do it is a measure of the 
velocity. Expressing this idea in an equation, 
we have the expression s = vt where s is the 
space traversed in a given time /, and v is the 
velocity. These letters of course do not repre¬ 
sent the actual things they stand for, but only 
represent numbers. You cannot multiply a 
velocity into a time in order to get a space, 
any more than you can multiply men into 
loaves of bread, when one says that if each 
man eats 2 pounds of bread a day fifty-six 
men will eat a hundredweight. One may 
express this generally by saying m x ^ = X, 
where m is the number of men, b the amount 
of bread each can eat in a day, and X the 
total daily consumption of bread. But in this 
equation m does not mean 56 men, it only 
means 56, so that in reality all equations arc 
numerical, and thus depend on assumed units. 
We may of course change these units, i lb. 
of bread is about *45 kilos. ; hence if, instead 
of pounds of bread wc were to take kilos., the 
answer would work out ; m (men) x kilos of 
bread consumed by each man =: kilos, con¬ 
sumed by the company. In changes of unit, 
we must always be careful to preserve dimen¬ 
sions. Thus, if the weight of a man varied as 
the cube of his height, in changing our equa¬ 
tion from feet into metres, w'e should have to 
divide not by 3*279 but by the cube of 3*279, 
so as to take care that each of his dimensions, 
viz., height, breadth, and thickness, had its 
due change of unit. 

We have now defined motion, velocity, 
and mass. 

By momentum is meant the quantity of 
motion contained in a massive body. It 
is estimated by multiplying the mass into 
the velocity. A body witli a slow velocity may 
have more momentum or quantity of motion 
in it than a body which moves more rapidly. 

As will presently be seen, a body having 
momentum is usually capable of exerting 
force. The expression for momentum is m v. 
It may be reckoned positively or negatively. 
This definition of momentum or quantity of 
motion shews us at once that momentum 
must not be confused with velocity. A light 
body might have a very high velocity in the 
term that it was rapidly traversing space, but 
its motion, the quantity of motion, or in 
other words the momentum, might be small. 
On the other hand, the momentum or quantity 
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of motion in a j;jlacier is enormous, though its 
velocity is exceedingly small. 

By acceleration, we mean rate of change of 
velocity ; that is to say, change of velocity in 
time. Just as change of space, as compared 
w’ith time, is velocity, so change of velocity, as 
compared with time, is acceleration or “ quick¬ 
ening.” Hence then, as regard space, we 
may say that velocity is the rate of change of 
place, but acceleration is the rate of change of 
velocity, that is the rate of change of the rate 
of change of space. It is the rate at which the 
rate of change of place changes. Expressing 
this in mathematical language, we have v=zff 
where /'is the acceleration, and v the velocity. 
Whence if as we previously said s = vf, we 
shall have a' — ft-. From which we may there¬ 
fore expect that in motions in general, where 
any quickening of the velocity is going on, the 
spaces passed through from rest will vary as the 
squares of the times takim to traverse them. It 
is only when the velocity is constant, that the 
space traversed from rest varies as the time of 
passage. For if the velocity is uniform, the 
space traversed varies as the time, but if the 
vt'locity Itself be increasing with the time, then, 
as the body proceeds, not only does the space 
passed over increase, but the rate of increase 
itself increases, and thus th(* space passed over 
depends, in a double degree, on the time that 
has elapsed. 

We have now to consider force, one of the 
most simple conceptions at first sight, but 
which, on examination, proves to be full of 
difhculty. The usual definition of force, given 
by the great masters of physics, is a cause that 
produces, or tends to produce, or to prevent or 
retard, or tend to retard, motion ; and force is 
of various kinds. When it is applied to a body 
whose resistance to motion the force is unable 
to overcome, it is a pressure, as when a weight 
presses on a table. It is, however, to be ob¬ 
served that in this case our definition compels 
us to regard not merely the weight as pressing 
downwards on the table, but the table as 
pressing upwards on the weight. Pressures, 
therefore, always come in pairs. A pressure 
unbalanced becomes a motion, which always 
takes place, to some extent, when the body 
pressed upon is at all free to move. The 
branch of mathematics which deals with the 
actions of pressures on bodies at rest is called 
statics, and embraces such problems as the 
lever, the wheel and pulley, screws, and other 
stationary mechanical contrivances. 

The next kind of force that may be dis¬ 
tinguished consists of impulses or blows. 


These are distinguished from pressures in that 
they produce motion, but are regarded as 
instantaneous in character. In truth, there 
is no such thing as instantaneous communica¬ 
tion of motion. All communications of motion, 
even of the most violent kind, take some time. 
The notion of an “ impulse ” or instan¬ 
taneously created motion is an artificial one, 
and is dealt with mathematically by treating 
an impulse as a force which rapidly ceases to 
act, and whose results alone are examined, 
without considering the stages by which those 
results were brought about. Thus, when an 
elastic ball strikes another, time is taken for 
the rebound, just as time is taken for the 
rebound when someone jumps upon a spring 
mattress. We may always, if we please, treat 
forces as impulses, or sets of impulses, pro¬ 
vided it be remembered that we are in so 
doing employing a convention. 

The third sort of forces are those which 
exert gradual inliuence upon bodies either to 
accelerate or to retard them. When a body is 
acted upon by such a force and is fr»‘e to move, 
it acquires velocity, and if the force continues 
to act the velocity is increased, and e.xperi- 
ment leads to the conclusion that velocity can 
as it were be poured into a body indefinitely, so 
that as eiich standard period of time goes on 
the velocity becomes greater and greater. The 
mysterious attraction of matter for matter is an 
example of such a force. The dragging force 
of a locomotive engine is another, the pull of a 
horse is another. The force of the wind is the 
pressure of water, the attraction of a magnet, 
are all examples of such forces. 

It may be objected that if 1 push for¬ 
ward on the floor a heavy box that offers con¬ 
siderable resistance, the velocity of its progress 
is slow, sometimes stops, and at all events 
does not increase. How then can I be said to 
be exercising an accelerating force ' The 
answer is that any pushing force is opposed by 
a force due to the friction of the box on the 
floor, which opposes mine and occasionally 
equals it and stops me ; for a time converting 
the accelerating force of my push into a pres¬ 
sure. It is true it never overcomes and pushes 
me back, for frictional force is of such a cha¬ 
racter that it is only developed by an opposing 
push. Cease the push and you cease the 
frictional pressure. It is only when another 
mass, or a powerful spring opposes me, that it 
can sometimes not only stop me but even push 
me back. None the less, however, ^‘s my push 
an accelerating force. It is like the force of 
an engine gradually imparting increasing 
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motion to a train. As the increase of velocity 
proceeds, an opposing force is brought into 
play by friction which is not merely propor¬ 
tional to the velocity, but which after a certain 
speed increases more rapidly than the increase 
of velocity. So that the retarding accelera¬ 
tion of the train to motion increases with the 
motion until the point of equilibrium is 
reached, when the train runs on at a uniform 
speed. 

This method of regarding force is not alto¬ 
gether free from difficulty. To the beginner it 
seems rather artificial. If I push against a 
wall, as the wall cannot move, I create a 
pressure. I can stop or regulate this pressure 
as I please. But the wall cannot stop its 
pressure. My will seems to be able to com¬ 
mand not only my body to press against the 
wall, but to direct the wall to press or to cease 
from pressing against me. There seems no 
reciprocity about the processes. This is true ; 
but for mathematical purposes we are not 
bound to enquire why the wall presses or what 
makes it do so, or whether it is some will, or 
some activity. Sufficient it is for the purpose 
of mathematical calculation that for some 
reason or other it does press, and so long as it 
does, the question of the circumstances under 
which it would cease to do so if other pressures 
ceased, is immaterial. Thus then we have 
three sorts of forces. Statical pressures which 
do not produce motion, but only ‘‘tend'’ to 
produce it; impulses or blows which com¬ 
municate motion instantaneously, and moving 
forces, as Newton called them, which cause 
accelerations of velocity in those bodies upon 
which they act. 

The most prominent example of pressures 
are those produced by the action of gravity. 
The attraction of gravity has been proved ex¬ 
perimentally to be proportional to mass. Much 
confusion has been produced both in ancient 
and modern times by misused ideas of mass 
and gravity. 

The ancient philosophers, perhaps with the 
exception of Lucretius, thought that there were 
two principles in bodies, one of heaviness that 
tended to urge them to the earth’s centre, the 
other of lightness, which urged them away 
from that centre towards the sphere of the 
stars. Earthy bodies they thought were 
attracted to the earth’s centre. Fiery bodies 
were repelled from it, while water and air, 
partaking of the nature of both ekrth and fire, 
exhibited intermediate characteristics. Follow¬ 
ing this principle out they thought that heavy 
bodies must ily towards the earth more rapidly 


than lighter ones. They never reflected that 
though a heavy body is attracted by a greater 
force than a light body, that there is a greater 
mass of matter to be moved which thus takes 
up and utilizes the greater attraction. They 
do not seem to have considered the obvious 
fact that if two equal balls of lead, when put 
side by side, fall to the ground in a certain 
time that they cannot be made to go faster 
merely by tying them together, or melting 
them into one. This oversight led them away 
from a true conception of the nature of force, 
and induced errors which it took a considerable 
part of Galileo’s life to remove. 

In modern times common usage has per¬ 
petuated some of the errors. \Vhen we speak 
of a pound of tea we mean a mass of tea that 
has as many ultimate particles of mass in it, 
as a unit mass of some standard substance 
such as platinum. We do not mean ilb. 
weight of tea. The mass of tea would still be 
ilb., and would make as much infusion and 
be as useful, on the surface of the moon, where, 
owing to the diminished attraction of gravita¬ 
tion, it would only weigh ^l^th lb. Of course, 
to show that it weighed less in the moon we 
should have to use a spring balance. For if 
a common pair of scales were taken to thf 
moon both brass and tea would have their 
weight diminished in like proportion, and the 
tea would still balance the ilb. brass weight, 
though both tea and weight really exerted less 
pressure. At the moon a man could easily 
jump over the head of another. He would go 
up more slowly and come down more gently. 
He would feel as though inflated with gas, and 
could knock a cricket ball over the tallest 
church steeple. But it would come down 
gently, and when thrown about cricket balls 
in the moon would only seem like balls moving 
in water. Hence, then, the pressure exercised 
by a mass of matter is a totally different thing 
from the mass of matter itself. This may also 
be seen clearly by placing a mass on a per¬ 
fectly slippery inclined plain. The force 
exerted down along the plane by the action 
of gravity will not equal the force exerted 
vertically by gravity. It will, as we know, 
only be equal to the weight of the mass 
multiplied by the sine of the angle of 
inclination of the plane. P = W, sin a. 
Again, suppose that two equal weights W and 
W are hung over a pulley, and that on one 
•f them is placed a smaller weight Wy then if 
the pulley has no weight nor friction, the 
pressure on a table on which W rests will be 
V), but the mass of the whole system which 
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would move of the table were removed is not 
W, but is W -f W' 4- w. So here again 
you have a force produced by the action 
of gravity on a mass w, and yet obliged 
to move a total mass = W w \— 


Fig, 7. 



showing clearly that by contrivances of various 
sorts the attraction of gravity can be made 
to act much less effectively on the mass of a 
body than when it gets a fair straightforward 
pull at the mass, on which occasion it is at 
a maximum. 


Fig. 8. 



'I'he estimation of gravitational attraction 
will do well enough for the measurement of 
masses, when we are dealing with pressures 
for statical purposes, that is to say, when 
bodies are not in motion. In that case and 
for those purposes a pound weight of tea is a 
pound mass of tea. 

But w'hen we have to deal with motions, w'e 
can no longer treat forces as pressures, 
because as motion !s possible, they are no 
longer pressures, they have become motions 
of masses, with various velocities. If we are 
dealing with impulses or blows we estimate 
as w^e should estimate the action of cannon 
balls by their masses and velocities, or, in 
other words, by their “ momenta,” and we 
utilize the observed fact that on the impact of 
all bodies elastic or non-elastic, and whether 
they remain together after impact or fly apart, 
the sum of the momenta, or, in other words, 
the quantity of motion in them, taken 
altogether, remains unchanged. 

But when we are dealing with moving forces, 
forces that move bodies by means of 
gradual pushes or pulls or attractions, and 


when our object is to discover, not the final 
result of some blow that begins and ends 
almost instantaneously, but the gradual effect 
of a force that endures for along time, perhaps 
over the whole of the motion, we must have a 
new mode of computation. 

The method here adopted is characteristic 
of the phenomenon which it is designed to 
study. For when a body is in motion under 
the action of no external force, it will move 
uniformly in a straight line with that velocity 
for ever. And w'hen a body is moving on a 
curve, if all force ceases to aetpn it, it will not 
go on in a curve, but will go on in a line 
tangential to the curve with a uniform velocity 
such as it had in the curve when the action 
ceased. The tendency of a body at rest to 
remain at rest, or if in motion to go on uni¬ 
formly in a straight line, is called inertia. 
Inertia may be regarded as a property of 
matter. It is by reason of inertia that bodies 
only respond feebly to feeble forces. Any 
force, however small, applied to a body free to 
move will move it, but the amount of the 
movement will depend on the mass of the body 
to be moved. Inertia is, therefore, propor¬ 
tional to mass. It might be called a velocity¬ 
absorbing property, for when the inertia is 
great the communicated motion seems to be 
swallow^ed up and to produce but small velo¬ 
city, but the motion is there, and can by 
suitable means be again converted into the 
rapid velocity of some smaller body. 

The result of this is that when a body (such 
as a pendulum bob, or the earth in its orbit) 
is moving in a curve it must be because some 
force is continually acting upon it and drawing 
it away from the straight path w'hich, if un¬ 
influenced, It w'ould always pursue. And, 
again, it also follows that if a body is changing 
its speed it must be because some force is 
acting upon it during the whole time of the 
change, and either urging it to go forth, or 
retarding it so as to make it go slow^er than 
the uniform pace at which, but for the force, it 
would always travel. Uninfluenced motions 
are always straight and uniform. From this it 
also follow’s that moving forces acting on 
bodies give them motions w hich if in a straight 
line are regularly increasing or diminishing, 
or which, if they are not in a straight line 
owing to the moving force acting obliquely, 
and more on one side than another of the 
natural path of the body, are curves gradually 
bending round like the beautiful flight of a ball 
constantly drawn out of its rectilineal even 
path, by the constant downward pull of the 
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earth’s gravitation, which acts sideways or 
obliquely on the path of the ball except only 
when it is shot vertically upwards, in which 
case gravity acts along the path of the body 
as a retarding force, and though the gravita¬ 
tional attraction leaves the form of the path of 
the body a straight line, yet it makes its speed 
become slower and slower till it gets to the 
top of its flight, and then faster and faster 
as it descends, instead of allowing it to 
pursue the uniform path w'hich its nature 
desires. 

These obser\{ations naturally lead to the 
inference that moving forces,” ** forces 
that gradually move bodies,” are measured by 
observing the changes of movement that they 
are capable of making—in other words by 
their accelerating etFects upon bodies. The 
acceleration would be expressed by saying 
that the moving force had in one second of 
time, and while acting along some definite 
direction, produced in that mass an accelera¬ 
tion (or retardation) of so many feet per second 
estimated along the aforesaid direction. The 
eflPect of any given accelerating force on a body 
varies inversely as the mass of that body; 
the more mass there is to be moved the less 
acceleration will be produced in its motion. 
Whence then, suppose that an accelerating 
force is such that acting for a second upon a 
unit of mass {e.g. i lb.) in any direction, it will 
induce a change of velocity in that direction 
of y*feet per second, we call it /\ and when it 
acts upon a mass of m units we call it m /*, 
meaning by m /'the number of units of mass 
affected, multiplied by the acceleration which 
would have been produced on a unit mass by 
the action during i second of the force in 
question. Therefore/'is a general term inde¬ 
pendent of the mass of the particular body 
that may happen to be subject to its action, 
and mf\s the force producing the acceleration 
/on the mass m. 

It has been seen that there are three sorts 
of forces ; namely : static or pressing forces, 
impulses, and moving forces. 

A single cause may often be considered 
under all three of these heads. For instance, 
suppose we had a spiral spring which, when 
pushed in for an inch, reacted with a pull equal 
to one pound weight, which means that if a 
mass ot lib. were put upon it the weight of 
that mass due to the action of gravity would 
compress the spring by one inch. Then, 
considered from a statical point of view, we 
might say that the pressure exerted by this 
spring Was equal to one pound weight. 


If, however, w^e pressed the spring and put 
it close up to a ball of mass and then by 
pulling a trigger let it suddenly fly out and hit 
and propel the ball, we might, by considering 
the ultimate result of the impulse, estimate 
the force of the spring by saying that when it 
had done its work and the ball had just left it, 
the velocity v imparted to the ball was some 
definite quantity of feet per second. In this 
case the blow or impulse given by the spring 
would have resulted in a momentum or 
quantity of motion =: mv. A ball half the size 
would have been shot out with a greater velo¬ 
city. Here we should have estimated the 
force exerted by the spring by observing the 
momentum it could impart to a given mass by 
the total effect of its impulse. 

There is, however, yet a third way. We 
could estimate the value of the force of the 
spring by placing it in contact with a very 
heavy ball which it could not move rapidly, 
and then observing the rate of change 
of acceleration that the spring would pro¬ 
duce. 

In the first of these methods, the method of 
observing pressures, we should observe the 
effect of the spring before and apart from any 
motion of the body affected by it. In the 
second, the method of observing momenta, 
we should observe the effect produced by the 
spring after its driving effect had been com¬ 
pleted and had ceased. In the third, the 
method of observing- accelerations, we should 
observe the acceleration produced upon the 
mass by the action of the spring during the 
period of that action. 

It is obvious that each of these methods has 
its advantages. If you wanted to know the 
pressure of a head of water, you w'ould employ 
the first of these methods. If you wanted to 
know the projective force of a cannon upon a 
shot you w^ould employ the second method, 
and if you wanted to know the attractive force 
of a new planet, the third method. For 
observation of the effect of its force on 
accelerating the motions of other bodies, 
would be your only resource. 

In our investigations into the motion of 
pendulums it becomes certain that the third 
method must be employed because we do not 
start or keep them swinging by blows, but 
on the contrary try so far as we can to 
compel them by gentle and gradual moving 
forces. 

Let us illustrate these conceptions by ex¬ 
amining the fall of a body from rest under the 
action of gravity. The force of gravity varies 
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as the mass on which it is exerted. It is such 
that in one second it induces on a body that is 
free to move a velocity of 32-2 feet (=981 c) 
per second, and, as we have seen, this velocity 
is independent of the mass of the body be¬ 
cause each part of the mass may be con¬ 
sidered as if it were falling separately. The 
value 32*2 feet per second is usually written 
When the body has fallen for a space 
of one second its velocity is therefore ^ feet 
per second. 

Now, the force of gravity near the earth’s 
surface is approximately uniform, and produces 
a uniform acceleration of velocity as compared 
with time. Therefore, at the expiry of / 
seconds the velocity of the body will = and 
since its acceleration is uniform its average 
velocity during the period of / seconds = A '>/. 
From this it follows that the total space it 
will have fallen through in t seconds = A i^t 
(its average velocity) x t (its time of fall) 

= i 

The earth’s gravitational force as given 
above is for a place close to the surface. Inas¬ 
much as the earth is not a sphere we may 
expect to find that the value of g varies 
for different places. As a fact, it varies 
according to latitude. Its value for any 
latitude is found by the formula—7 
(i -002662 cos 2 feet per second per 
second where 7 is the value of g in latitude 
45^=:32 *i7i 8, and p is the latitude. In London 
the value of ^^^is 32* 19078 feet per second per 
second, that is to say, w'hen gravity acts on a 
body near the earth’s surface at London and 
free to move, then during each second of its 
action it will increase the velocity of that body 
by 32*I9 o; 8 feet per second (= 981*18 centi¬ 
metres per second). The student must be 
prepared for some differences in the books 
as to the value of g. It has, in fact, 
never been measured in a wholly satisfactory 
manner. Thus, another formula for computing 
g given by Helmert is-~^=: 980*617 (i - *002644 
cos 2 p *000007 2 ^>), where p is the 

latitude of the place, and diminishing the 
result by *03 for each hundred metres of the 
place above the level of the sea. 

Before we commence the investigation of 
the motion of a particle along a straight line 
or upon a curve under the action of moving 
accelerative forces, it is necessary to remind 
the reader of the method by which such 
investigations must be conducted. It is 
the method devised by Newton for the 
purpose, and called the method of infini¬ 
tesimals. 


According to this method, when a body is 
moving along a curve under the influence of a 
force varying according to some law, instead 
of trying to examine its motion during some 
definite of time, wc examine its motion during 
a very small time and along a very small 
period of its path. 

It was Newton’s discovery, that if we so 
restrict the area of our investigation, then 
during that small bit of the path traversed in 
that small time, we may consider curves as 
straight lines and forces and velocities as 
uniform ; that is to say, if we infinitesimalisc 
the times and spaces, then we may treat curves 
as straight lines, and velocities and accelera¬ 
tions as uniform. 

This grand generalisation brought all pro¬ 
blems concerning motion within the domain of 
mathematics. It w*as exactly analogous to 
the method first seen by Archimedes and 
other Greek geometricians, of treating a 
regular polygon with an infinite number of 
sides as a circle, when those sides become 
infinite in number. 

If then P P' be two successive positions of 
the particle and the distance PP, be tra¬ 
versed in a time f, then the space passed 
through may be called , and the components 
of this space measured along the axes of x 
and y, may be called x' and y ; and if the 

Fig. 9. 



velocity of the particle resolved along the axis 
of X be Vy and its acceleration be /', then 
during the short path from P to P, traversed 
in the short time /', wc may treat the velocity 
and acceleration as uniform, whatever the real 
law of the variations in those quantities may 
be. And the paths, whether direct as PP or 
resolved along any direction, as PM, PN may 
be considered as rectilinear. 

The problem then becomes, supposing the 
particle to leave P in the direction PP with a 
velocity supposed uniform from P to P, what 
effect will the action of the forces heve on it 
during the period /, supposing those forces 
during that period also to be treated as 
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uniform ? Of course, a series of parallelo¬ 
grams of velocity answers this question ; and 
once we can determine a general expression 
for them, then by a process of integration we 
can collect up into a whole the small effects 
so determined for an infinitesimal portion, 
provided we know how to conduct that process 
of integration correctly. 

Of course, such a triangle as P M F is ele¬ 
mentary. Its shape is only true for the par¬ 
ticular point P of the curve. When we come 
to take the next adjacent element, P F', the 
direction may have changed, and the velocity 
and acceleration also. Thus, for instance, 
instead of going on from F in a straight line 
to Q, it may by the action of some force be 
deflected to P". In that case the ratio of 
y" to X would no longer be the same as y' to 
x'. The path would be bent; and if PP'P'' 
are all infinitely close together, the path P P 'P'' 
would become a curve. It may, however, 
be objected that if you can cause P F to 
coalesce, why not P" also ; and why will 
the whole curve not become a point ? The 
answer is, that by the process of integration 
above referred to an infinite number of 
nothings are added together. It is quite 
true that the addition of an infinitely 
small quantity to another infinitely small 
quantity will still leave the result infinitely 
small if done any finite number of times, but 
if you do it an infinite number of times you 
then get a finite quantity again. In fact, the 
chief use of these infinitely small triangles is 
to consider tendencies and changes and laws 
of motion. If I wish to learn the character 
of a change that is going on, I can study it 
better by observing a small point with a micro¬ 
scope than attempting to envisage a large 
area with a telescope ; for once admit that the 
law of the change is the same everywhere, and 
at all points of the curve, and it becomes 
obviously easier to investigate its character 
over a tiny area than to attempt to obtain the 
law by an encyclopandic grasp of vision. If 
we could be convinced that some law of vege¬ 
table growth were everywhere and in every¬ 
thing the same, we should have a better chance 
of discovering it by the study of one cell than 
by attempting to observe the whole vegetable 
world. It is in the power given by concen¬ 
trating attention on an infinitesimal part that 
resides the success of the Newtonian method 
of calculating motions by the method of 
infinitesimals. 

be cantinueeij 


THE MAPPING OF BRITISH AFRICA. 

In entering upon the discussion on the survey of 
British Africa, the first point that meets us is the 
geodetic basis of the whole work; upon what do the 
actual positions depend ? In other words, to put the 
matter more familiarly, how are we to provide that 
every isolated piece of the map will exactly fit inta 
its proper place ? The only method for ensuring this 
is by basing all our surveys, ultimately, upon a skele¬ 
ton or framework of geodetic or primary triangulation 
executed with the utmost attainable precision. Such 
a skeleton, or rather backbone, will eventually exist 
in Africa in the shape of the meridional arc, or chain 
of triangles, along the thirtieth meridian, running 
right through the country from north to south, and 
ultimately joining on to the great arc observed by the 
famous astronomer Struve. This originally extended 
from the mouth of the Danube to Ilaramcrfcst, in 
Norway, an amplitude of 25of latitude. To pro¬ 
long it southward, passing up the Nile Valley, 
through the heart of tropical Africa, across the 
Zambezi River, and terminate it at the southernmost 
point of the continent, is a magnificent conception 
due to Sir David Gill, to whose energy and enter¬ 
prise the actual execution of considerable sections of 
the undertaking must also be ascribed. 

At the present time the chain has been completed 
from the south to within 70 miles of the southern end 
of Lake Tanganyika, a distance of about 1,700 
miles. At Lake Tanganyika it will enter into Ger¬ 
man territory. The German Government, fully 
recognising that the project is not only of great 
theorectical interest, but also of immediate practical 
value, are already taking steps to start work on their 
own section, from the south of Tanganyika up to the 
parallel of south latitude. From 1° south, north¬ 
ward to about ij” north, the arc lies near the boun¬ 
dary between the Congo Free State and the British 
Protectorate of Uganda. An International Com¬ 
mission is at present engaged in the survey of the 
boundary region, and Sir D. Gill, ever ready to seize 
an opportunity of forwarding the work be has at 
heart, succeeded in raising sufficient funds, partly 
from the Treasury, and partly by grants from a few 
leading scientific societies, to enable an observer to 
be sent out with this Commission to carry the 
arc over this section. North of this point the line 
comes into the territory of the British Soudan, and 
traversing thii eventually reaches Europe proper. 
Here it comes into the charge of Captain H. G. 
Lyons, the director of the Survey Department of 
Egypt, under whose care its interests are safe. 

It will thus be seen that while the actual com¬ 
pletion of the whole chain is as yet somewhat remote, 
we are in the satisfactory position of being able to 
say that, as far as the section lying on the continent 
of Africa is concerned, there is no portion of which 
there is not a reasonable probability that it will be 

* Extracted from the Presidential Address of Major S. H. 
Hills to the Geofpraphical Section of the British Associa¬ 
tion, Dublin, iqoS. 
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finished within a measurable period. With regard to 
the section joining Africa and Europe the position is 
not so happy. This will run through Palestine and 
Asia Minor and therefore lies in Turkish territory. 
It is not likely that the Turkish authorities either will 
or could carry out such a work; in fact, seeing that 
even when completed it would be totally useless to 
them, it would be hardly reasonable to expect them 
to do so. It must, therefore, presumably be a matter 
for international co-operation. One point may be 
mentioned with regard to the exact route of this con¬ 
necting section. Sir D. Gill, in his report on Geodetic 
Survey of South Africa, 1896, said “ By an additional 
chain of triangles from Egypt along the coast of the 
Levant, and through the islands of Greece, the African 
arc might be connected by direct triangulation with 
the existing triangulation of Greece, and the latter is 
already connected with Struve’s great arc of meridan 
which terminates at the North Cape in latitude 7i°N. 
The whole arc would then have an amplitude of 105'^.” 
This, however, gives rather a poor connection with 
the European triangulation. The South Albanian 
series has a much higher a\erage error than either 
Struve’s original work or any part of the African 
series. This portion would consequently be a weak 
link in the geodetic chain, and it would be better to 
a\oid it altogether by carrying the line along the 
coast of Asia Minor to Constantinople, and then up 
the east side of Turkey to the mouth of the Danube. 

When we look back a few year^ and call to mind 
the prominent part that this country has taken in the 
survey of Palestine—I need only mention in this 
connection the names of Kitchener, Warren, and 
Conder—we cannot avoid a feeling of regret that w'e 
are not oui selves in a position to take the w’hole 
execution of this section of the line upon our 
shoulders. I am too well aware of the many urgent 
claims upon the Treasury to suggest that it is possible 
that they w’ould be prepared to incur '•uch a charge , 
but supposing, for the moment, that part of the 
necessary funds could be provided from other sources, 
1 think we may faiily urge that it is our duty to 
contribute a substantial monetary grant towaids the 
furtherance of an end so desirable and so practically 
useful. 

The difficulty of 6btaining money for geodetic 
work, the benefit of which is not immediately 
apparent to the man in the stieet, is notorious. Thus 
Sir T. Holdich, in 1902, said : But this accurate 
framework, this rigorously exact line of precise 
values which ultimately becomes the backbone of an 
otherwise invertebrate suney anatomy, is painfully 
slow in its progress and is usually haunted by the 
bogey of finance. It does not appeal to the imagina¬ 
tion like an Antarctic expedition, although it may 
lead to far more solid results, and it generally has to 
sue in formd pauperis to Government for its 
support.^’ To account for this regrettable, but 
undoubtedly true, fact two reasons may be adduced. 
There is, in the first place, the possible ignorance as 
to the ultimate value of the work; but, secondly, 


and perhaps not least, there is the fear, not entirely 
unjustified, that to satisfy the demands of the 
scientific man is something akin to the operation of 
filling a sieve with water. It has been so often seen 
that compliance with one demand only leads to 
another being made, that we may well sympathise 
with the holder of the public purse when he draws 
the strings tight and refuses to pay for an arc along 
the thirtieth meridian in the fear that directly this is 
completed he will be asked to pay for one along the 
twentieth meridian, and then along the tenth, and so 
ad infinitum. It behoves us, therefore, as practical 
men to make sure that our demands are reasonable 
and limited to the actual requirements of the case, 
and where such limits cannot be set we should make 
this fact clear at the outset. When, however, it is 
possible to set such limits, we should not hesitate to 
do so; and in the case of the African arc this latter 
course is fortunately possible. 

If we take the map of Africa we shall see that the 
arc along the thirtieth meridan passes through, or 
near, ail the colonies of British South Africa, close to 
British Central Africa, or Xyasaland, ihiough Uganda, 
and is thus connected with British East Africa, through 
Egypt. Ihere remain absolutely untouched by it 
only the West Afiica colonies-Nigeria, the Gold 
Coast, Sierra Leone, and the Gambia. These latter 
wdll eventually get their geodetic framework by an 
extension southw^ards of the French triangulation of 
Algeria, a w'ork of a high order of precision. We are, 
therefore, entitled to say—and I take this opportunity 
of saying it with all due emphasis—that with the ex¬ 
ception of some triangulation to join the West African 
colonies with the French triangulation, the arc along 
the thirtieth meridian is the only primary triangulation 
requited for the adequate mapping of the whole of 
British Africa. The remainder of the geodetic frame- 
w’ork can be supplied by ribs of secondary triangu¬ 
lation branching out from the main backbone, such as 
the line already completed along the boundary be¬ 
tween British and German East Africa, passing to the 
north of the Victoria Nyanza and thence w estw’ard to 
the thirtieth meridian. 

You will observe that I heie speak only of the 
triangulation required for mapping purposes, not of 
that demanded by the geodesist for the study of the 
figure of the eaith. The latter is satisfied only with 
a survey of the highest attainable precision covering 
as large an area of the earth’s suiface as possible, or 
at all events with arcs, both meridional and longi¬ 
tudinal at frequent intervals. It cannot be other than 
a very long period before the w'hole of Africa is sur¬ 
veyed upon this scale of accuracy, and in the mean¬ 
time we must devote ourselves to the far more urgent 
duty of mapping the country, leaving the more remote 
and abstract task to our descendants, well satisfied if 
in our hands the foundations have been well and truly 
laid. 

Furthermoie, as we shall see presently, if we are 
prepared to recognise as a national duty the minutely 
precise sur^'ey of our own land and of all territories 
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under our flag—and I do not see how any reasonable 
man can withhold this recognition—then there are 
duties of this nature lying closer to our hands than 
any to be found in Africa. 

Having thus passed in brief review the ultimate 
geodetic basis of our African surveys, let us enter 
more into detail and glance at the actual survey work 
now in progress in the <liflerent regions of the 
continent. 

In British South Africa, as we have already noted, 
the political conditions are at present unfavourable to 
any comprehensive scheme of operations. There is 
however in progress a first-class topographical survey 
of the (Grange River Colony and a reconnaissance 
survey of Cape Colony. The former is an excellent 
example of the class of work that can be done by a 
small military party of the highest technical training 
working upon systematic lines, and I should like to 
devote a few minutes to a short description of the 
methods adopted and of the results obtained. 

The survey party consists of two Royal Engineer 
officers and four non-commissioned officers, the 
former undertaking the triangular and the general 
supervision of the field work, and the latter the plane 
tabling. The positions are primarily based upon the 
points of the geodetic survey broken up into a 
secondary triangulation with sides averaging ten 
miles. In 1907 the average triangular error of the 
secondary work was 2*9 seconds of arc, and the 
greatest linear errors of displacement, as tested by 
the geodetic triangulation at the end of a chain forty- 
five miles long, were three feet in latitude and two 
feet in longitude. The probable error of a trigono¬ 
metrical height was under a foot. You will see 
therefore that the accuracy is ample for all mapping 
purposes, even upon large scales, and the degree of 
precision is in excess of that demanded for a topogra¬ 
phical map on the scale of two miles to an inch. 
The rate of progress and the low cost of work 
are, however, no less notable than its accuracy. 
The actual rate of out-turn is about eight square 
miles per day per man, or for the whole party 
twenty-three square miles of detail survey per diem, 
and the number of trigonometrical points fixed about 
three hundred per annum. The cost works out to 
about eight shillings per square mile of the completed 
map, and the whole area of 47,000 square miles will 
be finished, printed and published, in five and a half 
years. 

These remarkable results are due in a large measure 
to the energy and organising power of the officer in 
charge, Capt. L. C. Jackson, R.E. The detail 
survey is doife in sheets fifteen minutes square, each 
non-commissioned officer being given one complete 
sheet, which he works at until finished. Four such 
sheets are therefore in progress at any given time, 
and each sheet takes about six weeks. Seeing the 
rapid rate of progress maintained it might perhaps 
thought that the country is a particularly easy 
one for the topographer. Such is, however, by no 
means the case. It is true that there is an entire 


absence of the surveyor’s greatest impediment, large 
areas of dense forest, but there is much broken and 
difficult country, rising in places to altitudes of above 
7,000 feet. 

In Cape Colony the reconnaissance survey is of a 
somewhat similar character, but owing to the large 
area of the country and to the small amount of 
money available the work has perforce to be of a 
more rapid nature. In Natal, Bechuanaland, and 
Rhodesia, no survey is at present in progress. 

Passing northward through Africa, we come to the 
British Protectorate of Nyasaland, formerly called 
British Central Africa. Of this country a certain 
number of maps exist purporting to give topo¬ 
graphical detail; but as they are not based upon any 
framework of triangulation, and as much of the 
detail only depends upon rough sketches, it is 
impossible to say how far they can be accepted as 
correct representations of the ground. 

It is most unfortunate that financial considerations 
prevent the execution of any systematic tiigono- 
metrical survey. The absence of such, and the fact 
that maps are being made which must inevitably be 
withdrawn and replaced by others in the future, 
will undoubtedly be the cause of ultimate waste of 
money. 

Passing northward again we come to the laige and 
important protectorates of British East Africa and 
Uganda, in both cf which systematic surveys are in 
hand. The geodetic framework is supplied by a 
triangulation along the Anglo - German boundary, 
connected with chains of triangles along the railway 
in the neighbourhood of Nairobi. In Uganda proper 
there is also a triangulation covering a substantial 
area. As already noted, all this work will exentually 
be tied into the thirtieth meridional arc, though it is 
not likely that the final adjustment of geodetic posi¬ 
tions thus arrived at will necessitate any substantial 
alterations upon the maps. 

In both protectorates topographical surveys are in 
hand, and maps on the scale of two miles to an inch 
will be issued. In British East Africa, under the 
able direction of Major G. E. Smith, R.E., rapid 
progress is being made. This topographical map¬ 
ping is additional to the cadastral maps also in pro¬ 
gress in both countries. These latter are required for 
property purposes, in Uganda for demarcating the 
estates given over to the native inhabitants of the 
country under the agreement of 1900, and in East 
Africa for attachment to title-deeds of lands alienated 
for farming or stock-raising. 

In the Soudan, the enormous area of the country— 
over a million square miles—and the limited funds 
available, have prevented any systematic survey being 
taken up. A large amount of reconnaissance map¬ 
ping has been done, and a series of sheets on the 
scale of 1/250,000 (four miles to an inch) have been 
published. These are corrected and improved by 
officers and Government officials as opportunity 
offers. The energies of the Survey Department are 
almost entirely spent in meeting urgent local require- 
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ments in the shape of cadastral maps of the cultivated 
areas along the river. 

Somaliland, a British protectorate which came into 
unfortunate prominence a few years ago, is a country 
of too small value to be worth the cost of any sort of 
sur\'ey, and the only maps that exist are based upon 
the route sketches of travellers and sportsmen, and 
upon the work done by a small section of the Sur\'ey 
Department of India during the military operations 
five years ago. 

Leaving the east side of Africa and turning our 
eyes westward, we may note that in the colony of 
the Gold Coast a rigorous sur\'ey was rendered 
imperative by the gold-mining boom of 1901. The 
work was entrusted to Lieut.-Colonel Watherston, 
C.M.G., R.E. Owing to the dense forest covering 
practically the whole country, triangulation would 
have been piohibitive in price and ver\' slow in 
execution. Ihe initial positions were therefore fixed 
by A network of long traverses, executed with all 
possible refinements with steel tapes and theodolites. 
Astronomical latitudes were observed by Talcott’s 
method at every fifty miles. The errors of misclosure 
of the traverses [)rovecl to vary from about i in 2,000 
in unfavourable cases to nearly i in 6,000 —results 
inferioi tu triangulation, but at the same time 
sufficiently accurate to form the basis of a map wnth 
no appreciable errois on the paper. One great defect 
of the traverse metho<l of fixing points lies in the 
practical impossibility of carrying the heights through 
without occasional checking, either by lines of levels 
or by trigonometrical observations. Such work 
makes therefore an imperfect basis for topography, 
and would only be used when natural features 
compel its adoption. 

Northern Nigeria is a country of enormous area, 
and, up to the present, of small revenue. It has 
therefore not been found possible to allocate the 
funds for any systematic mapping. The existing 
maps are compilations based upon sketches made by 
civil and military officers when travelling upon duty 
and upon the surveys made by the dift'erent Anglo- 
French and Anglo-German boundary commissions. 
In i9Ov0 Captain R, Ommanney, R.E., fixed the 
astronomical longitudes of fifteen towms by exchange 
of telegraphic signals with Lagos. With the aid of 
these values, combined with a number of astronomical 
latitudes, it has been possible to combine the material 
into something like a complete map. It need, how¬ 
ever, hardly be pointed out that astronomical fixations 
are liable to large and uncertain errors, due to the 
variation of local attraction, and cannot attain the 
precision of even a rapid triangulation. In Southern 
Nigeria the experience has been somewhat unfortu¬ 
nate. This colony has spent a very substantial 
sum upon its survey department, and if the work 
had been properly organised and systematically 
carried out, we should by now be in possession of 
a complete map of a large portion of the country. 
Unluckily, the mistake has been made of detach¬ 
ing survey parties for non-geographical purposes, 


such as the erection of telegraph lines, work 
doubtlessly urgently required in the interests of the 
colony, but not lying within the sphere of a survey 
department Thus systematic progress was rendered 
impossible, and, though isolated pieces of triangula- 
tion and long lengths of traverse.s have been done, no 
topographical map of any area yet exists. 

Of the remaining West African colonies, the 
Gambia river is a narrow piece of land with boun¬ 
daries running parallel to the river banks, and, 
except for the actual trade along the river, is un¬ 
important. In Sierra Leone, the country in the 
immediate vicinity of Freetown was surveyed by the 
colonial survey section, a small party employed by 
the War Office for the purpose of making surveys of 
places of special military importance. The map of 
the remainder of the colony is a compilation based 
on miscellaneous material. 

In the course of this summary of the state of the 
mapping of British Africa mention has been made of 
the surveys made by joint commi.ssions appointed for 
the delimitation of international frontiers. No small 
part of the existing map is due to work of this class. 
Thus joint Anglo-French commissions have marked 
out the frontiers of the Gambia, Sierra Leone, the 
Gold Coast and Nigeria, Anglo-Geiman commis¬ 
sions the eastern boundary of Nigeria, the boun¬ 
daries between British and (ierman h'ast Africa, 
between German East Africa and North-East Rho¬ 
desia from J.ake Nyassa to Tanganyika, and between 
Bechuanaland and German South - West Africa; 
Anglo-Portuguese commissions the fiontiers between 
Portuguese East Afiica and North-East Rhodesia 
and Kyasaland respectively. Useful surveys have 
also been made in the course of the mutual demar¬ 
cation of the frontiers between Abyssinia and the 
Soudan on the west and British East Africa on tne 
south; also of the frontier between the colony of 
Sierra Leone and the Republic of Liberia. 

Important as the work done by the commis.sions 
has been, its value would be greatly enhanced if the 
reports of each commission were published in a 
succinct and easil\ accessible form. Such leports 
'would naturally contain a record of the actual frontier 
as finally ratified, and also a technical account of the 
survey methods employed. They would thus be of 
permanent use both to the official or officer on the 
spot for the easy .settlement of any disputes that may 
arise, and to the chief of any future boundary com¬ 
mission as an aid to the selection of the methods of 
survey most suitable to the particular country with 
which he is concerned. 

The account wffiich 1 have endeavoured to give you, 
short and imperfect as it is, of the pusent state of the 
mapping of British Africa, -will have shown you 
clearly that there is a large amount of excellent work 
now in course of execution, and that there has been, 
especially during the last fe'W" years, v ery considerable 
progress made towards co-ordinating tUs work, 
and tow^ards maintaining certain fixed standards of 
accuracy, rapidity and economy. 
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It will naturally occur to you to inquire whether 
, the co-ordination could not advantageously be pressed 
a step further, and whether all the isolated survey 
departments, now working in the various colonies and 
protectorates, could not be amalgamated under one 
head, whether, in fact, a Survey Department of 
Africa, precisely analogous to the TSurvey Department 
of India, could not be formed. The advantages ot 
such a step are obvious, but must not be allowed to 
blind us to the difficulties. We have, in the first 
place, the objection to be met that the South African 
colonies would, under present circumstances, almost 
certainly refuse to join in any general scheme, and 
would not consent to any arrangement whereby money 
raised in one colony would be spent outside its own 
geographical limits. If, however, we leave South 
Africa out of the question, the financial difficulty 
tends to disappear. Both our Hast and West 
African possessions are, in general, not yet in a 
position to maintain themselves, and are still, and 
will be for some time to come, partially supported by 
grants from the Imperial Treasury. To divert a 
portion of these grants to pay for the mainten¬ 
ance of a survey department would only be a matter 
of account aud could be adjusted so as to cause 
nohardship to any one colony. There remains 
the geographical difficulty of space. The fact 
that the heads of the department would have to 
keep in close personal touch with countries differ¬ 
ing entirely in character, and perhaps three months 
journey fiom each other, does not appear to offer 
any insuperable objections, and I cannot avoid ex¬ 
pressing the hope that it may be found possible at 
no very remote date to take some steps in the 
direction of a consummation which appear so 
desirable. 

In giving my evidence before the Royal Commision 
on the War in South Africa, presided over by Lord 
Elgin, I outlined the general features of a scheme 
under which the Imperial Government would under¬ 
take the topographical mapping of all our oversea 
possessions, apart from the self-governing colonies. 
As on this occasion I was considering the whole 
question more exclusively from the military side, no 
reference was then made to the question of cadastral 
maps, and it was tacitly assumed that these would fall 
to be constructed by the land office or a land survey 
department belonging to each separate colony. On 
the present occasion we are not restricted to the 
military point of view, but are permitted a wider out¬ 
look. Our task is to consider the map in all its 
aspects, both as regards its method of construction 
and its ultimate use, whether for military, adminis¬ 
trative, engineering, or purely scientific purposes. 
This enlargement of our scope does not, I think, 
modify our previous conclusions, and were I now 
called upon to devise a schema for the mapping 01 
British Africa, I should base it upon the principle of 
central Imperial body for executing the triangulation 
and topography, leaving the land surv^ to local 
orgJKB^thjas 


HOME INDUSTRIES. 

The Neit) Patents Act. —It is seldom that an Act of 
Parliament works quite as its authors and supporters 
hoped and expected. The Trade Marks Act is one of 
the most striking illustrations of this truth. It maybe 
that the New Patents Act will be another. It may 
bring the foreign competitor to even closer grips 
than at present with our manufacturers, and it may 
lead the inventor to resort more frequently to the 
secret process. The chief drawbacks to patenting an 
invention are two—(i) the publication of its nature ; 
(2) the limitation of the protection afforded (except in 
very exceptional cases) to fouiteen years. On the 
other hand secret working is open to two fatal risks, 
(i) it may be betrayed by an employe \ or ^2) it may 
be guessed by an outsider. But assuming that the 
secret can be kept—as it has been with not a few im¬ 
portant inventions—it gives the inventor an inde¬ 
finitely prolonged monopoly, and he may at any time, 
when the risk of discovery becomes imminent, apply 
for a patent and so extend his monoDoly for another 
fourteen years. For the fact that the invention has 
been used commercially does not impair his right to a 
patent provided there has been no publication beyond 
confidential disclosure of the invention to those 
engaged in working it. If, howexer, while the 
original inventor is working his invention secretly it 
is discovered by another manufacturei who also works 
it secretly, then neither the first inventoi noi his rival 
can subsequently obtain a jratent foi it, since to grant 
it to the one would be to debar the othei from doing 
something that he had previously been doing. Prior 
to the Act of last year it mattered not how the later 
user came by his information, the fact that he had it 
was fatal to the inventor’s claim to a patent. But 
now, as a coi respondent of the Timtw points out 
(September 9), m virtue of Section 41, Sul)-section 
2 of the new Act, the risk of invalidation, owing to 
publication arising from disclosure through a breach 
of confidence, is entirely eliminated. This is a new 
provision intended doubtless to meet cases of hardship 
arising from the premature publication of an invention 
either through breach of faith or accident. But its 
effect will be much wider. It will give the original 
inventor a fourteen years’ extension of his monopoly, 
and having obtained his patent he will apparently be 
able to sustain his exclusive right to the use of the 
invention even against the person who was employ¬ 
ing the patented process at the date of the patent. 
Thus the principal risk to which secret working has 
hitherto been exposed would seem to be lemoved, 
and the inducement to adopt this course of working 
greatly increased. Independent discovery is now the 
only risk menacing a monopoly based on secret work¬ 
ing, and the risk of independent .discovery is usually 
not great, it is at least much smaller than that con¬ 
sequent upon betrayal or accident. It is quite possible, 
therefore, that one of the results oi the Patent and 
Designs Act, 1907, will he laigely to increase the 
number of inventions worked as secret processes* 
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Entail Holdings, —It is probable that as a result of 
last year’s Small Holdings and Allotments Act many 
landowners will deal directly with the applicants for 
small holdings or allotments rather than wait for 
action by the county councils, and expense as well as 
delay may be saved thereby. In many cases the land 
for small holdings is being relinquished by the present 
or former occupiers voluntarily at a much earlier date 
than would have been possible if it had been necessary 
to give formal notice. All the evidence tends to 
show that the Act will be the means of creating a 
large number of small holdingc, and where the 
conditions are favourable it may be expected that the 
occupier will do well. Colonel Raikes, agent for 
Lord Beauchamp’s estates in Worcestershire and 
Warwickshire, has just given an internewer some 
interesting particulars of what can be done with fruit 
culture. At Binton there are thirty acres of land 
covered with fruit; they are let in acre and half*acre 
plots. “It is,” says Colonel Raikes referring to the 
site, “ on a hill side so conveniently situated as 
regards railway facilities that the tenants have only to 
put the fruit and the vegetables (which are grown in 
between the fiuit trees) on to their hand barrows and 
trundle them down to the station with the greatest 
ease. As showing how profit can be made by the 
allotment holders out of what would be wasted by 
larger growers, a few seasons ago, when there was 
such a tremendous crop of plums that the larger 
farmers allowed them to hang on the trees and rot 
because they would not go to the expense of having 
them picked, an allotment holder made £(> out of 
120 pots of plums picked by his wife and children, 
which would have cost a farmer 8d. a pot to get 
gathered.” The holder of an allotment on the Hert¬ 
ford Estate is an auctioneer’s poiter, and when he is 
not attending cattle or furniture sales he works on 
this allotment, which he has held continuously for 
14 }cars fiom the Marquis of Hertford. He sends 
the bulk of his truit to salesmen in the big towns, but 
most of his gaiden produce he can dispose of advan¬ 
tageously close at home. And so with others. But 
it w'ould be erroneous to assume that small holdings 
would be profitable to occupiers in all parts of the 
country. Suitable soil and nearness to a maiket are 
indispensable conditions to success. Given these, 
and unremitting and intelligent industry, profitable 
working may be safely predicated. 

7 'he Railway Position ,—It is not surprising that 
railway shareholders, many of whom aie dependent 
for their livelihood on their half-yearly dividends, 
ahould be loudly bewailing. It is not only that they 
are suffering from diminished incomes, there has been 
serious shrinkage in the value of their stocks even 
when those stocks are those of the most prosperous 
of the companies. For example, at the end of 
August, 1907, the price of North-Western Stock 
was 154J; on August 31, 1908, it was 132J. 
Taking the same period, Great Western Stock 
has fallen from Jjo} to up; Midland Deferred 


from 66^ to 56; Great Northern Deferred from 
47J to 42J; Great Eastern from 83^’ to 63^; 
Great Central Preferred from 38^ to 21. The facts 
of the position do not seem to warrant these serious 
declines. Railway traffics, if lower than in the 
“ boom ” of last year, are not below the normal. 
The high price of coal has been a serious matter for 
the companies, but there is ground for the expectation 
that prices will reach a much lower level before long, 
and the coal bills of many of the companies will be 
appreciably smaller this half year than last. A good 
deal is said about the prejudicial effect of the Miners’ 
Eight Hours Bill, but, in the first place, it has still 
to become law ; and in the next if, as many experts 
affirm, the Act would not affect the cost of coal produc¬ 
tion, though the immediate effect of its passing might 
raise and keep up prices, competition would soon bring 
down prices. Another consideration that weighs with 
many is the possibility of increase in the labour bill, 
but that is not at all probable at present. When 
some of the Conciliation Boards meet they will have 
to consider claims on the part of the ctimpanies for 
reductions in the wages of some grades, and this is 
not the time when the men, if they are well-advised, 
will clamour for higher w’ages. No doubt the dread 
of a strike or lock-out in the cotton trade is having a 
disturbing effect, and if, unhappily, it comes about, it 
must have a disastrous effect upon the iiaffic of the 
several railways that serve the Lancashire district; 
but the dispute between masters and men has now been 
whittled down to such a small point that it is rea¬ 
sonable to expect that an agreement will be reached. 
Again the disposition shown by some of the large 
companies to curtail competition is a hopeful sign. 
The arrangements proposed between the Great 
Northern, Great Eastern, and Great Cential Com¬ 
panies, and between the London and North-W^'estern 
and Midland Companies, do not seem to have im¬ 
pressed the public, probably because the somewhat 
similar arrangement between the South-Eastern and 
Chatham Companies has brought no benefit to the 
proprietors. But the failure here w’a^ due to the con¬ 
ditions imposed by Parliament, wffiich jirohibited the 
raising of rates and fares, although cutthioat com¬ 
petition left no profit. Whatever may be said from 
the point of view of the public in oj^position to the 
amalgamation schemes now in negotiation or just 
effected, it is pretty certain that they will benefit the 
stockholders. Altogether then it w'ould seem that 
there is some justification for the contention that the 
stocks of leading railway companies aie unduly 
depressed. 

The Cotton Trade Dispute ,—At the time of writ¬ 
ing this Note, the wages dispute in ^he cotton trade 
remains unadjusted. The Conference held on 
September loth, between the representative com¬ 
mittees of the Federation of Master Cotton Spinners, 
the Amalgamated Association of Operative Cotton 
Spinners, the Association of Card and BlowiT>::r-room 
Operatives, and the Northern Counties Warj>ers and 
Winders, failed to come to an agreement, hut they 
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got so near it that it is difficult to believe that a 
settlement will not be effected during the current week. 
At the Conference, the operatives’ representatives 
began by suggesting a postponement until January, 
with the understanding that if trade continues to be 
bad they should recommend to their constituents the 
acceptance of their employers’ terms. To this the 
employers would not consent, but proposed an un¬ 
conditional reduction to take effect in January. The 
operatives would not agree to this without first con¬ 
sulting their members, but the employers would not 
consent to adjournment, and the conference broke 
up. It is not quite easy to see why employers should 
insist upon an unconditional reduction in January. 
Their expectation is that the reduction of stocks 
and the confirmation of good crop reports will by 
then have brought about a levival of trade. It is 
to be hoped that the two parties will be brought to¬ 
gether again this week and a satisfactory compromise 
adopted. 


CORRESPONDENCE. 


“THE TANGLES OF TIME.” 

There are few^ things more trying to the sporting 
spirit in us than to be put on a keen scent, and in the 
same instant held hard back again; and thus strain¬ 
ing, so to say, at the leash, I w ould wish to follow 
up, in a few brief sentences, the metaphysical specu¬ 
lations on “Time” with which Sir Henry Hardinge 
Cunynghame opens in the current number of our 
you trial his Lectures on “ The Theory and Practice 
of Clockmaking.” 

(i) There is “ Time” as an inherent conception of 
a postulated infinite, eternal, self-subsistent, omni¬ 
potent Intelligence, the creator, sustainer, helper, 
and deliverer of all things that exist, visible and 
invisible; and a modification of this inherent concep¬ 
tion of Time, apparently postulated by Kant as sub¬ 
sisting in the mind of man as constituted in finite 
likeness of this supreme Intelligence. I say “ appa¬ 
rently,” for it is difficult for an Englishman to be 
sure that he understands Kant: but ha^^ng all my 
life read Kant,—and my graduation thesis dealt with 
these things, and for the very reason that they are so 
difficult!—I can say that Sir Henry Hardinge Cunyng¬ 
hame expresses Kant’s view of Time more explicitly 
and simply and clearly than any other writer with 
whom I am familiar; as will be admitted by any one 
who will consult such authorities on Kant, as E. Caird 
{Philosophy of Kant\ Meiklejohn {Critique of Pure 
Reason\ and Stirling {Text Pooh to Kant'\, (2) 
There is time as duration, whether connected with 
spiritual or material existences, visible or invisible, or 
not, being in itself absolute, whether in relation to 
somethingness or nothingness. It is as absolute as 
space. There is no such thing as an eternal “ now,” 


nut even outside the worlds upon worlds in 
motion throughout the Universe;—not even for 
Coplcstone’s “ drop of water encased in a cavity 
ofsilex”! There must be “now” and “then”; 
and you can no more have eternity without “ now ”■ 
and “then,” that is Time, than space without 
“here” and “there.” Plato defines Time as the 
shadow of eternity; but that is poetry; Aristotle 
as “ the measure of motion ” and that is science. 
“ There should be time no longer,” apart from “ the 
dispensation ” to which it refers, is a dramatic phrase. 
(3) There is “ Time ” as marked by the succession of 
events, the order of the phenomena of Nature, &c. This 
is Time as viewed by Aristotle, and by Locke, by Mon- 
boddo [James Burnett, caricatured by Gilray], Reid, 
Dugald Stewart, all the philosophical Scots with whom 
metaphysics always has meant the most uncommon 
“ common sense.” For all scientific minds, “ Time ” 
is “ the measure of motion,”—the heart-burst of the 
song of birds in Spring, the blossoming of the woods 
and fields in Summer, the ripening of Iruits in 
Autumn, and the silent falling of the snows of 
Winter; and the human physiological periodicities of 
28 days, and years of months of 28 days, and of 
months of 30-31 days; and again the sun in his 
stages marking out the hours of the day, and moon 
and planets of the night; and moon and sun to¬ 
gether fixing the days of the in(oU)nths, and the 
months of the year,—and yet more prolonged periods 
of “Time,” extending to cycles of 12,000, already 
determined by human calculations. 

In fact, the whole Cosmos, as knowh to science, 
is as one mighty timepiece that for all the past 
eternities through which it has been envisaged 
by man has shown no sign of wearing; its 
wheels within wheels, as of amber, and beryl, 
and “ the terrible crystal,” bearing their hier¬ 
archies on hierarchies of living creatures with them, 
still working as freely and brightly as when first they 
circled into space ; and with every promise of so 
enduring through all eternities to come. I have, 
therefore, always regarded a clock as one of the 
aptest and most moving symbols of the Cosmos, 
viewed as the perfected work of its divine Maker, 
—** el orlogiere eternoP 

If I may presume to say so, Kant might have 
saved his reputation for “ commonsense ” had he 
included in his view of “Time” the view of Aris¬ 
totle, as tt subdivision; but, unfortunately, Kant’s 
view is regarded as exclusive as that of Aristotle. 
This possibly arises from Kant’s bewildering habit 
of giving new meanings to the old terms of the 
“ Schoolmen ” used by him. I may have bewildered 
the question yet more by carefully avoiding in these 
paragraphs the use of any of the technical terms of 
metaphysics. In my own view there is only one 
category, supreme and imperative, Being; and sub¬ 
stance, quantity, quality, relation, place, time, situa^ 
tion, possession, action, and suffering are but “ acci¬ 
dents ” of it. George Birdwoou. 

X2th Sept., 1908. 
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NOTICES. 


PRIZES FOR INDUSTRIAL DESIGN. 

The Council of the Royal Society of Arts 
hold a sum of £^00^ the balance of the sub¬ 
scriptions to the Owen Jones Memorial Fund, 
presented to them by the Committee of that 
fund in 1876, on condition of the interest 
thereof being spent in Prizes to “ Students of 
the Schools of Art who, in annual competition, 
produce the best designs for Household Furni¬ 
ture, Carpets, Wall-papers and Hangings, 
Damasks, Chintzes, d:c., regulated by the 
principles laid down by Owen Jones.** 

Competitions, under the terms of this Trust, 
have been held annually since 1878. 

The next award will be made in 1909, w'hen 
six prizes are offered for competition, each 
prize to consist of a bound copy of “ The Lead¬ 
ing Principles in Composition of Ornament of 
Every Period,” from the “ Grammar of Orna¬ 
ment,’* by Owen Jones, and the Society’s 
Bronze Medal. 

The prizes will be awarded on the Report 
of the Examiners in the National Competition 
of the Board of Education, South Kensington, 
S.W., by the ist of April, 1909. They must 
be marked In competition for the Owen 
Jones Prizes, and must comply with the 
regulations of the Board of Education. 

No candidate who has gained one of the 
above prizes can again take part in the 
competition. 


COVERS FOR JOURNAL. 

For the convenience of members wishing 
to bind their volumes of the Journal, cloth 
covers will be supplied, post free, for is. 6 d. 
each, on application to the Secretary. 


PROCEEDINGS OF THE SOCIETY. 

CANTOR LECTURES. 

THE THEORY AND PRACTICE OF 
CLOCKMAKING.* 

By Sir Henry Hardinge Cuxvxghame, 
K.C.B. 

PART II .— {continued^. 

We are now in a position to be able to 
apply the conceptions which have been out¬ 
lined above. In doing so I do not propose, of 
course, to range over the whole field of 
dynamics, but merely to select such parts of it 
as are needful to enable these conceptions to 
be applied to the solution of the motions of 
pendulums. 

Let us suppose a particle of mass m, 
which is free to move, to be acted upon by a 
moving force, that is to say a force that acts 
on it not by an impulse, but gradually and 
continuously. The measure of such a force 
will be its power of producing acceleration of 
velocity in a unit of mass. Let this accelera¬ 
tion be fy that is to say let the force be such 
that if it acts upon a unit mass it will in some 
given direction produce an increase of velocity 
of f feet per second measured parallel to that 
direction during each second of its action. If 
we are treating only of the motion of a particle 
and merely wish to consider its motion and 
not the momentum that will be produced in it, 
we may for simplicity assume it to be of unit 
mass, being prepared if needful to put in its 
true mass afterwards when wanted. It is as 
though we selected for our experiments a ball 
of unit mass and of great density so as to be 
only a unit of mass without size. Then the 

• The Course consisted of Six Lectures, delivered Jan. ao, 
•7; Feb. 3, xo, 17, 94. In re-arrantfin; the material for 
publication, the Lecturer bas preferred to divide it into 
Four Facts. 
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forces acting on it might be expressed simply 
in terms of accelerations, and the above force 
talked of simply as always remembering 

however that f is in reality not the force, but 
the acceleration produced by it on the mass 
under consideration. 

Let us now apply the method of infinites- 
simals. As the particle is to be acted on not 
by an impulse, but continuously, it will move 
not uniformly in a straight line as its inertia 
would prompt it to do, but in a curve; and 
probably with a varying velocity. Let A B be 
the curve and P a point in it. Let us examine 
its motion. 

While the particle is moving during an 
infinitely small time t suppose that it moves 
from P to F, then if s' be the length of its path, 
P M will be the space it has passed through 
measured along the axis O X, and M F, the 
space measured along the axis O Y. Put 
M P = and P M = y\ then in accordance 
with w'hat has been previously said, P M P may 
be treated as a rectilinear triangle. 


Fig. 10. 



Let V be the velocity at P resolved along 
O X and v' the change of velocity which 
is acquired during the time and, again in 
accordance with the method of infinitesimals, 
let us consider v' as uniform during the period 
t\ The accelerating force whose action on 
the particle we are going to investigate, may 
be either uniform, or else variable, and it may 
be either always parallel to some fixed direc¬ 
tion, or else it may be directed to some fixed 
point, or else may be ever changing in magni¬ 
tude, or direction, or both. But for the small 
time t’ we may, (again in accordance with the 
infinitesimal method) consider it uniform in 
strength and fixed in direction. Let it act 
along the axis of X, and let its value, as said 
before, be/*. Let v be the velocity at P re¬ 
solved in the direction O X. 

If, then, X' be the space P M and v the 
velocity at the point P, it is obvious from the 
definition of velocity that 

a' = e;/. 

But it may be asked why during the interval 
no Recount is taken of the acceleration of v. 


Why, in fact, if zf' be the acceleration of v we 
do not average it and put v' == in 

truth, this would be the more logically accurate 
method, but in accordance with the theory of 
inhnitesimals, an infinitesimal like z/ need 
only be considered when compared with other 
infinitesimals. When compared with or 
added to a finite quantity like r/ it may be left 
out, and it is all one whether we write v or 

+ V 

2 

But zf the increase of velocity during the 
time f (which, considered as added to r, may 
be neglected) = ft' when f is the accelera¬ 
tion in a finite time /. 

These two general equations, .r' = v i' (i) 
and v' =: ft' (2) are, the fundamental equations 
of motion, and follow from the very definitions 
of motion and acceleration. It is necessary 
to be careful in the use of these infinitesimals. 
Though they lose their value when added to 
finites, as a grain of dust may be neglected 
when compared with the universe, yet con¬ 
sidered as ratios they have their full value 
and meaning. In modern mathematics x is 
usually written dx, t is written dt, and dVy 
and care is taken not to treat them as quanti¬ 
ties, but to introduce them in pairs as ratios. 

Thus we arc to consider, not dx, but and 

not dv, but ^ or ; for it is only in their 

use as ratios that their peculiar properties 
become valuable. In short, infinitesimals 
must be treated as infinitesimals, and not used 
as concrete and definite quantities. 

The equations are therefore written— 


we have 


f (2). If we divide (i) by (2) 

u.i V 

= y (3) which may be written 


dx 

dt = (') 

dv 
dt 
d\ 
dv 

V dv=. fdXy provided we remember to treat 
dv and dx still as infinitesimals, and not use 
them separately as if they were finite. The 
above equations are mere generalisations. In 
order to use them we must now give value to 
some of the terms. 

From the laws of Newton, general con¬ 
clusions of great importance may be drawn. 

1, If the only accelerating force acting upon 
a free particle always acts in a vertical direc¬ 
tion, like gravity, then the motion of the body, 
resolved* in a horizontal position, will be 
uniform. 

2. If the onljr accelerating force acting upon 
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a ffee particle always drags it to a centre, like 
the attraction of the sun upon a planet, then, 
whatever the law of the attraction of the planet 
may be, the particles will sweep out equal areas 
in equal times. 


Fig. m. 



For if P P' be its path during a small time, 
then, were it not for the accelerative force, it 
would in the next equal increment of time go 
on to P', where P P' = P' P'. But, there¬ 
fore, the triangles, O P P', O F F' are equal, 
and since the triangle, P' M' P" is infinite¬ 
simal in comparison with O F F', it may be 
neglected. Whence the triangles O P F and 
O P’ M' are equal, which are the areas swept 
out in the equal times. 

Let us now apply these principles to the ver¬ 
tical fall of a body under the action of gravity. 
By means of a geometrical figure the solution 
maybe made very easy. Let A be the point Irom 

Fig. 12. 



which the body falls down a vertical line, A T, 
and consider A T as the axis of X. From any 
points P F, near together, draw P Q F Q' to 
represent the velocities of the falling body, 
at the points P, F. Then P Q = i/ and 
Q' M = dv and P F = dw And the curve 
A Q Q' is such that its horizontal ordinates 
represent the velocities acquired by a fall from 
A down the corresponding abscissae. 


Produce Q' Q to meet PA in M, and draw 
Q T perpendicular to it. 

Now, from equ^ition (3) above given for the 

dv 7 * 

general conditions of motion, 

^ ’ PQ 

But = tan ij Q' M = tan P T Q = p • 

If the force acting on the body is that of 

gravity, then yis constant and = 

. dx v P 0 

and , = = 

dv g P T* 


But as z; = P Q, it follows that ^ = P T, 
whence since g is a constant, so also is P T. 
But in a parabola, since S Q is always equal 
to Q W, they grow at equal rates, and therefore 
the tangent of the curve at Q is equally 
inclined to them, whence Q T, the normal at 
Q is always parallel to S W, and therefore 
P T is always equal to O S, and is therefore a 
constant. Hence, then, a curve such that 

% = ^ parabola, with g as 


representing the distance SO. its equation 
is, therefore, = 2gx where ^ = 2 AS, the 
distance of the focus from the verte.v. This 
equation, therefore, shows us that if a body is 
let fall, its vertical velocity at any point x from 
the point at which it commences to fall = 

On the other side of O T we may draw a 
curve such that its ordinates from P P repre¬ 
sent the times of fall from A to the points P P', 
respectively. Then R N =: dt. Whence 

V = ^7 = = co-tangent of inclination of 

the curve at the point R to the axis of .r. 
Therefore tangent of inclination of the 

I 

curve to the axis of ^ 

\/V * 
But this again is the property of a 
parabola, such that the distance from the focus 

to the apex -=1 a :=z I , so that the equation is 



or .2: = * gt’t which gives us the space fallen 
in the time /. 

Again, let A B C be an inclined plane with 
height B C = /z and angle B A C =: 6, and let 
A B = J, and v be the final velocity at A along 
the plane, and t the time of descent from B to A. 
Then the acceleration of gravity do^n the plane 

= ^sin 0, and ^ sin 0 . /; but ^ ^ 
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where g* is the acceleration down to the plane, 
and t the time of descent. 

. /H. 

• • ^ ^ g€\xiH 

and z' = ^ sin 9 t’=. ^ihg. 


Fig. 13. 



From the result it follows that the velocity of 
a particle falling from rest down a smooth 
curve of any kind under the action of gravity 
always = y/2^. For during each increment 
of resolved vertical fall dhy it always obtains a 
definite proportional]increase of velocity. 

This enables us to calculate the velocity of a 

Fig. 14. 


A 



particle down a small arc of a circle of radius 
= a, to the lowest point of the arc. For if 
the particle fall from P to B, the velocity at 
B = hut ^ = M B, whence 

h BP 
BP“ AB 
or P B* £= 2 ah. 

Whence it follows that the velocity at B of 
the particle that slides down the arc from 

ptoB=y*^ 

yAB 




and, therefore, is always proportional to the 
chord P B. 

Suppose the particle slid, not down the arc 
P B, but down the chord B P, then from what 
has gone before, if t is the time of descent 
from P to B, 

where PBN = «. 

sing g 


lah 


/ 2 a 

V 


and therefore t =: 



and hence the time of fall down any chord in a 
circle to the lowest point of the circle is always 
the same, and for very small arcs, the arc and 
the chord are very nearly the same. 

By the use of the differential and integral 
calculus the above operations become much 
simpler. For if / = ^ (a constant), 

Then by the third general equation of motion 
on a curve given above, vdv = gdx 

whence by integrating both sides L 7'^ = g.v, 


but by (I) 


or 7' = • 

^ I 


whence t = 




and .V = gt', 

2 ^ 

If a body be moving down a curve under the 


Fig. 15. 

O 



X 


action of gravity, then the acceleration down 
the curve is g cos whence 

vdv =: g cos 0 ds, but dx = ds cos 0, 

. •. vdiJ zn gdxj 

whence by integration 

when V is the velocity along the curve and h is 
taken from the point from which the particle 
commenced to fall. 

Let us now take another law for the value of 
the acceleration /“, and suppose that the force 
acting on the particle is an attraction towards 
a point such that the force always varies as 
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the distance of the attracted particle from the 
point. 

Let O be the point, and X X' a line, and B 
be any position of the particle when at rest. 
Suppose that the strength of the centripetal or 
attractive force at O is such that when at a 
distance the particle is attracted by a force 


Fig. 16. 



which produces in it an acceleration z= « F. 
Then, when the particle is at B, distant h from 
O, the acceleration would = b F, and when at 
any other point distant .r from O, it would 
be == F .V, and generally when at standard 
unit distance from O, the acceleration would 
be F. 

If the particle when at rest at B is suddenly 
released, it will, of course, begin to move 
towards O with a velocity which will increase 
as it moves. When, however, it has passt-d 
O, the centripetal force, instead of augmenting 
its velocity, will retard it, so that it will again 
come to rest on the other side of O, and will 
continue to oscillate backwards and forwards 
on each side of O. This is, in fact, the motion 
of a ball fixed at one end of an elastic rod 
with the other end of the rod fixed in a vice. 
We shall now investigate its motion. 

By the general equation (3) of motion given 
above we have vdvzn fdx = F.v dx. From 
points in X X draw a series of ordinates Q P, 
Q' F, so that by its length each represents the 
velocity of the particle resolved along X X at 
the point from which the line is drawn. Thus 
the line O C represents the velocity of the 
particle when it is moving through the point O 
along the line X X'. When the point is at B 
its velocity is Zero, and the ordinate is, there¬ 
fore, = o. Of course, we may take vertical 
and horizontal scales for our diagram of any 
size we please so long as we remember what 
the scales are. These points P P will then 
form a curve B P F C. 

Let P P' be two points on the curve, and let 
Q Q', the feet of the perpendiculars, be distant 
apart, Q Q' = dx» Then taking the point O 
as the origin, F M respresents dv, and F Q' 
= P S = ;»r, and P M = dx. Whence from 


the equation (3) above given, we have 

fq'xfm = fxpsxpm 

= PSyF' xPMyF. 

This shows us that the curve BPF is an 
ellipse with centre at O, of which, if a semi¬ 
axis O B = <5, then the other semi-axis is 
represented by the line O C and hence 
equal to the velocity along X X' of the par¬ 
ticle when at O. 


Fig. 17. 



For an ellipse is a circle turned round through 
an angle and seen in projection. Whence it 
follows that a point D' on the elllipse always 
corresponds to D on the circle in such a 
manner that the ratio C D' : C D depends on 
the angle through which the circle is turned, 
and is always constant. Let this ratio be 
called e. But it is a property of straight 
lines drawm at right angles to one another 
in a circle that EM x MF=DM x 
M G, whence if the circle be twisted round 
on its axis A B (Fig. 16) so as to appear an 
ellipse, then since D M = e. D M and M' G' 
= M G by substitution, DM' x M'G' = 
^ E M X M F, and the semi axis of the ellipse 
= OH'=e. O H. 

Turning again to Fig. 16, if a circle be 
drawn with B B as diameter, then p Q 
the ordinate of the circle at the point 
^ P Q = 7' and if we put 

the angle poB = and the angle p 0 p\ 
be the small angle swept out as the 
particle moves from Q to Q' and the corre¬ 
sponding points move from P to P' and^ to^', 
then we shall have 

= P M = sin 6^ = / sin $ dd b ddy 
and/ Q = ^ sin and P Q = / Q 

= b sin 

whence the velocity of the particle along X X' 
at the point Q = PQ b^F sin 0 . 

Now going back to the general equation (i) 
of motion we have by substitution— 
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_ dx _ h sin B iB _ dB, 

~ ~K/7^r 

This then shows us that the time in which 
any small part of the path of the point P along 
the ellipse P F is traversed, is always propor¬ 
tional to the angle swept out by the corre¬ 
sponding motion on the circle from ^ to 
that is to say that the motion of ;p is uniform as 
compared with time, and therefore that as the 
particle moves along the path, X X', the cor¬ 
responding point on the constructed circle 
moves uniformly round that circle. Whence 
then the particle will move from B to B' in the 
time that the point p takes to move uniformly 
round half a circle. <>But the velocity of the 
point jJ, when it is at A, is equal to the velocity 
of the particle along X X' when it is at O, and 
this, as we saw 

= h y/F sin ^F 

Whence then, since the circumference of the 
semi-circle, B A B = ir the time taken to 

go round it at a velocity 

leh IT 

“ * yp ~ yv. 

And this then is also the time of passage of 
the particle along X X' from B to B'. This 
time is independent of 6, that is to say, inde¬ 
pendent of the distance of the point, on X X', 
at which the particle starts from rest, and 
solely dependent on F, that is, on the force by 
which when at an unit distance, it is attracted 
to the centre, O, whence the oscillations of the 
particle will be isochronous. 


Fig. 18. 



If we desire to draw a curve such that its 
ordinates shall represent the times of passage 
from the points B B' towards 0, we have 
dB 

dt = ~ 7 ^ > therefore, since the incre- 

ments of time and of the angle O B are 
equal, t (the time taken to 'travel from B to a 


point Q on XX') = 


angle/ OQ. 




where B is the 


Now cos 6> = "f 
0 

whence B z=z cos 


— I .X 

If 


b 


and t — cos 

The form of this equation shows that when 
jt: = ^ ; that is, when the particle is at B ; that 
/ has a series of values, viz., o\ or 2 v -y/j,; 

or 4 IT • and so on; and that when .v=: - b, 
that is, when the particle is at B', then ^ 


< 5^3 » a/* and so on. 

^ V y » 


It also shows that 


X can never have a greater value than b, for 
an angle, whose cosine is greater than unity, is 
impossible. Again, when = ^7, T = ![ * 

, V I,’ . 

From this we conclude that the curve has 
the form of the line shown in the figure, 
where O X and O T' are the axes of .r and t 
respectively. This is called the curve of 
cosines, for the abscissa is always proportional 
to the cosine of an angle proportionate to the 
ordinate. 

The equations given above maybe obtained, 
of course, more simply by the end of the diffe¬ 
rential and integral calculus. l’'or if P be a 


particle subjected to an attraction from O, 
which varies as our equations of motion 
become 

vdv =z fdx = Yxdx, 

whence z/* = F — x"^) by integration between the 
limits of b and jt, 

dx 


hence dt '=1 ^ 


yv y 6^ - -v’ 


, whence by in¬ 


tegration t rz 


-cos 


- I A 

b 


This is the equation to the curve of cosines* 
Between the limits of O and b we have as before 

I 


T = 




for the time of oscillation. 


It is of interest to inquire what would happen 
if just as the particle were at B, and about to 
move towards O, a blow were given it at 
right angles to the line X X. Suppose that 
by such a blow a velocity = V were imparted 
to it. Then, while its motion along X X' would 
remain the same as before, it would also have 
a motion at right angles to X X'. But this 
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motion resolved along T O being due partly to 
an impressed velocity, and partly to an attrac¬ 
tion towards O, w^ould be similar to the motion 
along X X'. In fact, we should have to con¬ 
sider the particle as subject to two sets of 
accelerations, one along X X', the other per¬ 
pendicular to it, and at any point P the particle 
Fig. 19. 



would be urged in a direction P R with a 
velocity equal to P Q, and in a direction P T 
with a velocity proportional to OQ. As a 
result it would, of course, move in the resultant 
direction P S, and would in its path de¬ 
scribe a curve the tangent of whose inclina¬ 
tion to the axis of X =: Cot P O Q, where 
M depended on the velocity imparted by the 
blow at B. This curve is an ellipse, except 
wiien M = I, in which case it would be a circle. 
The time of describing the curve would be the 
same as the journey straight from B to B' and 

'K 

therefore = fact, so long as the 

'v I* 

acceleration towards O remained unchanged 
the particle would take a uniform time in its 
path totally independent of the sign or shape 
of the ellipse in which it travelled. 

If the body be moving uniformly in a circle 
round O under the influence of the centripetal 
force varying as the distance, and with a 
velocity in its circular path equal to V, then 
the acceleration P inwards tow’ards O would at 
every point of its path be the same, and would 
therefore equal the acceleration towards O 
when the body was at B. This we saw was 
^ h, in fact it follows at once from the law of 
acceleration. Therefore ^ 3 F. The velocity 

would also be uniform and equal to the velocity 
-at C, which is equal to the velocity at O of a 
body flying from B to O and equals as we saw 

F . Whence then by uniting these equa¬ 
tions we have ?> = Y* • 
o 

This important result gives us the out¬ 
ward or centrifugal acceleration of a body 
flying in any curve at any instant when 
the velocity in the curve and its instantaneous 
radius of motion are known. The centrifugal 

force is, of course, m ~ where m is the 
0 . 


This enables us to deduce the laws of the 
circular pendulum. For if a body, tied to a 
string, /, be revolving round in a circle, under 
the action of gravity, three forces are at any 


Fig. 20. 



time in equilibrium—the pull on the string; 
the weight, w ; and the outward centrifugal 
force, Q. Therefore 

Q _ PM _ ^ 

— h 

and as the accelerations are proportional to 
the forces, y the acceleration along P M = gK. 

Whence by the previous proposition, 

, h V- /- 

= f and V = 


And therefore the time of revolution in the 
circle is equal to the circumference of the 
circle divided by the velocity, that is to say, 


2 K h 

v~ 


2 IT b 



=: 2 IT 




/t 

JiT 


So that the time is dependent merely on the 
height of the point of suspension above the 
plane in w'hich the particle is rotating; and 
remains constant so long as this is unchanged, 
and the velocity necessary to maintain the 

particle in this position = X ^ being 


the distance of the bob from the vertical, and 
the vertical distance of the bob below its 
point of suspension. 

It will be shown hereafter that this is also 
the time of swing of a pendulum of length h, 
provided the arc be small. 

As has been mentioned before, it is a pro¬ 
perty of springs that when pulled aside, the re- 
stitutional force is always proportional to the 
deflection so long as they are so little dis¬ 
torted by the deflection that the shape remains 
the same, or nearly the same. 

Whence then it follows that the above in¬ 
vestigation will serve for all cases of elastic 
springs or forces attached to or acting on 
massive bodies. 

The motion takes place whenever a heavy 


mass. 
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body attached to a spring of any sort is dis¬ 
placed and let go with or without a push. 
Thus, for example, if the centre of ah elastic 
string, such as a piano string, were plucked 
aside and let go, its centre or belly would 
describe an ellipse, in which the motion would 
be as above described. The shape of the 
ellipse would depend on the nature 6f the im¬ 
pulse. It might be very narrow, and almost 
a mere line, or it might be nearly or quite a 
circle. But the law of vibration is always the 
same, the circular motion as we have seen 
looked at sideways appears linear. The time 
of vibration (on which the pitch of the musical 
note produced depends) would remain con¬ 
stant, depending on the acceleration produced 
towards the position of rest by the elasticity of 
the spring. The amplitude of the vibrations 
would, however, diminish by reason of the 
friction of the air. and the communication to 
the air of the motion of the string. As the 
amplitude diminished, the strength of the im¬ 
pulses given to the air would diminish, and 
the loudness of the sound would decrease and 
die away, but the periodicity of the impulses 
would remain unchanged, and therefore the 
pitch would remain always the same. This 
property of the motion has caused it to be 
termed “ harmonic.*' And, inasmuch as the 
vibrations of weaves of light, electricity, air, 
and, in fact, all vibrations depending on elas¬ 
ticity, or elastic bodies, are harmonic, we can 
easily see why light as it fades away still 
retains the same colour, for the colour depends 
on the vibrations of a medium whose elasticity 
remains constant. 

The theory of harmonic vibrations is the 
foundation of the theory of the pendulum 
and of the balance wheel, and unlocks the 
largest part of the problems of physical 
motions. 

(To br continued ) 

Errata. —In the appendix to the first part, 
please read on page 933, first column, i centi¬ 
metre = *39370113 inches. In second column, for 
—256 C., read — 273° C, And under the density 
column, opposite invar, please read, 8*i, which 
figure has been supplied through the kindness of 
M. Guillaume, the ^stinguished Assistant Director of 
the International Bureau, of Weights and Measures, 
at Paris, who also observes that the figure of delata- 
tion for steel is put rather high, and that though it is 
correct for soft steel, yet for hard steel the co-efficient 
descends even to *0000105. The delatation figure of 
iron he consideis as larger than that,of steel. There 
is, in fact, no doubt that the delataUon figures vary 
considerably, and that the co-efficient onght to be 
measured in eveiy case, for a pendulum of precision. 


CENTRAL SCHOOL OF ARTS AND 
CRAFTS. 

The Central School of Arts and Crafts was esta¬ 
blished by the Technical Education Board in 1896, in 
temporary premises in 316, Regent-street, W., and 
Little Portland-street. By 1898 the number of 
studtots had so increased that the capacity of the 
temporary premises was fully taxed and there was no 
room for any extension of the work. To meet the 
demand, additional premises were rented in the neigh¬ 
bourhood. In the meantime the search for more 
suitable premises continued, and ultimately the 
Council resolved to appropriate the present site in 
Southampton -row. 

Mr. W. E. Riley, F.R.I.B.A., has been the 
superintending architect of the building and the work 
has been carried out from his designs and under his 
direction. 

The site, which is inegular in shape, has a frontage 
to Southampton-row of 106 feet 9 inches, and to 
Theobald’s-Toad and Paxton-street of 106 feet 6 
inches, and it has been necessary to cover practically 
the whole ground to give the required accommodation. 
The building contains a basement and six other 
storeys, which together give a floor space of about 
74,000 square feet; it contains in all 70 rooms, viz.^ 
42 class-rooms or workshops, a large central hall, 
common rooms, administrative offices and staff rooms. 

In the basement are the rooms for the heavy work, 
comprising leadwork, stonework, ironwork, metal¬ 
casting, &c., the principal lavatory for the students, 
and the boilers for the beating system, which is- 
common to this building and to the training college. 

On the ground flooi are the administrative offices, 
staff rooms, common rooms for the students, class 
rooms for architecture and wood-carving, and the 
central hall, which is lighted by a dome. 

A lecture theatre to accommodate 300 is situated 
on the corresponding floor in the training college; it 
is directly accessible from the school, and is intended 
to be used jointly by both departments. 

On the first floor are the class rooms and workshops 
for goldsmiths* and silversmiths* work and allied 
crafts, including chasing and repouss^, modelling, 
engraWng and-die<» sinking. 

On the second floor are the class rooms for the arts 
and crafts in connection with book production, namely, 
illuminating, typography, lithography, wood engrav¬ 
ing and bookbinding. 

On the third floor are the rooms devoted to the arts 
and crafts connected with cabinet work and furniture, 
namely, drawing and design, cabinet making, polishing 
and upholstery. 

On the fourth and fifth floors are the studios, class 
rooms and workshops, which require special considera¬ 
tion in their lighting, viz., those for life drawing,, 
painting, modelling, stained glass, decorative plaster, 
embroidery, and weaving. 

Accommodation is provided for about 900 students 
At one^timei' Special arrangements kave been made 
for Adequate means of escape in ease of fire, and the 
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general construction of the building is fire-resisting 
throughout. 

The general height of the class rooms, from floor to 
ceiling, is 13 feet; that of the central hall is 23 feet 
to the underside of the dome. The height of the 
building from the street to the top of the cornice is 
75 feet 6 inches, and 87 feet 6 inches to the ridge of 
the roof. 

The facades to the streets are of Cornish granite 
from the Colcerrow quarries and Portland stone. 
The entrance and central hall are paved with Hopton 
wood stone. 

The building has been designed, conjointly with 
the adjoining training college, in a plain and substan¬ 
tial manner with the intention of giving expression to 
the purposes for which it is used. 

The work of erecting the building has been carried 
out by the Works Committee of the Council under 
the immediate direction of Mr. G. W. Humphreys, 
the Council’s manager of works. 

The work in connection with the heating and 
electrical equipment has been carried out uirder the 
supervision of Mr. Maurice Fitzmaurice, C.M.G., the 
Council’s chief engineer. 

The electrical energy for both lighting and power 
purposes in this building is supplied by means of two 
distinct services, and in the event of failure of either 
of these, an automatic switch will bring the other into 
use. Inverted arc lamps have been largely installed and 
incandescent lamps, where used, are of metallic 
filament type. Electrical energy also drives the two 
large exhaust fans which deal with the ventilation of 
the building and a goods lift for serving each floor. 
Fire alarms have been fitted throughout the building 
and a system of electric clocks is provided for the 
principal rooms. Provision is also made in some of 
the class-rooms for the use of electrical power for the 
purpose of driving mechanical tools, heating small 
furnaces, &c. 

Special consideration has been given to heating and 
ventilation, the heating apparatus consisting of radia¬ 
tors heated by low pressure steam on the vacuum 
system, fresh air being taken in through the outer walls 
and warmed before entering the rooms. Each radiator 
is separately controlled. The steam is raised by two 
large multi-tubular boilers, of the Cornish type, placed 
in the basement. 

The equipment of the building, other than perma¬ 
nent fittings, has been selected by Mr. R. Blair, 
M.A., the Council’s Executive Officer. 

The work of the school in assisting students 
engaged in the typical London artistic crafts will 
in the future, as in the past, mainly be carried on 
in evening classes. During the day, however, classes 
have for some time existed for the benefit of students 
who were able to attend. These will now be further 
developed, and, in addition, the classes for many 
years carried on at Queen-square xmder the title of 
the Royal Female School of Art will be incorporated 
with the Central School, while the Day Technical 
School for Boys pieparatoiy to the Silversmiths’ and 
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allied trades, started two years ago, will be ex¬ 
tended, and similar^ day schools may probably be 
formed in connection with other departments. 

The school is under the direction of Professor W. 
R. Lethaby. Prospectus and all particulars can be 
had on application to the Secretary, London County 
Council Central School of Arts and Crafts, South- 
ampton-row, W.C. 


THE UTILISATION OF PEAT.* 

The much-discussed subject of the utilisation of 
peat has during the last few years been revived, 
owing to developments in gas producers and in gas 
engines, and at the moment it is of considerable 
interest in Ireland in connection with the Bill which 
has been promoted in Parliament to obtain powers to 
produce gas from peat,, to use this gas for making 
electricity by means of gas engines and dynamos, and 
to distribute electric power to works which will pro¬ 
bably be established in the immediate neighbourhood 
of the power station and throughout a certain pre¬ 
scribed district. It is proposed to put the power 
station alongside the Grand Canal, not far from 
Robertstown, about twenty-five miles from Dublin. 

Previous attemtps to utilise peat for power failed 
because they were based on dr> 4 ng the peat, so as to 
contain no more than 25 per cent, of water, and in 
some cases the expense of “ briquetting ” was in¬ 
curred ; the peat was then transported to the place 
where power was required and burnt in boilers fitted 
with specially designed furnaces. Such peat could not 
compete with coal; moreover the valuable by-products 
were not recovered. 

In the proposed scheme the peat will only be par¬ 
tially dried—-that is, will still contain 60 per cent, of 
water; it will be used on the spot to make gas, so as 
get the benefit of the great thermal efficiency of gas 
engines and to save the cost of carriage. The by¬ 
products will be recovered, the profit on which will 
at least cover the cost of getting and drvdng the peat. 
It will be possible to supply power to works in the 
immediate neighbourhood of the power station as 
cheaply as can be done from water-power. Many of 
those industries which are dependent upon cheap 
power will undoubtedly be attracted. 

Great progress has been made in Geimany in the 
utilisation of peat. Although no complete electric 
power undertaking is at present working on the 
above lines, all the various links in the chain are 
separately and successfully in operation ; many of 
these links have been “ made in Germany,” why 
should not the complete chain be put together in 
Ireland ? 

There are several methods of getting and drying 
peat. Apparently, the most suitable, when it is 
desired to obtain peat nearly all the year round, is 

* Abitract of a paper read before the Mechanical Section 
of the Britiih Association, Dublin, 1908, by Cap.. B. Riall 
Sankey, R.E. (ret.), M.Inst.C.B. 
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to dig with a grab, and pass the peat through a 
Domberg press. The peat then rapidly dries to 6o 
per cent., except in very wet weather in the winter, 
and to tide over this period a reserve of peat must be 
accumulated. 

The producers used for making gas^ from peat are 
similar to those used with bituminous coal, but they 
are larger in dimensions for the same power. The gas 
issuing from the producers passes through the recovery 
plant, thence to the gas engines. The gas in passing 
through the recovery plant is cleaned in a very perfect 
manner, and therefore troubles due to tar and dust 
are entirely obviated. 

Sulphate of ammonia is the principal product. The 
amount obtained depends upon the percentage of 
nitrogen in the peat. The proposed power station at 
Robertstown will be capable of making 3,000 tons of 
sulphate per annum. 

The other important by-products are acetate of 
lime, methyl alcohol, and tar containing paraffin wax 
and oils. An excellent waggon grease can be made 
from the tar, the output of which at Robertstown 
ought to be about 2,000 barrels per annum. The 
monetary value of these by-products will be about 
equal to that of the sulphate of ammonia. 

An excellent charcoal can be made from peat, 
instead of gas, together with the by-products enume¬ 
rated above, and the process has been in operation 
near Oldenberg for over ten years. The most up- 
Co-date factory, however, is at Beucrberg, near 
Mimich, and it has been at work for three years. 
The charcoal obtained from peat is of excellent 
•quality, and can be used to advantage to replace 
wood charcoal. It is used in large quantities in 
•Germany in connection with the manufacture of steel. 


FRENCH MARKET GARDENING. 

Intensive cultivation of vegetables is carried on to 
an extent and to a degree of perfection in the im¬ 
mediate vicinity of Paris that has not been attained 
elsewhere. Not only are vegetables cheaper and 
better in Paris than in most European cities, but 
vegetables grown in the immediate vicinity of the 
eity are sent to the United Kingdom, Germany, 
Austria, Belgium, and even to Russia. The English 
trade is especially important, and large quantities of 
vegetables, sold in London during the w’inter and the 
•early spring, are grown under glass in the neighbour¬ 
hood of Paris. These results are due to a system of 
intensive gardening that makes it possible for a family 
to live comfortably on the produce of from one and a 
half to two acres, by the thrift and skill of the 
French gardeners. According to the American Vice- 
Consul in Paris, the French method of treating the 
soil consists in a continual mixing 'find compounding 
■of the top soil, the slow and laborious system of 
•Iteftdiihg employed by English gardeners not bang 
.adopted. With new ground the French gardener 


begins by digging out the top soil, which he mixes 
and re-mixes with manure, and a thin surface of this 
soil is laid on the best manure. The heat necessary 
for the growth of vegetables in winter and early 
spring is derived from the fermentation of manure. 
Each gardener maintains a manure pile, which is built 
up during the summer, the manure being pressed to 
retard fermentation, which is only partly effected in 
the pile as the manure becomes dry. The dried 
manure from the pile is mixe<l with a smaller quantity 
of fresh manure when used, in the garden. The fresh 
manure re-starts the decomposition of the dried 
material, which produces a steady Warmth whose in¬ 
tensity can be regulated by the quantity and amount of 
manure used, whereas fresh manure, if used in quanti¬ 
ties, would produce an intense heat that would soon 
give out. The vegetables grown in the winter and 
early spring are grown under glass bell jars, or glass 
hinge frames. That the glass is not the whole secret 
is shown by the amount of lettuce and other green stuff 
grown in the early spring between the bell jars. A 
plentiful supply of water is essential to such a system 
of cultivation, and the gardens are provided with 
motors which pump the necessary water so that all 
parts of the garden can be sprayed by hose connected 
with underground pipes. Within a radius of six 
miles of the fortifications of Paris there are twelve 
hundred jardins maraicheres^ or truck gardens, 
under extensive cultivation, having an average area of 
from one acre and a half to two acres each. By far 
the greater part of these gardens are situated within a 
mile of the city and a considerable number aie within 
the fortifications. Especially to the south-east are to 
be seen numbers of gardens from which large quanti¬ 
ties of vegetables, particularly early lettuce, are sent 
to the markets of Paris, London, and Cologne. Land 
is necMsarily very dear, and the price of a two acre 
garden with house varies between ;f2,ooo and j£'2,400, 
which lets from ;f8o tO;£‘ioo per annum. The cost 
of equipment of such a garden, including petroleum 
motor necessary for pumping water, glass bells, 
frames, &c., averages about 1,000. The cost of 
equipment is borne by the gardener who often borrows 
the necessary capital. The Secretary of the Syndi¬ 
cate of Market Gardeners, a practical gardener of long 
experience, estimates the average yearly savings of 
the gardeners after deducting their living and other 
expenses, and interest on their investment, at about 
;^ioo. Remarkable profits are sometimes realised 
by early or fancy crops, an acre of land some¬ 
times producing ;^i,200 per annum, but such 
results are exceptional and require considerable 
skill and increased outlay. The average gardener 
is satisfied if he can make from ;^300 to ;^320 
from an acre, and a net income of from £i(iO to 
;^200. Many of the gardeners own the land they 
Private, and in some instances fortunes have been 
made by the rapid increase in the value of land. A 
market garden situated within a mile of Paris, which 
was personally examined by the Vice-Consul, pro¬ 
duced ammally some j^640 worth of vegetables, on 
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an area of about two acres. The rent paid for this 
was and the tenant, who worked it, could count 
upon a net annual income of 160 and the use of a 
simple but comfortable house. The heaviest items of 
expense were the wajjes of four field hands, the pur¬ 
chase of stable manure, the maintenance of a horse 
and cart for carrying produce to market, and the 
maintenance and repair of glass, &c. The workmen 
were boarded and paid something over two shillings 
per day, the rate of remuneration varying according 
to season. When labourers are not boarded they are 
paid from about four shillings to six shillings per day. 
The garden showed every evidence of thrift and in¬ 
dustry, and when visited there was not a square foot 
of unutilised space, and this was said to be the case 
during the entire year. In some places three lands 
of vegetables had been sown simultaneously, the 
earliest vegetable being removed before the second 
was ready for development. The Paris gardeneis keep 
their land productive by a quick rotation of crops the 
entire > ear, but they make their profits in the winter 
and spring. In the summer and autumn prices are 
lowered by the competition of the large truck gardens, 
situated on cheaper land, but within easy reach of 
Paris, and the export trade ceases to be profitable. 
Certain \egetables bring reasonable profits during 
the .summer — melons, for instance, being sent to 
cities south of Pans. As a rule the gardeners 
are satisfied if they can make a li\dng in 
the summer, and they make their profits with 
the vegetables grown before their natural season. 
It IS calculated that ioo,ooo,ocx) heads of lettuce are 
produced annually in the jardms maraicheres of 
Paris, the greater part of w'hich are forwarded to 
London and Cologne during the winter and spring. 
The existence of the jaidnih maraicheres in close 
proximity to the city is due to the facilities for pro¬ 
curing suitable manure at reasonable prices, and to the 
nearness of a great market. The produce sent to 
l*aris is forw'arded to the central market. The rapid 
development of railway facilities has placed Paris in 
easy communication with the south of France and 
Algiers, where vegetables can be grown in the open 
fields the greater part of the year, and it is a striking 
proof of the value of the system of cultivation prac¬ 
tised by the Paris gardeners, that in spite of this com¬ 
petition and the dearness of the land, the production 
of the Jardms tnaraicheres is increasing. The 
growth of competition and higher prices for manure, 
wages, have affected the production of the 

gardens, and certain vegetables can no longer be 
grown profitably. Only a fancy variety of tomato for 
instance, the cultivation of which requires special 
pains and skill, and which finds a very limited market 
on account of its price, brings a fair remuneration. It 
is also likely that early asparagus, which has been an 
important product, will eventually be produced only 
in the south. It is not considered probable, however, 
that outside competition can affect the demand for the 
early lettuce and greens of the market gardens. The 
Syndicate of Market Gardeners, one of whose principal 


objects is to further the export trade, has been devot* 
ing attention to the feasibility of exporting early 
vegetables to New York, and only the difficulty ex¬ 
perienced in obtaining a satisfactory arrangement for 
the cold storage of its products on the transatlantic 
liners, and the fact that the growing demand in Eng¬ 
land offers a sure and profitable market for more 
vegetables than the growers can supply, has post¬ 
poned the execution of the project. 


POPULATION IN IRELAND. 

The forty-fourth annual report of the Registrar- 
General for Ireland shows that notwithstanding the 
efforts of Parliament to lessen the desire to emigrate, 
the absolute decrease in the population continues. In 
1907 the excess of births over deaths was 24,408, but 
the loss by emigration amounted to 39,082, so that 
thete was a decrease of 14,674 in the pojiulation 
during the year. In 1906 the emigration only 
amounted to 35,344, and taking the years 1897- 
1906, the average is below’ that of last year. The 
population of Ireland has now fallen to 4,377,964, 
the percentage of emigrants last year being 8*9. 
The marriages registered in IQ07 were slightly below’ 
those of the preceding year— 5*14 per 1,000 as against 
5-17. A crude test of the progress of elementary 
education is afforded by the signatures of the con¬ 
tracting persons as seen in the marriage registers or 
certificates. In 1907, 92*0 per cent, of the husbands, 
and 94*0 per cent, of the w’ives w’rote their names, 
and the remainder signed by marks, as against 84*8 
per cent, of the husbands and 80-7 per cent, of the 
wives in 1897. The births registered during 1907 
amounted to 23*2 per i,ooo, w’hich is equal to the 
average rate per 1,000 for the years 1897-1906. It 
may be noted that the illegitimacy rate continues to 
fall. The number of illegitimate children born in 
Ireland in 1907 was 2,5(14, 01 2*5 per cent. The 
highest percentage was in Ulster, 3 3 per cent., the 
lowest in Connaught, only o-6 per cent. These results 
bear favourable comparison with the returns for most 
other countries. The death-rate in 1907 was 0*7 
above that of I90f>, but 0-2 under the average of 
the preceding ten years. There w’as a somewhat 
serious increase in the deaths from pneumonia ; also 
an increase in alcoholic mortality. 


PRODUCER GAS.^ 

The author’s first paper on this subject was read at 
the York Meeting in 1881, and after twenty-seven 
years he reviewed briefly the progress since made. In 
large fumace-work he traced the developments and 
improvements in the system introduced by the brothers 

' * Abstract of a paper read before the Mechanical Section 
of the British Association .it ]>ublin, 1908, by . KmerSoif. 
Dow’son, M.Inst.C.E. 
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Siemens. Its success has been great, and has been 
due chiefly to heating the air for combustion by the 
waste products. Dr. Mond’s recoveiy of ammonium 
sulphate, which reduces the cost of fuel, is also men¬ 
tioned. For smaller heating work, where jets of gas 
are required, it is essential that the gas should be 
clean, of good quality, and of uniform pressure. This 
is especially necessary where the gas must be burnt 
with air at pressure, or for blow*pipes, &c. Producer 
gas is now used for the following as well as many 
•other purposes;—Cooking and baking in hospitals 
«nd asylums, japanning and enamelling, typefound¬ 
ing, varnish making, melting in crucibles, cutting and 
finishing glass, heating tailors’ irons in clothing 
factories, and laundry irons, calenders, d^c., gassing 
silk and cotton yams, singeing textile fabrics, solder¬ 
ing biscuit and condensed-milk tins, &c., annealing, 
hardening and tempering, boiling sugar, roasting 
coifee, cocoa, and other food products in factories. 
Notwithstanding this, the author considers that, in 
proportion to the immense amount of heating required 
in the variojs industries throughout the Kingdom, 
more progress would have been made if manufacturers 
aud others knew more about the subject technically. 
Often they do not seem to understand the treatment 
of gas, or what can be done with it. Undoubtedly 
the greatest development in the use of producer gas 
has been with gas engines. A gas engine was worked 
for the first time with producer gas in 1879, in a plant 
devised by the author. The calorific power of pro¬ 
ducer gas is the same now as then, but less gas is 
now consumed per h.p., owing to improvements made 
in the engines. The meaning oipressure and suction 
g[as was described. In 1862, Dr. Jacques Arbos, of 
Barcelona, patented a gas producer worked by the 
suction of an engine, but the first to deal with this in 
a practical was M. L^on Benier, of Paris (1891). 
Various modifications and improvements have since 
been made, and the suction plant is extensively used. 
The chemical reactions on which pressure and suction 
gases depend are identical, but the calorific power of 
pressure gas made with a jet of superheated steam is 
usually considerably higher than that of suction gas. 
For hating purposes in small burners, or in blow¬ 
pipes, pressure gas is better, and an engine worked 
by suction gas developes a rathhr lower maximum 
power than with pressure gas. In considering the 
two types of plant for engine work, the general con- 
<du8ions areA suction plant costs less, and occu¬ 
pies less ground space, but the gas made in it is not 
so strong as in the older form of pressure plant, and 
in some cases this is important. The fuel consump¬ 
tion per h.p.-hour and the labour required are the 
same in both types of plant, provided the steam re¬ 
quired for the pressure gas is raised without an in¬ 
dependent boiler. The consumption of water is the 
eame in both types. Where there are several engines 
to serve, the gas piping is simplified and its cost re¬ 
duced when the gas is taken from a small gashblder, 
^instead of from several suction plants. In some cases. 
pttes&iwe type is better than the suction, in others 


suction is better than pressure. From the economical 
point of view, where producer gas is used for heating 
work instead of ordinary town gas, there is usually a 
saving of 50 to 60 per cent. With engines, the con¬ 
sumption of anthracite is guaranteed not to exceed 
I lb. per b.h.p.-hour (under full or three-quarter loads) 
in both types of plant. Gas coke is also used, but its 
consumption is a little higher. For large furnace 
work non-caking bituminous coal is almost invariably 
used, and in some cases this kind of coal is also used 
for engine work. 


THE FORMOSA TEA INDUSTRY. 

The exports of tea from Formosa during 1906 
amounted to 21,992,000 lbs., valued approximately 
at 700,000, of which the United States took 
17,000,000lbs., against 18.000,000 lbs. in 1905. In 
February, 1906, the Formosan local government 
changed the tea manufacturers’ tax so as to make it 
payable by the exporters instead of by the manufac¬ 
turers, as was formerly the case. This tax amounts 
to 5s. per picul (133^ lbs.). In addition to this tax 
there is also imposed by the Government an export 
tax of 3s. 4d. upon every 133^ lbs. During 1906 the 
manufacturers’ tax and the export have brought a 
sum of ;^7o.ooo to the reveue. -A tea expert has 
been endeavouring to show the Chinese growers 
that the application of proper fertiliseis to the 
cnltivation of the plant will increase its productivity 
by at least 75 per cent., without in the least injuring 
the flavour of the tea. As a further step towards 
decreasing the cost of production, the utilisation of 
the inferior leaves, which at one time were almost a 
dead loss to the dealers, is recommended in the 
manufacture of ^‘pouchongs" and black teas. This 
pouchong tea is an oolong, scented with the flowers 
of jasmine and gardenia, Ac., and finds a market 
with the Chinese population in the Straits Settle¬ 
ments, the Philippines, Hawaii, and also in some 
parts of the United States, where the Chinese ate 
in considerable numbers. In 1906, as much as 
4,300,000 lbs. of pouchong were exported from 
Formosa, about one-half the quantity being the 
product of the island. It is no^ the intention of 
the authorities in Formosa to secure a market in 
Turkey and Russia for brick and black teas of 
Formosan production. In this manner it is hoped 
to utilise the tea dust, which at present finds no 
market. Efforts are being made to effect an 
organisation on the part of the growers and manu¬ 
facturers, with the object in view of off-setting the 
brokers’ monopoly of profits. The present system is 
so deeply rooted, involves such varying interests, and 
is so thoroughly Chinese, that it is not to be sup¬ 
posed that any substantial results towards effecting 
a change can be hoped for until conditions alter suffi- 
cienUy to warrant such action on the part of the 
growers and m^xmfacturers,jor at least to make such 
action jon their part a possibility. 
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ARTS AND CRAFTS. 

National Competition *—The aspect of the annual 
exhibition of Tvorks gaining prizes in national compe* 
tition has undergone a considerable change in recent 
years. The show used to consist entirely of drawings, 
paintings, designs, and modelling, but some years 
back an arrangement was made by which students 
were allowed to send up objects executed from their 
designs, and the practice of submitting executed 
specimens has become increasingly popular, until 
to-day a very large proportion of the awards given 
fall to students who send in not merely designs, 
but the work actually done from them. 

It is, of course, very much to the good that students 
should enter executed work for competition, and not 
only drawings for such work. A design which is not 
practical may look very pretty on paper; the fact 
that, while it is intended for a cotton print it has 
somehow the air of being meant for a silk, may even 
militate in its favour if the examiners do not constantly 
remind themselves of the purpose which it is sup¬ 
posed to serve. Again, designs (at any rate those to 
be executed by any manufacturing process) simply 
cannot be carried out if they are not workmanlike, 
while, on the other hand, many an artist craftsman 
who can do really good work finds it strangely diffi< 
cult to make a satisfactory drawing of what he wants 
to do. It is, or should be, therefore, to the interest 
alike of designers and craftsmen that executed work 
should be allowed and even encouraged at national 
competition—and it was most certainly a step in the 
right direction to permit it to be sent up. For all 
that, after paying careful attention to the awards 
of the past- few years, it would be hard to say that 
the new arrangement has answered quite perfectly, 
however heartily it miay be admitted that it has done 
a good deal of good. There seem to be two 
tendencies which it is hard to completely counteract 
in judging works carried out in such widely different 
materials as, for instance, table damask and wrought 
iron, or cotton and china. 

It is difficult, in the first place, to separate the 
value of a man’s design from the quality of the 
material with which he has to do. He has probably 
no choice whether he will design, say, for ordinary 
table ware or for the finest lustre pottery—and the 
beauty of his material, however real it may be, and 
however incumbent it may be upon him to develop it 
to the utmost, is, after all, no merit of his. And yet, 
in judging the finished work, it is hard for the 
examiners—artists themselves, and therefore sus¬ 
ceptible to beauty of all kinds, not to be prejudiced 
in favour of the more beautiful material. 

Again, the conditions of the competition make it 
impossible to insist upon the finished work being exe¬ 
cuted by the designer. There is no reason why, for 
example, a carpet design should be carried out by the 
man who plans it—and very little possibility of his 
doing so. In other cases, like jewellery, metalwork, 
or enamelling, where the designer may be but is not 
necessarily the executant, feeling of which he was 


quite innocent may be imported into his design by the 
person who carries it out—and in any case the design 
may, through no fault of its author, be ruined in the 
reproduction. Further, the designer for, say, a textile 
fabric very possibly cannot get his designs carried out 
for competition, while the stenciller has the remedy 
for any such trouble entirely in his own hands. 

The difficulty of balancing all these different con¬ 
siderations is considerable, and it is surprising under 
the circumstances that there is not more inequality in 
the judging. Still every now and again one is struck by 
an award which seems in some measure to have been 
earned rather by the merits of the process of manu¬ 
facture or of the material in which it is made, than by 
the artist—whilst from lime to time good designs 
seem to rank rather low when not accompanied by 
the executed work. 

There are always little fashions in the work done 
for national competition, and from time to time some 
fresh process or new development comes to the fore 
and takes an important place. This year theie is, as 
usual, a large show of metalwork, jewellery, enamel, 
embroidery, and bookbinding. A \er> fair amount 
of satisfactory lettering and illumination is shown, 
and also some good poster designs and stained glass. 
One or two high awards are given pottery; 
several silver medals are awarded fur stencilled 
hangings, aud one for a very pleasing damask napkin. 
It seems a great pity that in such important branches 
of art industry as woven and printed cotton, printed 
velvet, woven silk, and carpets, nothing w^orthy of a 
higher prize than a bronze medal has been sent up, 
whilst the best wallpaper design only reaches the 
standard of a book prize. 

A rather pleasing little new depature in the way of 
decorated vellum triptychs and caskets is to be noted 
this year. The work comes mainly from Armstrong 
College, Newcastle, and it is remarkable for its 
charming delicacy of colour and of handling generally. 
From Manchester and its neighbourhood come an 
interesting little group of designs for stencilled cotton 
fabrics. It seems a little odd, however, that from 
this particular part of the world w*e should get 
designs for stencilling rather than for printing. 

The Retrospective Exhibition .—The Retrospective 
Exhibition of works which have gained gold and 
silver medals in National Competition between the 
years i8q8 and 1907 is, of course, interesting from 
the point of view of design. It reveals in the earlier 
years that the examiners at least and probably, too, 
the cleverer students themselves, had the good sense 
not to be carried off their feet by the art nouveau ** 
movement which was so popular on the continent, and 
in some places is still dying so hard. The result is 
that the prize works practically do not show date at 
all: those which were executed at the beginning of 
the period do not look in the least old-fashioned 
and there is, on the whole, very little w'hich can be 
accused of being mannered.*’ The 'inly unsatis- 
fiictory point about an otherwise interesting and 
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really admirable show is that there is so little evidence 
of steady advance in design or of progress in any 
particular direction in the exhibits. It would seem 
as though the rather unsettled artistic conditions of the 
past ten years—the conflict between the old and the 
new, between tradition and originality—had arrested, 
for the time being, at all events, the development of 
(lesign, which has moved rather restlessly from one 
point to another without, in the end, being any 
further that it was when it started. It is to be hoped 
that the next ten years will show more steadiness of 
aim, and therefore more real progress. 

Decoration and Furniture in Italy .— It is inte¬ 
resting to notice the lines on which the Italian decora¬ 
ting and furnishing trades have been going since the 
Milan Exhibition of two years ago. Naturally, in 
Italy, as elsewhere, a good deal of work is being done 
frankly in imitation of the old styles, and some of the 
furniture, especially when it is upholstered with re¬ 
productions either of old embroidery, or of lacquered 
leather, is really very pleasing in its way. When we 
turn to the really modern work, we find that it takes 
its inspiration in the main from Germany and from 
France. The wallpapers most constantly in use, 
whether manufactured in France, England or Italy, 
are much in the manner of those fashionable in 
England. The stripe is still the commonest motif, 
but papers so schemed that there is a heading of 
ornament at the top of each cut length while the 
lower part of the wall is decorated simply with a 
small and perhaps insignificant star, sprig, or spot 
pattern, are very much in vogue. Papers w'hich 
simulate some sort of textile fabric, silk, velvet, 
linen, or whatever it may be, seem to be, as usual, 
even more popular in Italy than they are at the pre¬ 
sent time in England. The ceiling paintings, which 
are always so prominent a feature of Italian decora¬ 
tion, very often show the influence of the Grasset 
school, as do some of the designs issued in those 
periodical publications which give coloured plates of 
decorations. Indeed, if it were not for the names 
of the Italian artists responsible for their design, 
one would often take them for the work of artists 
of some other nationality. It seems a little strange 
that, while so many countries are beginning to take 
a pride in their old traditional designs, Italy—proud 
as she is of her national unity—should be looking to 
other countries for her artistic motifs. 

There is s6 much Austrian and German furniture in 
the country, that it is, perhaps, not to be wondered 
at that some of the Italian-made furniture should be 
built on lines which are more or less reminiscent of 
Austrian “bent wood.” For the rest, the furniture 
being made on modem models is singularly quiet and 
dignified in its shapes, and there is little or no affec¬ 
tation of any kind about it. In Italy, as with us, 
there seems to be quite a fashion for inlaid furniture 
|ust how, and not only various different woods, but 
itlso mother-of-pearl is being used for this purpose 
with yety good effect. Some of the inlay work is 


very large in scale, and very naturalistic in concep¬ 
tion—whole suites of furniture being adorned with 
floral decoration in inlaid wood. This kind of orna¬ 
ment is not, perhaps, very beautiful in itself, but 
when executed in carefully chosen woods, it has a 
certain charm of colour which goes far towards 
covering a multitude of deficiencies in design. 


GENERAL NOTES. 

Life in Argentina. —Reporting on the trade 
and commerce of the consular district of Buenos Aires, 
Mr. 'Consul Ross (No. 4064, Annual Series) says that 
the district of the consulate includes not only the 
well-known province of Buenos Aires, w'hich has an 
area of over 100,000 square miles, but also nine other 
provinces of a joint area of 370,000 square miles, and 
ten territories of an area of 555,000 square miles. All 
the provinces are connected by railway with Buenos 
Aires. The population of the whole district is 
sparse, and in much of the Andine country, and of 
the territories both north and south, the climatic or 
soil conditions will never admit of anything like a 
dense population. Much has been done in the north 
with the cultivation of sugar, cotton, and timber, 
breeding of cattle, and the mining of copper; in the 
west with the cultivation of vines, and in the south 
with the breeding of sheep. The southern territory 
is suitable for little else than cattle and sheep breed¬ 
ing, and a little agriculture; but in the north it might 
be possible to cultivate tropical and sub - tropical 
fruits and products, such as cotton, tobacco, and 
rubber plants. 

British Commercial School at Mannheim. 
—British students who intend to put in a few terms 
at Heidelberg University may be interested to know' 
that the first steps have been taken to found a com¬ 
mercial high school at Mannheim, to be run in con¬ 
nection with the University. Referring to the matter 
in his report on the trade of the Duchy (No. 4070, 
Annual Series) Mr. Consul Ladenburg says that the 
first term began on April 27 th of the current year, 
the full course of study extending over two years. 
This commercial academy is the sixth of its kind in 
the German Empire, whilst Heidelberg, as is well 
knowm, is the oldest of its Universities. As the dis¬ 
tance by train between Mannheim and Heidelberg is 
about a quarter of an hour, the trains running at in¬ 
tervals of barely thirty minutes, it has been compara¬ 
tively easy to arrange the time of the new commercial 
school in such a manner as to give students in either 
place of education an oportunity of attending the 
more important lectures in the other as well. At 
the end of the second year a final examination takes 
place, successful candidates being granted a certifi¬ 
cate, in virtue of which they receive the title of 
** Diplom-Kaufmann,*’ namely certificated merchant, 
to distinguish them from those who have not had a 
similar scientific training. , 



Journal of tDe Ropal Societp of Rrts 

No. a,915. VOL. LVI. 

FRIDAY, OCTOBER 2, iqo 8 . 


All communications for the Society should he addressed to the Secretary^ John^street^ Adelphi, W,C, 


NOTICES. 


CANTOR LECTURES ON FUEL. 

Professor Vivian Lewes’s Cantor Lectures 
on ‘‘Fuel and its Future” have been re¬ 
printed from the Joiir 7 tal, and the pamphlet 
(price one shilling) can be obtained on appli¬ 
cation to the Secretary, Royal Society of Arts, 
John-street, Adelphi, London. VV.C. 

A full list of the Cantor Lectures, which 
have been published separately and are still 
on sale, can be obtained on application. 


PRIZES FOR INDUSTRIAL DESIGN. 

The Council of the Royal Society of Arts 
hold a sum of /"400, the balance of the sub¬ 
scriptions to the Owen Jones Memorial Fund, 
presented to them by the Committee of that 
fund in 1876, on condition of the interest 
thereof being spent in Prizes to “ Students of 
the Schools of Art who, in annual competition, 
produce the best designs for Household Furni¬ 
ture, Carpets, Wall-papers and Hangings, 
Damasks, Chintzes, <!4:c., regulated by the 
principles laid down by Owen Jones.” 

Competitions, under the terms of this Trust, 
have been held annually since 187S. 

The next award will be made in 1909, when 
six prizes are offered for competition, each 
prize to consist of a bound copy of “ The Lead¬ 
ing Principles in Composition of Ornament of 
Every Period,” from the “Grammar of Orna¬ 
ment,” by Owen Jones, and the Society’s 
Bronze Medal. 

The prizes will be aw'arded on the Report 
of the Examiners in the National Competition 
of the Board of Education. The designs 
must be submitted in the usual manner to 
the Board of Education, South Kensington, 
S.W., by the ist of April, 1909. They must 
be marked “ In competition for the Owen 


Jones Prizes, and must comply with the 
regulations of the Board of Education. 

No candidate who has gained one of the 
above prizes can again take part in the 
competition. 


PROCEEDINGS OF THE SOCIETY. 

CANTOR LECTURES. 

THE THEORY AND PRACTICE OF 
CLOCKMAKING.* 

By Sir Henry HARj)iNoE Cunynghame, 
K.C.B. 

PART II .— {continued). 

To return, how'ever, to our vibrations along a 
line. . If a massive bead is contrived so as to 
slide, without friction, along a rod, A B, 
and springs are attached to it so as always to 
bring it to rest in the centre ; then because 
the force developed in a pressed spring is 
alw'ays proportional to the displacement, any 


Fig. 21. 



displacement of the bead, along the rod, w'ould 
be productive of a restitutional force, drawing 
It back to the centre whth a force proportional 
to thedisplacement. The motion, therefore, will 
be harmonic, and if the bead vibrates, the period 
of the vibrations will be dependent simply on 
the mass of the particle and the strength of the 
springs, and quite independent of the ampli- 

* The Course consisted of Six Lectures, delivered Jan. 20, 
ay; Feb. 3, xo, 17, 24. In re-arranj^ing t) ^ material for 
publication, the Lecturer has preferred to divide it into 
Four Parts. 
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tude of vibration. And if the mass niy and 
the restitutional force were such that, at a foot 
from the centre, there was produced a restitu¬ 
tional force of F poundals (?>., a restitu¬ 
tional force capable in one second of pro¬ 
ducing in a mass of i lb., an acceleration 
of F feet per second), then the time of 


vibration would be 



seconds. 


For instance, suppose we had a mass of 4 lbs., 
and that it was attached to a spring of such a 
size and make, that the weight of 4 lbs. extended 
the spring by 2 feet. Then it is clear that the 
spring would be of such a character that 
when stretched to an amount equal to 
2 feet from the neutral position, its accelera¬ 
tive force would equal the attraction of gravity 
on a mass of 4 lbs., in other words, it would be 
4 poundals, that is to say, would be a force 
that would cause in the 4 lbs., an acceleration 
of motion of 32 feet per second if it acted for 
one second. 

In other words, F would =r:4X^=4X32 
= 128. Whence then, in the example F = 128, 
a'=.2 feet, = 4 lbs. And if / were the time 
of oscillation of the mass independently of any 
action of gravity, then 



It is easy to try this experimentally by 
making a frame say 10 feet high, by four feet 
wide. Suspend a ball in a frame from a short 
cord, and tie an elastic band to each side of 
the ball, and fasten them at C and D. Now 


Fig. 22. 
A 




turn the frame on its side and observe how much 
the ball is deflected from its central position P. 
If M be the mass of the ball in pounds, and d the 
deflection from P (in feet) caused by its own 
weight. The time of vibration, when the 
frame is again put upright should be 

T = » /Az.M. = * 

V ii.g V e 

which we shall presently see is the time of 
vibration of a pendulum of length d. 

In practice, of course, the result is compli- 
cated'by the fact that our theory requires one 


to suppose that the string A P is infinitely 
long, so that the oscillations of P shall be 
strictly horizontal. This is not the case. We 
can, however, arrange another contrivance 
that will obviate this difficulty. Divide the 
mass M into two masses, and put them into 


Fig. 23. 



the scales of a very light balance which is 
carefully adjusted, and so light as com¬ 
pared with the masses, that it may be 
treated as having no period of swing of its 
own. Attach a spring on each pan, and 
fasten it down below the pan. Now put a 
weight m in one pan and observe the 
amount d by which the pan descends. 
The accelerating force on the weight m is 
obviously the force necessary to stretch the 
combined springs through a distance </, and 
is hence equal to their accelerating force 
when stretched to a distance d. Gravity 
does not come into play here on the masses 
M, for they balance one another, but only 
on the mass m. Hence F, the accele¬ 
rating force of the springs, at a distance 
d m m X 32 feet per second per 

second, per second. Now remove the weight 
m so as to let the force F act on M and M 
only. Then, if the pans be set oscillating, we 
shall have an accelerating force which, at a 
distance d, is equal m g\ which varies as the 
distance of oscillation of the pans from rest, 
and which acts on a mass of matter consisting 
of the beam of the balance and the two equal 
masses M. Neglecting the balance beam, 
which we may do if it is light and M is big, 

our formula now becomes / == ir / 

V fng 

from which the time of oscillation can be 
calculated. The balance may be made of a 
bamboo cane, braced with an upright rod, 
and some fine wire, and with a round steel 
shaft through it, resting on two smooth glass 
surfaces. Of course, the result will be only 
approximate, but by varying the masses the 
truth of the law can easily be established. It 
will be observed that the time of oscillation is 
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uniform, and independent of the amplitude of 
the oscillation. 

This is an important result, and will prove of 
considerable assistance in the estimation of 
the times of vibration of bodies in curved 
paths, such as the bob of a pendulum. 

For the law will hold true whether the path 
be straight or crooked, provided only that the 
moving force at all points always acts along 
the path and is always proportional to the dis¬ 
tance measured along the path from a centre. 
Thus, the smooth frictionless bead threaded 
on a rod, and with a spring attached to 
each side of the bead, and whose other end 
is fastened to the rod, has a time of vibration 
that is uniform, no matter what the amplitude 
of its vibrations may be. The velocity will vary 
inveisely with the distance of the bead from 
the centre. With a curved rod, of course, 
centrifugal accelerations would be produced 
as the body slid along the curve. But as these 
accelerations would be normal to the curve, 
and perpendicular to the direction of motion 
they would not affect the time of passage of the 
body along the curve. 

We are now in a position to be able to 
attempt the solution of the motion of a simple 
pendulum. 


Fig. 24. 



It may first be observed that if a mass m 
suspended from a string, and oscillating 
through a small angle, say of three degees, is 
moved by gravity, the force acting on P 
resolved along the curve is W sin therefore 
g sin e is the acceleration along the curve 
which that force exerts when the particle is at 
P VT 

P, but -y- = sin e. Therefore acceleration 
down the curve g 

If the angle B is small, P M is very nearly 
equal to the arc P T, whence the acceleration 
at P acting along the curve is very nearly 
equal to the distance of P from T, and there¬ 
fore the motion of P about T will be harmonic. 


Hence it follows that the swing (if the arc be 
small) is very nearly isochronous. 

The isochronism of the pendulum was 
observed by Galileo when quite young. The 
only use he made of it was for a machine for 
doctors to estimate their patients* pulse-beats. 
His son applied it to a clock. 

It w'as, however, reserved for Huygens to 
show that true isochronism could only be 
obtained when the path of the bob was, not a 
circle, but a cycloid, the diameter of whose 


Fig. 25. 



generating circle had to be one -half the length 
of the pendulum, and the straight line on 
which it should roll had to be drawn hori¬ 
zontally through the middle of the pendulum 
rod. Then, taking the lowest point on the 
circle (w'hich corresponded with the position 
of the centre of the bob), and rolling the circle 
on the line A B, the bob traced out a cycloid. 
A cycloid is a curve traced out on a fiat sur¬ 
face by a point on the rim of a wheel that 
rolls on a straight line in that surface. A 
waggon wheel with a nail in the rim would 
trace out a cycloid upon a wall. 


Fig. 26. 



Let A B C be a circle of radius a, rolling on 
the line U E. Suppose it rolls round its centre 
through an angle B O B' = so that B comes to 
B'; then B B' = But while the circle is 

turning through an angle Of at the same time 
the point A will have progressed to a distance 
= A A = and the point B on the curve 
will have been carried to a point B' , where 
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B' B" is parallel and equal to A A', and hence 
=z a 0 . But since B' B = B' B", therefore 
B M = M B". Now, in the limit, B B" repre¬ 
sents the increment of growth of the length of 
the curve, while B M = J B B'" represents the 
growth of the line BC. Therefore, starting 
from the origin, the length X' B along the 
curve is always twice the tangent B C drawn 
to meet the horisjontal line C X'. 

Fig. 27. 



If a second cycloid be traced by a circle 
rolling on a line F Y, parallel to D E, then 
P F is always tangential to it, and normal to 
the cycloid E X, whence the arc E P = 2 A P 
= P F, and the cycloid E X is an involute to 
the cycloid EY. So that if a string be fastened 
at Y, and wrapped round Y E, a point K in it, 
will, as the string is unrolled, trace out the 
equal cycloid E X; and DX = 2 a, DE — tt^, 
XY=:4tf and P X = 2 P C. 

We will now investigate the motion of a 
simple cycloidal pendulum, and afterwards that 
of an ordinary circular pendulum, suspended 
by a spring. 

Suppose that at F there is a heavy particle, 
and that it rests on the curve, and is subject to 
the action of gravity acting downward along 
F N. Then the accelerating force on F, esti¬ 
mated along the curve, that is along the tangent 
line P' C = ^ cos N P' C. But the angle 

N F C = F C A, whence Cos N P' C = — 

2a 

Wherefore the accelerating force produced by 

gravity resolved along the curve = — F C. 

” 2a 

,But it has just been shown , that F C 
= i F X. Therefore, the accelerating 

force resolved along the curve FX' 

4 « 

.that is to say, is proportional to the dis- 
^tance from X', measured along the curve, so 
,^at we have a particle moving along a 
path, under the action of gravity in such con¬ 


ditions that the accelerating moving force on 
it along the path at any point is always pro¬ 
portional to the distance measured along the 
path from its lowest point X. It therefore fol¬ 
lows that a swing from one side to the other 

will be performed in a time T = 4« 

and independent of the length of the excur¬ 
sion of the particle on each side of the point 
X. 

Fig. 28. 



A 


If then we were to arrange a system of rods 
as shown in the figure with an arm o A^o h, 
the motion of A would roughly approximate to 
a cycloid. The above proof leads us to expect 
'from the nature of a cycloid, that oscillations in 
that case may be expected to be isochronous. 
We will now proceed to investigate the motion of 
a cycloidal pendulum more rigidly, and after¬ 
wards that of an ordinary pendulum suspended 
by a spring. 


Fig. 29. 



Let us suppose that a curve of any kind is 
drawn from A to B, and that a weight, P, 
slides down it without friction under the action 
of gravity, starting from rest at A to the point 
P. Let the vertical height of A above F 
Describe a semi-circle on C B, and let P^ be 
a small part of the path down the curve, A B, 






Odob^f 2f X9 o 8. 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


973 


which may be of any form. Complete the 
figure, and suppose that as P slides down from 
A to B, the radius, R M, moves round from 
R C to R B, so that M is always on the same 
horizontal level with P. 

Let the angle CRM=:^, CQ = jr. CB = ^. 

Also let P/ =: ds. Qq = dx . 

Then from the geometrical properties of the 
circle 

h 

d\z=i sin (9 = - dB sin 
h 

V zz C Q =z 2 (l - cos H) 

, h 

A - =z - (I -(- cos 6 ). 

From the general equations of motion pre¬ 
viously given, we have 



and 7 > (the velocity along the path at P) 

= v/ V' = (1 - cos e) (*) 

These equations and relations are true what¬ 
ever the nature of the curve APB may be. 


Fig. 30. 



Suppose that A B is part of a cycloid of 
which EPF is the generating circle with 
radius = a. Our object will now be to get 
an equation containing only values of the 
variables, / and 0 , namely, the time down the 
cycloid corresponding to a rotation of the 
circle C M B round its centre. By the pro¬ 
perty of the circle, E P F, is a right angle, 
and by the property of the cycloid already 
examined, the line P F is a tangent to 
the cycloid at the point P. 


Hence * — 


But by geometrj' 


dx 

FP 

FN 


EF 
FP 
E F 
FP 


whence F P = F. F. N. 
and by substitution 

* _ /E F _ /2a 

whence 

:rzh define 


,ds = djc 


-'FZ-*- 


za 


^(i-|-cos^) 


Therefore, by combining equations (i), (2) and 
A / 

^ "deaney^<^ 

= — _ » _ 

’’ y'* y/i + COB 0 ygh yi - cos » 

_ /— de. 

-vs 

If, then, while P moves from any point 'A 
on the curve down to B the lowest point, we 
integrate the whole motion, we shall have to 

integrate the expression between the 

limits e 0 for the point A, and e z=.ir ior 
the point B. Whence 

T=.y“ 

s 

This, then, shows that for a given cycloid the 
time of descent is independent of the point 
from which the body sliding down it starts to 
fall, and the curve is isochronous. 

For very small arcs the circular path of an 
ordinary pendulum bob is very like the curve 
of a cycloid, the radius of whose generating 
circle is Jth the length of the pendulum. 
Hence, for a pendulum of length L the time 
of a complete swing from right to left is 
approximately 

= /I 

V g V g 

g at London = 32-19078 feet per second, per 
second =: 981*18 centimetres per sec. per sec., 
according to Captain Rater’s measurements 
in 1818, which, on the whole, appear the most 
reliable. The length of the seconds pendulum 
in l.ondon will therefore be 39*13929 in = 
99*416 c. 

The above calculation has, however, assumed 
that the pendulum moves in a cycloid. This 


Fig. 31. 



is not strictly true ; its path is more nearly an 
arc of a circle, from , which form it only diverges 
by reason of the elasticity of the spring from 
which it is hung. 
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If the arc A B is an arc of a circle with O as 
centre, and radius O A = L, then we shall 
have the general equations of motion down a 
curve (i), (2), as before, but we shall now have 
to introduce equations which depend not as 
before on the property of a cycloid, but on the 
properties of a circle. 


a peculiar form of pendulum specially de¬ 
signed by Captain Kater, we can compute 
it for all latitudes, and use the formula 
above given to calculate the length of any 
desired pendulum, remembering that with 


an ordinary seconds pendulum 




Expanding the last expression we have 

~ 5 “1" “I" ^ number of other 

terms involving higher powers of N. 

"^will be very small if the swing is not 

large. For an ordinary pendulum bob does 
not rise much as it swings, whence, then, as 

h is small, the terms after will be so small 

as to be quite negligible. Wherefore, inte¬ 
grating the expression on the right hand 

between the limits e z=zo, and ^ we shall 
have 

(■+ 

where T is the time of a complete swing from 
one side to the other. 

It must be remembered that this formula 
is not of use for determining the length of the 
theoretical simple pendulum, because since 
/ and L are easily observed, and ^ is very 
difficult to measure, g' is always got from / and 
L.‘ In other words, the accelerative force of 
gravitation is measured by observing the swing 
-of ifa pendulum. Once, however, g has been 
ave^i^ned for one latitude by means of 


and remembering that the circular error, that 
is to say, the proportional increase of time of 

swing due to the arc being circular, is ^ ^ 

seconds. 


If m is the semi-arc of swing estimated in 
length, measured at the centre of oscillation of 

I f¥t“ 

the bob, then ^ or so that if 

/« = 3 centimetres, the daily circular error 

= X9 = 4*8 seconds. 

160000 


Now, suppose that the semi-arc m is in¬ 
creased by a small increment then 
{m -h m'Y - = 2 But if 

m' is small m'^ may be neglected. Hence, if 
/'be the increase of time, caused by increas¬ 
ing the same arc from m to m m' then 



= i*o8 w m' for a seconds pendulum; m being 
the semi-arc, and m' its increase, estimated in 
centimetres at the centre of oscillation of the 
pendulum. 

Hence, for instance, if the semi-arc = 3 c, 
then a difference of arc of *38 c would pro- 
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•duce an error of i sec per diem. If the semi¬ 
arc =. 5 then a difference of * sec. a 

day would be produced by a difference of arc 
of ‘0185 c, a very small quantity. This 
example shows that it is very necessary to 
keep the arc constant, sincejso small a varia¬ 
tion of swing produces such errors. It shows 
also how desirable it is to use a heavy pendu¬ 
lum vibrating through a short arc, rather than 
a light pendulum vibrating through a large 
arc, provided only that the bracket to which 
the pendulum is attached is exceedingly rigid. 
This also shows us that the common pendulum 
vibrating in a circular arc of the usual size 
needs to be shorter than the theoretical pendu¬ 
lum moving in a cycloid by about *012 c. to 
allow for the circular error. 

Unfortunately, different measurements of the 
length of the pendulum have not been found to 
.agree very well with one another. Thus 
‘General Walker, in i8qo (“ Phil. Trans.''), 
was of opinion that a second pendulum made 
.1 *22 seconds a day more vibrations at Kew, 
than at Greenwich, This would correspond to 
a difference in ^ of *028 feet per second per 
second, a difference greater than would be 
given by the formulas given above. 

These differences show than when a pendu¬ 
lum is taken from one place to another, and 
from one altitude to another, adjustments must 
be made amounting, in Great Britain, to 5 or 
•6 seconds per day of difference, and this is to 
remembered when clocks are sent to a distance. 

For if w'e take the formula /= ir it is ob- 

'vious that there being 86400 vibrations in a day, 
one second acceleration is caused by an in- 
-crease of i x part in gravity, that is 

to say, *005 centimetres per second per second, 
so that for each increase in the value of of 
•onecentimetre per c. per second, we must 
expect a gain per diem of about 44 seconds a 
day for the clock. 

The differences in the value of ^ in different 
,parts of the world are considerable. Thus :— 


In Leith it is . 

981-58 

In Unst (Shetlands) .... 

981-99 

In Boston (America) .... 

980*38 

At Lick Observatory .... 

979-66 

At pins . 

980-92 

At Calcutta. 

978-78 


’So that a pendulum clock which kept time in 
^London would in Calcutta lose nearly 2 minutes 
a day, and require the pendulum to be 
^shortened by about Jth of an inch. 


THE INTERNATIONAL RUBBER 
EXHIBITION. 

It can hardly be doubted that the International 
Rubber and Allied Trades Exhibition which, after 
being open to the public for a fortnight, closed last 
Saturday, will be of lasting importance to the rubber 
industry. It was the first rubber exhibition held in 
Europe, and it was claimed for it that it was the first 
“complete” rubber exhibition ever held. For it 
contained not only specimens of the raw product from 
the time of its issue in the form of juice or latex from 
the bark of the tree through all the stages of its 
preparation down to the fully manufactured article, it 
also exemplified the growth and cultivation of the 
trees from which the rubber is obtained, and the 
machinery used for the many goods manufactured 
from india-rubber. How many they are few know 
who are not in the trade. Its value as a flexible 
insulator, its resilience, and its practical indestructi¬ 
bility are acknowledged and day by day its uses are 
extending. Great as has been the extension of the 
past it is but the beginning of a still greater expansion. 
In 1830 the import of rubber to England was repre¬ 
sented by 464 cwts. In 1907 it had increased to 
33,364 tons. Plantation rubber is increasing in 
importance. In 1905 only 150 tons was recehed in 
London, last year the import amounted to 1,100 tons, 
and year by year it must increase, for in addition to 
the extensive plantings which have already taken place 
in Ceylon and British Malaya, and India, there are now 
large areas under rubber in the Dutch East Indies 
and Borneo, whilst on the other side of the world 
planters in Mexico, Nicaragua, Columbia, Ecuador, 
Peru, and Honduras, have put extensive tracts under 
rubber, and the West Indies are also planting rubber 
rapidly. But as yet plantation rubber forms only a 
v^ small propor^on of the world’s output. Close 
upon two-thirds of the world's supply of rubber, 
which last year amounted to 69,000 tons, still comes 
from the wild trees of tropical America, Brazil 
alone yielding about one-half the total. 

There was a very fine display at the Exhibition by 
the Brazilian Government of the raw rubber as it is 
received in this country in cakes or balls, many of 
them of large size. The weight of rubber brought 
together in the Brazilian Court was estimated at 
10,000 lbs., and many of the samples shown were of 
the standard quality known as “ fine hard Para.” 
There was one bale weighing no less than 260 kilo¬ 
grammes shown by Messrs. Mello and Co. of Para 
and Manaos. All the Brazilian rubber is being ex¬ 
tracted out of wild growing forest trees. Rubber 
plantations are up to now rare in Brazil although a 
beginning in that direction has be^n made. The Straits 
Settlements had a very interesting display of the various 
kinds of raw rubber produced in the colony. Para rubber 
{Nevea hrazilensis) was introduced in Ceylon in 1876, 
and since 1900—when it first received serious general 
attention—has grown with remarkable vigour. Ex¬ 
perts maintain that the growth of the tree is nowhere 
more satisfactory than in the Malay Peninsula. In 
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the Brazil section of the Exhibition there was a 
typical shed formed of palm leaves in which the 
rubber hunters prepare the latex and coagulate it by 
exposure to heat and smoke, and the Straits Settle¬ 
ments had also a full sized model of a Malay house. 

The Netherlands section of the Exhibition was very 
complete. The rubber industry of the Netherlands is 
limited to some few factories, but the allied in¬ 
dustries, such as the manufacture of lacquer and var¬ 
nishes are carried on extensively, and the manufacture 
of asphalt is also of importance. It is only during 
the last years that the Netherlands colonies in Asia 
have attracted attention as a promising rubber 
country. The collection of the Netherlands at the 
Exhibition was more varied in character than any 
other. It included samples of gutta-percha pro¬ 
duced from the Dichopsis, both in the solid rolls as 
obtained by tapping, as also in the form of fibre or 
scrap extracted from the leaves of the tree. It is 
claimed that the quality of the gutta-percha produced 
by the leaves is quite as good as that from the latex. 
Mexico has made great strides of late in the cultivation 
of rubber, and she can now boast of the largest and 
most carefully cultivated estates of any rubber-pro¬ 
ducing centre, directed by skilled scientists ready and 
anxious to adopt the latest and best methods for plant¬ 
ing, tapping, and preparing the rubber, and in this 
way they have of late years exported some of the 
finest rubber produced. It was estimated a year ago 
that the world’s area of actual rubber plantations was 
355,000 acres, and of these 95,000 are in Mexico, 
the Malay Peninsula coming next with 92,000. In 
the Mexican collection at the Exhibition there were 
jnany castilloa trees at different ages, specimens of 
the latex and rubber obtained from the castilloa, and 
illustrations of the method of close planting practised 
in Mexico. 

Among the rubber exhibits from British colonies, 
Ceylon takes a prominent place, the Ceylon collec¬ 
tion of biscuit and cr^pe rubber being exceptionally 
good. There was also an interesting display made 
by the Madbira Forest (Uganda) Rubber Company 
with samples of the latex of the Funtumia elastica, 
and many specimens of crepe and corrugated sheet 
rubber, photographs of the forest, examples of the 
timber, and the growth of the rub^r-producing 
trees. The exhibits of the British West Indies 
section were arranged by the West Indian Com¬ 
mittee, and show that rubber cultivation is making 
headway in the islands and British Guiana* Trinidad 
began exporting in 1906, and with the area rapidly 
coming into bearing, the increase in the near future 
should be rapid, Dominica, Lucia, and British 
Guiana were also weU'represented at the Exhibition. 

Rubber in its crude state is of no value. Before it 
can become valuable it must go through various 
refining and disintegrating processes, and after its 
transition to a condition of unalloyed tenement it is 
.useless for transformation into various marketable 
goods and articles without the aid of vulcanisation 
tn apme form or other. Without vulcaniiation the 


development of the rubber industry as it exists to-day 
would have been impossible, and the use of rubber 
would be restricted to a very narrow area of applica¬ 
tion. One of the most interesting displays at the 
Exhibition was that of the India Rubber, Gutta 
Percha and Telegraph Works Company, of Silver- 
town. The floor of its court was laid in a mosaic 
form of solid rubber, and it is claimed for this rubber 
tiling, which is very beautiful, that it is almost in¬ 
destructible, and that it has the appearance of marble. 
The company showed also the evolution of the rubber 
tyre from the early days of the solid tyre down to the 
latest' development of the pneumatic tyre, and the 
ribbed-tread Palmer tyre, made by this company. 
Also the history of the development of the carriage 
and motor tyres is shown in a series of models, and 
much else that is of interest to those concerned with 
the rubber industry. 

It has been complained of late, not perhaps without 
reason, that exhibitions are kept open less with a 
view to the furtherance of trade interests than with 
the object of attracting risitors and achieving success 
from the receipt of gate-money, and the committee 
appointed by the Board of Trade to make inquiries 
in reference to the value of exhibitions lent the weight 
of its authority to this view. The Rubber Exhibition 
was free from this taint. There were no “faker’’ 
stands or side-shows. It was sought to attract the 
class of visitors who would benefit the exhibitors 
and there is reason to believe they were attracted. 


AN INQUIRY INTO THE FEEDING 
HABITS OF BRITISH BIRDS.* 

It is becoming increasingly difficult, with the intro¬ 
duction of scientific methods into agriculture, horti> 
culture, and forestry, for zoologists studying economic 
problems to form a definite opinion with regard to 
the economic status of many species of the birds of 
our islands, such as, for example, the rook, jay, 
starling, chaffinch and other finches, and many other 
birds. 

This difliculty is entirely due to the almost com¬ 
plete absence in tbis country of any precise information* 
as to the food habits of our birds. There exists a 
large amount of evidence obtained from observers, 
such as fruit-growers, gamekeepers, sportsmen, and 
others; and although some of tbis may be and is 
useful, much of it has been distorted on its way 
through the prejudiced glasses of the observer. What 
is really necessary in order to obtain as accurate a< 
conception as possible of the economic status of any 
species of bird is the* actual dissection and recording 
of the contents of the crops and stomachs of a large^ 
number of individuab killed, not only in different 
months of the year, but also in different localities, 


* Abstract of a paper read before the Biological Section of' 
the Bvitish AftiociatiM, Dublin, 19^, by C. Gordon Hewitt, 
M.Sc. 
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since different conditions exist in different regions, for 
example, in Kent and Lancashire. 

Such evidence is the only real and safe guide, and 
observational evidence, after careful selection, must 
only be taken as supplementary. 

Very little vrork of this nature has been accom¬ 
plished in this country, but until it is done the regula¬ 
tions with regard to the protection of birds will be 
ever subject to the influence of the personal bias or 
ignorance of the legislators, and such legislation will 
be on as equally a sound foundation as many of the 
fisheries regulations were until the advent of scientific 
fishery investigations. 

The Biological Survey Bureau of the United States 
Department of Agriculture furnishes an excellent 
example of the kind of w'ork thaf should be carried 
out; it is collecting and publishing a valuable mass of 
information concerning the feeding habits of birds 
and their nestlings, from which, in the majority of 
cases, they are able to deduce the precise economic 
value of these birds. The Central Bureau for 
Ornithology of the Hungarian Department of Agri¬ 
culture is doing similar work. 

It is proposed to form a British Economic Ornitho¬ 
logical Committee, as such work can best be carried 
out by a number of biologists working together. At 
the last annual meeting of the Association of Econo¬ 
mic Biologists, held in April, 1908, the author mo\ed 
the following resolution, which was carried unani¬ 
mously :— 

“ That this Association, recognising the great need 
of an organised incjuiry into the feeding habits of the 
birds of the British Isles, with a view to obtaining a 
precise knowledge of their economic status, is of the 
opinion that a committee should be formed with the 
diject of carrying on investigations on this subject.^’ 

The Board of Agriculture, recognising the import¬ 
ance of the subject, have promised to help the inquiry. 


THE USE OP AFRICAN ELEPHANTS 
FOR TRANSPORT SERVICE. 

Experiments have recently been made in the basin 
of the Congo, to train elephants for transport ser\ice, 
for the question of transport appears to be one of 
the most difficult with which the Congo administra¬ 
tion has to deal. The African elephant, heretofore 
of value only for his ivory, may in future contribute 
in no small measure to a solution of the problem in 
regions difficult of access by other means. The ex¬ 
periments which have been carried out, up to the 
present, show that elephants can be used to advantage 
for porterage work in regions where the opening up 
of the country is most difficult, because of lack of 
transportation facilities. Contrary to the general 
belief that Central African elephants could not be 
tamed, and made to perform the same service as their 
Asiatic fellows in India, a bulletin is stated by the 
American Consul at Boma, to have been issued by 
the Congo.. Government, announcing the complete 


success of certain experiments conducted at an 
“ elephant farm ” at Api, in the Uele district, in the 
northern section of the Congo State. Here a small 
herd of young elephants has been found in captivity 
for several years, and finally after much effort in 
training them satisfactory results have been obtained. 
The director of the elephant station, in an official 
report, says that these experiments demonstrate that 
the African elephants can live in captivity, and that 
by good treatment they can be induced to perform 
labour. Already the oldest members of the elephant 
farm at Api execute the porterage and traction work 
of the station. They carry drivers on their backs, 
and pack saddles with loads. None of the animals 
are more than seven years old, and since the Indian 
elephants are most efficient at the adult age, 15 years, 
it is believed that even better results may be looked 
for. Mortality among the elephants newly captured 
has been great, and as )et it has not been possible to 
attempt to breed them in captivity, but experience is 
solving the problems of taming; the deaths are now 
few, and fresh recruits are constantly being added. 
With a beginning thus made the scope of the work 
at Api will doubtless be enlarged, and eventually it 
is expected elephant caravans will be established. 
Success in the undertaking means a gre^it deal for the 
future of the country. Despite railways and steam¬ 
ship lines, the Copgo will always be a country of 
forests and of savannas intersected with srvamps. 
European stock does not survive in the tropical heat, 
and native carriers can be employed only to a certain 
extent. The elephant is not affected by the tse-tse 
fly; it can ford the most steeply embanked and rapid 
streams, and, of still greater importance, it can cross 
the swamp lands encountered so frequently in the 
Upper Congo, and so often a barrier to men on foot. 
In establishing lines of communication to the regions 
so difficult of access, and to supplement the regular 
commercial routes, elephants may prove indispens¬ 
able. They should be of even greater value to the 
white man penetrating Central Africa than in the 
jungles of Hindustan. Probably in no part of Africa 
are elephants found in greater number than in the 
basin of the Congo. Recoiling before the advance 
of civilisation, herds which once thickly occupied 
all the humid countries of Central Afiica, are now 
thinning or else gathering in regions inaccessible to 
hunters. They still rang 4 freely in many parts of the 
Congo, though not easily found near posts long 
established. White hunters must obtain, at a cost 
of jf20, a permit for killing them as game, or for 
ivory, and the number allowed to be killed by each 
hunter is limited, as well as the time validity of the 
permit. Natives must also obtain permission to kill 
elephants. By these provisions, wholesale slaughter 
is in a measure checked, and the supply of ivory thus 
partially preserved. But for the permanent preser¬ 
vation of this source of wealth and of the species, 
the experiments in taming at Api also have their 
value. By closely studying the habit - and charac¬ 
teristics of Central African elephants in the work 
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at the Api farm^ much information of scientific value 
.. about the comparatively little known Congo variety 
was obtained. In the region of vast plains cut by 
rivers and swampy streams of the Uele district the 
elephants thrive. They live especially in the marshy 
regions, feeding on the grass of the plains in the early 
morning, and returning to the shelter of near-by 
forests when the sun’s rays grow warm. Rarely are 
the solitary ** rogue ” elephants met in the Congo. 
The African species are found generally in families, 
of three to six animals, but troops of 20, 30, or 100 
are not rare, and witnesses even affirm that troops of 
several hundreds exist. Shunning man, and as a rule 
fleeing at his approach, the African elephant when 
attacked often shows fight and is dangerous. Congo 
specimens have, to a marked degree, the cha¬ 
racteristics which distinguish them from the Asiatic 
species. These, to outward appearance, are particu¬ 
larly the form of the skull and the very large ears. 
The latter even stretch back beyond the neck, and 
cover part of the dank. In colour, the Congo ele¬ 
phants are of a grayish blue, almost of a slate-like 
tint. No one has ever reported seeing specimens of 
the sacred white elephant of India, in the Congo. 
As regards size, Congo elephants have been killed 
more than 14 feet high at the withers and reckoned 
at more than eight tons in weight. Tusks obtained 
are sometimes more than 200 lbs. in weight and six- 
and-a-half feet in length, 

THE USE OF REED LATHS IN 
SWEDEN. 

Although Sweden is a country of unusually ex¬ 
tensive forests, in proportion to its size, and is 
therefore better able than many other countries to 
stand a strain upon its wood products, it is found 
there that certain reeds form a much cheaper ma¬ 
terial than wood laths, in the plastering of ceilings 
and wooden walls of buildings. These reeds are of 
the common kind, and they grow wild in large 
quantities almost everywhere in central and southern 
Sweden, on the borders of lakes, ponds, rivers, 
smaller water-courses, and in marshy places. The 
reeds are used both in the raw state and- in the 
form of a woven sort of matting, according to the 
> customs and preferences of the builders. One method 
is where the reeds are woven into a matting which is 
much more readily nailed to the walls, and ceilings 
than where each reed is nailed on and wired by hand. 
According to the American Consul at Gothenburg, 

' the plant from which this reed grows is known by 
several names in Sweden, but it is most commonly 
called “ vass” or “ vassror.” It seems to thrive best 
in shallow water, on the edges of lakes, but it is also 
sometimes found as a weed among growing grain on 
• low ground. It is the largest of the wild grasses in 
.Sweden, and is considered good fodder for cattle, for 
^Wtueh purpose it is often cut green. The tops are 

sometimes cut off before they go to seed, arid 
used by farmers as stuffing for beds and 


mattresses. The full-grown reeds are about seven or 
eight feet above water, and when they are to be used 
as a plaster-fastening material, they are cut in winter, 
after the leaves have dropped off and the lakes have 
been frozen over. They are never harvested in boats. 
The frozen surface of the lakes makes the reeds much 
more accessible than if they had to be reached through 
water or swampy land, but they should be cut as early 
as possible before the snow has broken them. The 
reeds are not cultivated in Sweden, but are regarded 
as so common that it is impossible to procure the 
young plants or the seeds except by giving a special 
order for some one to go into the country for them 
at the proper season of the year, the spring for the 
plants and the autumn for the seed. There are no 
special purchasing* agents or concerns in Sweden for 
the harvesting of the reeds. On the largest number 
of farms, where such reeds grow, the farmers them¬ 
selves cut the reeds and sell them to the so-called 
rivetting factories. The prices vary considerably in 
different years. On the average a bundle with a 
cross section of ten inches at the lower tie or brace, 
about one foot from the root end, costs, delivered on 
the railway trucks, fourpence to fivepence. The reeds 
are also often bought in lots of twenty bundles, each 
bundle being about two feet in circumference, and 
cost about 4s. 6d. a lot. The mats are of different 
widths, from one to two yards, according to the 
length of the reeds. They contain about twenty 
square yards, and have a selling price at the factory 
of about two shillings per mat. It is impossible to 
state with accuracy the number of mats made and 
sold in Sweden each year. The results of careful 
examination show that these laths are just as durable 
as wood laths. In the case of houses, at least seventy 
years old, which have been pulled down, it has been 
found that the reeds nailed to the walls were just as 
sound as when they were put there. All depends, 
however, upon the manner in which the reeds are 
harvested and kept, because they are easily damaged 
if the bundles are kept wet or covered with ice. 
Wood rivetting mats are scarcely manufactured any 
more in Sweden because they are too expensive. 
Besides that, the reed mats are considered better 
and more practical, because when such are used, 
the plastering does not crack, which was often the 
case when unseasoned wood laths were used. So- 
called loose reeding is used a great deal, that is the 
loose reeds are nailed to the walls and ceilings by 
hand. If skilled workmen are avaOable, such reeding 
can be just as effective as the mats. Whether the 
one or the other of the two systems is used depends 
a good deal upon the custom of the respective build¬ 
ing contractors. The old ones, among whom there 
are many who hold on to old methods, prefer the 
so-called loose reeding. The use of reed mats is* 
increasing as compared with the use of loose reeds. 
The supply of reeds in Sweden is very large, and 
much in excess of the home demand, so that great 
quantities which are never harvested could be avail¬ 
able for. export, . 
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HOME INDUSTRIES. 

Post Office and National Telephone Service .— 
Telephone workers are very uneasy at the prospect 
of numerous discharges in connection with the 
coming transfer to the Post Office. About a thou¬ 
sand men have been paid off up to the present, and 
it is expected that a much larger number will have to 
go. In deciding the basis of valuation for new plant 
the Post Office authorities seemed to have overlooked 
the fact that they are taking over a growing business. 
Obviously it will not pay the company to put down 
plant that will only be brought into use when the 
Post Office has come into possession. The company 
.^cannot, as things are, continue to develop its business 
at the normal rate up to the time when the lease 
lapses. The laying down of new plant will be 
stopped, with consequent discharge of men. The 
public as well as the workmen are likely to suifer. 
The company is providing for the increase of business 
at the usual rate up to the end of 1911. But in the 
following year the majority of the exchanges will be 
full in respect both to switchboards and underground 
plant, and the Post Office will be unable to connect 
new subscribers. If they were to start the work at 
once it would take three or four years to get the 
necessary plant put down. And quite possibly the 
Post Office, taking over such an immense under¬ 
taking, will not be able to apply itself immediately to 
the task, which may mean a further delay of a year 
or eighteen months. If these forecasts are near the 
mark, there will be a period of from four to five years 
in which the development of the telephone system 
will make little or no headway, even assuming that 
the company does not underestimate the require¬ 
ments to the end of 1911, as there will be temptation 
to do. The difficulty would be got over if the Post 
Office would agree to meet the company in respect of 
capital charges in connection with new plant that 
could not he brought into use until after the expiration 
of the company’s lease. 

Insurance against Loss by Pad Debts. —Insurance 
companies and business men have often considered 
the question of loss by bad debts without being able 
to devise a scheme that, whilst fulfilling the require¬ 
ments of the assured, would enable the companies to 
undertake the risk upon satisfactory conditions. It 
is necessary for the insurance company, when it 
guarantees a firm against bad debts, to require the 
assurance that during the period of insurance the 
firm will exercise the usual caution and judgment in 
giving credit. In order to secure this the policy is 
provided with so many irritating provisions that the 
insurance becomes an impossibility. In America the 
difficulty has been more or less met by the institution 
of a ** guarantee account.” The agents undertaking 
the sale of the productions of a manufacturer will, on 
receipt of a somewhat higher rate of commission, 
gnarantee him against bad debts in respect to 
all such sales, the sales being passed through the 
agent’s book, thus enabling them to deal directly 


with the accounts. This method of insurance has 
brought into existence what is known as a ” credit 
man,** whose function it is to give to his employees 
(the selling agents) expert and up-to-date advice as to 
the financial standing of the firms dealt with. Some 
agents pay the manufacturer on short teims for all 
goods they invoice, even though sold on long credit, 
charging the current rate of interest on the accounts 
from the date of payment to the actual due date. 
The advantage to the manufacturer is that the agent 
who insures him against loss is also materially in¬ 
terested in promoting the sale of his goods,, and he 
comes into direct personal contact with the men for 
whose honesty and solvency he is vouching. This 
kind of agency business has become very popular in 
America, being equally satisfactor)' to producer and 
seller, but as yet it has made no headway in the 
United Kingdom. 

Scotch Whiskey. —The Scotch whiskey trade still' 
labours under great depression, but official statistics 
for the last financial year indicate improvement in the 
position. The output of the 150 distilleries situated 
in Scotland amounted to 22,796,000 proof gallons, a> 
decrease of 2,043,000 gallons as compared with the 
previous year, and of 12,972,000 gallon^ as compared' 
with 1898-9, when there was a record output. The 
result of the reduced output is that the stocks in the 
bonded warehouses in Scotland have been reduced to 
115,649,000 gallons, equal to between five and six 
years’ consumption. The consumption of Scotch 
whiskey is not at the moment increasing, taking the 
world’s demand, it being practically stationary at 
slightly over 26,000,000 gallons, which, however, is* 
an increase of nearly 20 per cent, as cempared with 
ten years ago. The industry is still suffering from 
the reckless doings of that time, when the stocks 
were out of all proportion to the requirements of the 
trade. It is expected that stocks will be further 
reduced this year by curtailment of production during 
the coming distilling season. 

Copper Reliefs. —At the recent general meeting of 
the C^co Printers* Association, the Chairman stated 
that part of the capital outlay during the past year 
was due to the laying down of three new plants for 
coppering rollers. It may seem strange that coppered 
rollers are not more commonly used. 'Copper rollers* 
lock up a considerable amount of capital in a print 
works which might be saved by the use of coppered 
rollers. But it is impossible to get the best results- 
in high-classed mill work except on copper rollers,, 
and the pattern on a solid copper roller can be turned* 
off and the roller re-engraved much oftener than on a 
coppered roller. This requires frequent recoating,, 
so that if the patterns engraved are unsuccessful and 
have short runs only, a considerable amount may be ulti¬ 
mately added to the original cost of the roller for the 
ce-depositing operations. These rollers are, therefore, 
confined mainly to shipping styles, which usually 
have long runs, and do not require high-class en- 
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graving, though for very large roller work they are 
almost invariably employed. 

^ The World's Coal Output ,—The Antwerp Bureau 
of Commerce has just published its annual figures of 
the coal output of the world. The world’s total coal 
output for IQ06, the last year for which definite 
results have been obtainable, was 893,249,557 tons, as 
against 844,194,217 tons in 1905. In 1896, the total 
was 546,742,207 tons, in 1886 it was 303,207,780 
tons, in 1870 it was 203,321,112 tons, and in 1850 
only 89,881,357 tons, figures that bear eloquent testi¬ 
mony to the expansion of the world’s industries. The 
United States take the first place as a coal-producing 
country, its total output for iqo6 being 375,397,000 
tons, or more than 42 per cent, of the total. This 
place it has held since 1899, when it wrested it from 
this country. Great Britain comes next with a record 
of 251,050,000 tons, over 28 per cent, of the total, 
and Germany third with 136,480,000 tons, about 
15 per cent, of the total. France makes a poor 
fourth, with 34,313,000 tons. Japan and Canada, 
though as yet far behind the output of the four 
countries quoted, show great expansion in output 
during recent years, Japan having increased her pro¬ 
duction from 1,243,000 tons in 1905, to 12,500,000 
tons in 1906, while the Canadian production has in¬ 
creased five times during the last twenty years, the 
output for 1906 being 9,916,000 tons. 

Labour Troubles,---ThR engineering trouble on the 
North-East Coast is over, and the men, or such of 
them as are wanted, have returned to work. At the 
ballot which was to determine whether they should 
accept the masters* terms, or continue the struggle, 
surrender was agreed to by a majority of 870, there 
being a small majority for peace in each of the three 
societies. The men return to work at the reduction 
•of 2^ per cent, in piecework rates, and is. per week 
In time wages demanded by the employers. Unless 
(these terms had been accepted without further delay, 
a national lock-out was to have been proclaimed by 
<tbe federated employers. As it is, this great calamity 
has been averted. No further alteration in wages is to 
take place for six months, and the men’s representa¬ 
tives are to attend a conference with the representa¬ 
tives of the employers for the purpose of considering 
in what respects the present procedure for dealing 
with the wages question shall.be amended in order to 
avoid stoppage of work. The first meeting is to take 
place within one month after the resumption of work. 
Unhappily the hope, and even expectation, expressed 
in these Notes, that the dispute in the cotton trade 
would be adjusted, has not been fulfilled. The opera¬ 
tive spinners agreed to the 5 per cent, reduction, but 
the card-room leaders refused, and the result is a 
lock-out in the cotton trade, the end of which no man 
can foresee. It is most earnestly to be hoped that 
counsels of moderation will before long prevail, and 
that the dispute will lead to some arrangement being 
inade whereby advances and reductions of wages will 
SEt automatically according to variatioDs in 
of trade. 


GENERAL NOTES. 


Lubkicating Oii-s in Austria - Hungary,— 
The Standard Oil Company and the Vacuum Oil 
Company, as a combine, control the markets for 
lubricating oils in Austria-Hungary. They have re¬ 
fineries in both parts of the Empire, with a joint 
capital of /1,000,000. They are now acting, says 
Mr. Consul Faber in his report on the trade and 
commerce of Fiume, just issued (No. 4099, Annual 
Series) in a combine with the Galician oil refiners, 
and cut out all competition, even in the retail trade. 
The imports of British lubricating oils do not exceed 
6co barrels, and all direct imports from America are 
for the account of the combine. 

Technical Optics.— The Governing Body of the 
Northampton Polytechnic Institute have established 
Day Courses in Technical Optics for the training of 
youths, not less than 15 years of age, who are intend¬ 
ing to take up, or have already taken up, some branch 
of optical work as a profession. Full details of the 
complete course, which extend over two years, will 
be found in the Institute's “ Announcements,” for 
the Session 1908-1909. In addition, there are partial 
courses requiring an attendance of two mornings per 
week, for those already engaged in any branch of the 
optical trade, and also day courses in Mechanical, 
Electrical, and Horological Engineering, and in 
Artistic Crafts, as well as evening courses in all 
subjects connected with these day courses, and in 
other subjects. 

The Suez Canal Trakkic.—T he report of the 
^uez Canal Directors upon the traffic of the waterway 
has just been published and demonstrates the continu¬ 
ance of its great and growing prosperity. The net ton¬ 
nage for the past year shows an increase of 1,282,930 
tons as compared with that of 1906, and an increase of 
1,594,329 tons as compared with that of 1905. From 
the 1st of January, 1906, the rate of transit dues was 
reduced from 8 fr. 50 c. to 7 fr. 75 c. per ton. This 
reduction did not reduce the gross receipts which 
amounted in 1907 to 116,000,096 fr. as against 
113,866,796 fr. in 1905 and 108,161,896 fr. in 1906. 
The increase is not due to abnormal causes but to the 
general activity of trade. There has been an increase 
of 1,195,937 tons, as compared with 1906, in the ton¬ 
nage of British vessels, which amounted to 9,495,860 
tons in 1907, as compared with 2,253,651 tons carried 
under the German flag. The increase in the Canal 
traffic last year was almost wholly due to the increase 
in British tonnage, which was more than twelve times 
as large as the increase in German tonnage. The per¬ 
centage of tonnage under the British ffag has risen 
from 61*7 per cent, in 1906 to 64*5 per cent, in 1907, 
whilst the percentage under the German Bag has 
fallen from 16 per cent, to 15*3 per cent,, the per¬ 
centage under other flags having remained almost 
stationary. 
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NOTICES. 


VIVA VOCE EXAMINATIONS IN 
MODERN LANGUAGES. 

During the present year 28 examinations 
have been held in London, Manchester, 
Bristol, Hitchin and Guernsey. 

At these examinations 615 candidates pre¬ 
sented themselves, of whom ^6; passed (163 
with distinction) and 148 failed. The languages 
taken up were French, German, Spanish and 
Italian. 


The results of previous years are as follows:— 


Year. 

Nurul'er 

Examined. 

l*assed. 


Failed. 

1902 . 


202 


7 J< 

1903 • 

.45 ‘> 

324 


132 

1904 . 

.540 

375 


105 

1905 . 


502 


179 

1906 , 

.<>^4 

4O9 


175 

1907 . 


47 <^ 


J 53 


The following is a complete list of the Vizui 
J^oce Examinations held during 1908 :— 


Place of Examination. 

Date. 

Number of 
Candidates 

Passed with 
Distinction. 

Passed. 

Failed. 

French 

Acton and Chiswick 
Polytechnic. 

March 27. 

22 


18 

4 

Hitchin. 

April 13. 

28 

— 


9 

Willesden Polytechnic.. 

Ma\ 27. 

21 

5 

9 

7 

The Hall, Ealing^ Green 

May 28. 

14 

9 

5 

— 

Tottenham Polytechnic 

May 29. 

48 

16 

23 

9 

City ot London College 
(Candidatesfrom Lon¬ 
don Polytechnics). 

June I. 

31 

10 

x8 

3 

Ke^ent-street Polytech¬ 
nic (Candidates from 
London Polytechnics) 

June 2. 

*5 

10 

*3 

2 

Battersea Polytechnic 

1 Candidates from 

London Polytechnics) 

June 4. 

27 

7 

12 

8 

Guernsey Education 

Committee . 

1 

June xo. 


9 

»3 

3 


Place of Examination. 

Date. 

Number of 
Candidates 

I'assed with 
Distinction. 

Passed. 

French {.continued^ — 




j 

Manchester Education 





Committee 

June 

X 7 


8 

Kensington College ., 

June 30. 

I 21 

13 

5 

** Itarnsbury Park ” 





L.C.C. School 

July >. 

1 i 3 

10 

7 

** Barnsbury Park ” 


' 



L.C.C. .School . 

July 6. 

18 

8 

9 

L C C. Evening School, 





St. Geoege's - row, 


j 



Pimlico . 

July 7. 

: 13 

S 

*; 

L.C.C. Evening School, 





Plough-road, Clap- 


1 



bam Junction .... 

Jul> 8. 

2 <> 

5 

15 

L.C.C. Evening .School 





Sussex-road, Brixton 

J uly Q. 

1 *5 

0 

16 

L.C.C. Evening .School 





Blackheath - road, 





Greenwich. 

July 10. 

i 14 

7 

s 

Merchant Venturers’ 





Technical College, 





Bristol . 

July 14 & 15. 


7 

32 { 

German — 





Willesden I’olytechnic 

May 25. 

lO 1 

3 

8 ' 

Manchester Education 


1 



Committee . 

May 2Q. 

10 ' 

3 

5 

Recent-street Polytech¬ 





nic) Candidates from 


1 



London Polytechnics) 

June I. 

20 . 

9 

Q 

City of London College 





(Candidates from Lon¬ 





don Polytechnics) . . 

June 5. 

x? 

4 

10 

City of London College 





(Candidates froni) 





L. C. C Evening, 





Schools) . 

July 8. 

16 , 

4 

5 

Merchant Venturers’; 





Technical College,' 


1 



Bristol . 

July 13- 

21 

2 1 

12 

Spanish :— 



1 


Manchester Education 



1 


Committee . 

June 2. 

12 

— 1 

5 

City of London College 





(Candidates from Lon¬ 





don Polytechnics) 

June 10. 

18 

X 

8 

City of London College 





(Candidates from 





L. C. C. Evening 





Schools) . 

July Q. 

9 

X 1 

4 

Ttahan : 





Manchester Education 


1 



Committee . 

June X. 

xo 

4 

6 



bx5 ‘163 ' 

304 1 


'148 
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PROCEEDINGS OF THE SOCIETY. 

CANTOR LECTURES. 

THE THEORY AND PRACTICE OF 
CLOCKMAKING.* 

Bt Sir Henry Hardinge Cunynghame, 
K.C.B. 

PART III. 

Compound Pendulums. 

The investigations previously made relate 
only to simple pendulums, that is, to pendu¬ 
lums which, for the purpose of the calculations, 
are supposed to consist of a particle having 
mass, but not size, and suspended by a thread 
without mass. It now becomes necessary to 
extend the inquiry to pendulums of different 
shapes and forms. 

From what has gone before, it might be 
supposed that if the distance from the support 
of a pendulum to its centre of gravity were 

made the time of oscillation of the pen- 

dulum would be one second. It is, how¬ 
ever, easy by an experiment to dissipate this 


Fig. 32. 



idea. For, take a thin rod, and fix four equal 
arms to its lower part, and on each arm let 
there be a weight attached by a screw, and 
capable of being shifted to any point on the 
arm. First bring all the weights into the centre 
and fix them, and observe the time of oscilla¬ 
tion. Then put each weight at the end of its 
arm and again swing the pendulum. Its time 
of oscillation will be found to have increased. 
Yet its mass is the same, and the position 
of its centre of gravity is unchanged. 

Not only experiment but theoretical con¬ 
siderations will bring this point home. For in 
adapting the equations for the movement of a 

* • The Course consisted of Lectures, delivered Jan. so, 
<Feb. 3, xo, X7, 84. In ro>arranging the material for 
fmhtieatlhn, ^be Lecturer has preferred to divide it into 
ifonrpArts. 


simple pendulum to suit the movement of a 
compound pendulum one is struck with one 
obvious distinction between them. Suppose 
that the compound pendulum consisted of a 
sphere fastened to a stiff rod. Not only must 
the mass of the rod be allowed for, but it is to 
be observed that as the pendulum swings the 
sphere rotates (with respect to absolute space) 
about a horizontal axis. To make it rotate 
absorbs momentum. Thus, for instance, if 
the bob of a pendulum consist of a wheel 
mounted on pivots in a crutch at the end of 
the pendulum—if the pendulum is suddenly 
stopped at the lowest point where its kinetic 
energy is the greatest, the wheel will rotate. 
It is obvious that this rotation must be allowed 
for in our calculations. For it is clear that if 
arrangements were made so that the wheel 
which formed the bob should not rotate the 
apparatus would be a simple pendulum. 


Fig. 33. 



We have therefore to make a digression into 
the nature of the laws governing the rotation 
round an axis of a rigid massive body. 

The relationship between pressures which 
act upon bodies and the movements which 
these pressures produce in bodies that are 
free to move, can, of course, be determined by 
experiment ,* as for instance, by observing 
what motion would be produced by the pressure 
of a certain statical weight applied to masses 
placed on inclined planes or hung over pulleys. 
As w'e have seen, the pressures produce 
accelerations that can be measured. The 
pressure produced by gravity on a mass of 
matter will, if that mass is free to move, cause 
an acceleration of speed in it of 32*2 feet per 
second for every second during which the 
gravity acts. 

Every sort of motion may always be resolved 
into two classes, a motion of translation, and a 
twist, or motion of rotation. 

What has been said applies to motions of 
translation; we have now to examine rota¬ 
tion. 

From the principles of statics we learn that 
the twisting effect of a force is measured by 
its amount multiplied into its distance from 
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the axis of rotation. This is called its 
leverage. A continental word has been intro¬ 
duced for it that is not altogether happy, 
called moment.** The word moment origin¬ 
ally meant importance ** or ‘‘value,’* and in 
that sense the word momentum was used by 
Newton to express the quantity or value of 
velocity as applied to masses. The word 
“ moment” has nothing to do with “momen¬ 
tum” and only by accident resembles it. If 
F be a force, its statical moment = F x ^ 
being the length of the lever arm by which the 
force twists the end of the arm round its axis. 
The pressure G that will be exerted by a 
moment F ^ on a point distant b from the axis 

= , At first sight this seems very curious. 


Fig. 34. 



One is inclined to ask how a force F at A can 
be incri'ased to a lorce G at h, or again 
how a force G can be watered down to a 
force F at a. But this enquiry only arises 
from omitting to observe that when G 
presses at B, part of its force is applied at 
o and part at A. The pressure it produces at 

O ; and is useless for twisting pur¬ 

poses. It is only the pressure on A 1=: F = G 

that is of any use in the twisting of the arm 
round F. And this is true dynamically as well 
as statically. So that if we were asking what 


Fig. 35. 



acceleration a massive ball M situated at A 
would receive by the application at B of a 
force capable of producing an acceleration F 
in the ball M if it were applied directly on 
it, the answer would be that the force which, 
acting at A on M, would give it an accelera¬ 
tion F, is that which, if applied at B in a 
parallel direction, would give it an accelera¬ 
tion ^ F, and generally a force F applied at 

a distance b from an axis, will produce in a 
parallel direction an acceleration F on a unit 
mass put at a unit distance from O. Whence, 


then, we may say that the accelerative effect 
of pressures in producing accelerations on 
bodies fixed to an axis is equal to the moments 
of these pressures round the axis of rotation. 

Next we have to inquire from the other side 
what effect these pressures will have in pro¬ 
ducing rotation. 

In the first place, we have seen that the 
effect of a rotary acceleration on the mass 
is minimised in proportion to the distance of 
that mass from the axis, or, to put it correctly, 
the inertia of the mass, that is, its power of 
resisting rotary motion is in proportion to its 
distance from the axis. 

And not only this, but it is also obvious that 
the effect of motion in producing an angular 
twist is in the inverse ratio to the distance of 
that motion from the axis. That is to say, a 
given linear motion round a circle is of less 
effect in producing an angular twist in propor¬ 
tion to the distance of that circle from the 
axis. Hence, then, the inertia to be overcome 
by any acceleration, is increased in tw'o ways 
in proportion to the distance of the body from 
the axis. Not only is any given rotary accelera¬ 
tion less powerful in propor^^ion as the mass 
moved is distant from the axis, but the accelera¬ 
tion is less effective in producing angular 
motion. Whence then it results that the resist¬ 
ance to angular acceleration of a mass M at a 
distance y from the axis, is in the proportion of 

Or in other words the rotary angular 

inertia, or as it is now generally called the 
“ moment of inertia,” of a body at a distance 
7 from the axis is M X 7', and depends on the 
mass of the body multiplied by the square of 
its distance from the axis. Whence then it 
follows that if a force F is applied at a 
distance a from the axis, its moment F a will 
produce on a mass M at a distance 7 from the 
axis, an angular acceleration which is directly 
proportional to F^i thi' moment of the force, 
and inversely proportional to M7‘ the moment 

¥ a 

of the inertia, or in other words in vr—7- and 

M7‘, 

if the body to which the pressure F is applied 
has a mass M', and the force like the gravity 
varies in proportion to the mass, then the force 
F directly applied to would oroduce in it an 
acceleration, /*, and we may then say that a 

(the resulting angular acceleration) = 

If we were only considering the effect of 
gravity on a particle of mass M at a h orizontal 
distance a from the axis, then the moment of 
pressure would be a. M.^., and the moment of 
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inertia would be M. r/-. Hence the angular 

acceleration would be \/r = * And the 

M a- a. 


body would begin to rotate with an angular 
velocity which would be induced by that 
angular acceleration. The vertical linear 
acceleration would, of course, = 

Now', if instead of one mass m, we had a 

whole number of masses vti mo wn . 

arranged at various distances ai Uo a.K a\ 
from the axis, and suppose they were all acted 
upon by forces which produced in them the 
same acceleration f. Then the twisting 
moments of those forces would be m\ a\ f \— 
mi Oi f \—and so on. Now each one of these 
pressures would produce an angular accelera¬ 
tion upon Its own mass, and upon each of the 
others. Thus m\ would produce on tni an 

angular acceleration = 

fthi (^ 2 )'. 

Hence, if we wish to examine tne total effect 
of all the pressures on all the particles, it is 
not sufficient merely to divide the moment of 
pressure on each particle by the moment of 
inertia of that particle and then add the result. 
If we did, this would give as a result merely 
the addition of 


/(: 

= /( 


+ 


_ 1 M ai 
M ' M (au)* 


* + -4. ^ ^ + 

a} * ai * ' ai ' 



But this w'ould be to consider the accelera¬ 
tion on each particle as only acting on its 
own mass. It would be as though they were 
all loose on the axis. But they are bound 
together, and must all go together. Hence 
the acceleration on each affects all the others, 
so that we must take the accumulated effect of 
the moment of pressure of each of the particles 
on the moments of inertia of each of the 
others, and then sum the result. 

Now, the resulting moment of pressure of 
the forces mi aif\ —W2 <S:c., is obviously 

where M is the sum of all the masses, 
and a is the distance from the axis of the 
centre of gravity of all those masses. For this 
is the very definition of the centre of gravity, 
and as this moment of pressure M. a,f, repre¬ 
senting the total of all the pressures is exerted 
on all the particles whose movements of inertia 
are mi &c., we shall, in order to get the 
angular acceleration, have to evaluate the ex¬ 
pression :— 

_ 4 

mi (ai f 4 m% (a-i)'-* 4 (<*3)* ^ 


, In order to shorten this part of the com¬ 
putation we may suppose a quantity, k, such 


that M ^ 4 ^2 (^2)^ + ^3 (<3=3)® 4 - 

.and this distance, will be the radius 

of moments of inertia of the united masses 
m\ mi nil This distance is called the 

radius of gyration. Whence then we see that 
if there are a number of bodies, Wj^3^4 

.at distances a\ a-i from the axis, 

then if the centre of gravity is distant h 
from the axis, and the radius of gyration 
is and the total mass of the whole is 

M, the angular acceleration =/ 

where f is the direct acceleration estimated 
along the path of the particle on the various 
particles, which are in this case of course 
supposed to be subjected to the same accelerat¬ 
ing force. In fact we have now' a force acting 
at the centre of gravity applied to overcome 
an inertia located at a distance from the axis 
equal to the radius of gyration. 

The method of computing the radius of 
gyration must now' be considered. First let 
us take a uniform rod of O A of length =: a, 
w'hich rotates round O. Then, if M be the 
mass of the wffiole rod, the mass of any small 
piece P F = dx distant O P = .v from 0 

is M , and the moment of inertia of that 

. M „ _. 

piece = ^ Hence the moment of 

inertia of the w hole is by integration 

My*.,, , M 

f \'d\ -z=z \ or \ M rt- 
a t,' a 

a 

and hence the radius of gyration 
a 

— — — * 5 / 1 35 ^* 

If X O X', y O Y are tw'o lines in a plane 
figure at right angles ; and P a point in the 
plane of mass w, it is evident that the 


Fig. 36. 



moment of inertia of P with respect to an axis 
O Z perpendicular to the plane = »*. O F^. 
But /w. O F = w. P M- -f w P N-, and 
mVW is the moment of inertia of P round the 
axis X X' and m P N*^ is the moment of inertia 
of P round the axis YY . Wherefore the 
moment of inertia of a particle round an axis 
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is always equal to the sum of the momenta of 
inertia round two other axes at right angles to 
one another and intersecting the first at right 
angles. 


Fig. 37. 
O 



Let O A B be an isosceles triangle of mass 
M with perpendicular from apex = a, and 
base b, b being supposed to be very small as 
compared with a, and let P be an element in 
it distant x from O. 

Then the moment of inertia of P round an 
axis through O perpendicular to the plane of 
the triangle 


= 1- X M. 



2 M 




Whence the moment of inertia of the whole 
elemental triangle 


o 



Whence yf-, the radius of gyration 


v/ 2 


where b is very small. 

Fig. 38. 


D 

M 
O 

C 

If O A B be a triangle forming an clement 
of the circle D A B C with radius a, then 
the moment of inertia of the circle round an 
axis through O perpendicular to the plane 
of semicircle is obviously the sum. of the 
moments of ineitia of all the triangles, and 
therefore the radius of gyration of a circular 
disc round an axis perpendicular to its centre 
a 

^ and therefore the moment of inertia 

of the disc=:-^^^ , 

2 




Whence by the proposition previously proved, 
the moment of an inertia of a circular disc 

round a diameter = and its radius of 
4 

gyration = ?. 

2 

If we know the moment of inertia of a bpdy 
round an axis passing through the centre of 
gravity, we can find the moment of inertia of 
the same body round any other axis parallel to 
the first. For, suppose that P is a particle of 
mass m, in the body of mass M, whose centre 
of gravity is G, and that the radius of gyration 
of the body round (/ — K. Let it be required 
to find the moment of inertia and the radius 
of gyration round any other axis O parallel to 
the first, and distant b from it. 


Fig. 39. 



Let the axis of rotation be taken per¬ 
pendicularly to the plane of the paper, join 
O G, and let it bt* the axis of Let 
G M zz: Xi and P M zz then O P' zz 0 M- 
-P P M- zr (O G -h G M)^ -f P M~ A- -h 
2 xh\ -p .ip -pj'!"' 

Whence the moment of inertia of the particle 
P round the axis perpendicular to the plane of 
the paper through O is = WiA- + 2 mibxi 
-P /WiAv 4 - But the moment of inertia 

of P round the axis tnrough G is ;//iPG- 
= mix{' + 

Hence the moment of inertia of P round the 
axis <) zz moment of inertia of P round the 
axisG -P mxh' ~p zmxhxx. Whence, if we sum 
up the whole of the movements of inertia of all 
the particles P round the axis O we get 
M. R- zz M X- -P M //” -p 2 [mx .11 -f mi x^ 
-f- + ■ ■ • ) 

But this last series mi Xx+ ^^2 -h .... is 
the sum of the moments of all the small masses 
round the centre of gravity. Hence, by the 
definition of the centre of gravity it is z= 0. 
For it is only by this condition that the 
moments of the pressures would be in equi¬ 
librium. Hence, then, if R is the radius of g>Ta- 
tion of the body round O, and // the distance 
of O from G the centre of gravity, and b the 
radius of gyration of the body rour 1 G. 

R‘2 zz -p b\ 
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We can now apply this proposition to the 
moments of inertia already found. 

For example, the moment of inertia of a disc 
of mass m and of radius a round an axis A B 
parallel to its plane and passing’through a point 
O on a line drawn perpendicular to A B from 

the centre of the disc, where A O = ^ is — 


Fig. 40. 



+ mlr. If the disc be considered an element 
in a solid cylinder of mass M, and height 2 3 , 
having its centre at O, so that the axis 
A B passes transversely through its centre, 
then the movement of inertia of the ele¬ 
mentary disc of mass m of radius at 

a distance of x from 0, will be (mass of 

elementary disc) X (— + x^), 

= “ S X (t + ")■ 

Wherefore by integration the moment of 
inertia of the whole cylinder round a trans¬ 
verse axis passing through its centre of gravity 




+ b 


M 

2 b 


4 + 2^ 3 


between limits - + b^ 


M 

8^ 


= “(4 + ") 


where M is the total 


Pig. 41. 



mass of the cylinder, a its radius, and 2b its 
height. This is, of course, of use in the 
computation of the movement of inertia of a 
pendulum bob. The radius of gyration, of 

course = .j. The radius of gyration 

of a sphere of radius a round an axis may be 
eimilaxly shown to be = ,a. 


Hence then to sum up— 

I. The radius of gyration of a rod of length 
a round an axis passing perpendicularly 

to its length round one end = ~ = •57735^* 


P'lG. 42. 



2. The radius of gyration of a disc of radius 
a round an axis passing perpendicularly 

through its centre = —« = 707107/1^. 

V* 

3. The radius of gyration of a cylinder of 
radius and height 2b, round an axis passing 

transversely through its centre = >v/~ 4. - 

4 3 * 

4. The radius of gyration of a sphere of 
radius a round an axis is a = *63255^2. 
These cases will be sufficient for most ordinary 
forms of pendulum bob. 

For suppose we have a pendulum of length h 
from the centre of suspension to the centre of 
gravity of the bob, and the bob is spherical 
with radius <2, and let m and M be the masses 
of the rod and bob respectively. Then from 
what has preceded, the moment of inertia of 

the rod = —and that of the bob round its 

centre is M ^ and round the point O the 
total moment of inertia of the bob is M 
-{- M ^ and the moment of inertia of the 

whole pendulum ■=. m j -f M //- 4- M* d% 

and the radius of gyration k of the whole 
pendulum 

= ( »» 3 + M A". + M ; 

and for a pendulum of length k to the centre 
of gravity of the bob which is cylindrical, and 
of radius a and height 2^, the radius of gyra¬ 
tion round the axis 

I / a" b^\ 

= sr+M( - + + 

When the moment of inertia of a compound 
pendulum about its axis of suspension has been 
found, it is easy to determine its time of oscilla¬ 
tion. For, as has been previously shown, if 
M is its mass, and k its radius of gyration 
about its axis of suspension, and h the distance 
of its centre of gravity from the axis of suspen¬ 
sion, its angular acceleration 

= ^ 

M 
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But if we take a simple pendulum with a rod 
consisting of a mere string, and a bob of a 
single particle of mass M but with practically 
no dimensions, then the distance of its centre 
of gravity from the axis of suspension will be 
equal to its radius of gyration, and its angular 

acceleration will be * C,* ^ If the 

M I 


length of such a simple pendulum be taken such 
that at every position its angular acceleration is 
the same as the compound pendulum given 
above, then the time of swing must be the 

same, and T which, as we have seen ir yr 

g 


w'ill be equal to , but, as we have seen, 

hg 

if /’ is the radius of gyration of a pendulum bob 
about its centre of gravity, and k its radius of 
gyTation about its axis of suspension, and h 
the distance of its centre of gravity from the 
axis of suspension, then 

k- = r- + 

whence then we have / ^ — -- j" - - 

n ft 


aqd // =1 ^ - k'. In this equation 

/ is the length of the ordinary seconds pendu¬ 
lum, k is the radius of g>Tation of the bob and 
rod about their common axis of suspension. 
This expression for h may be shortened thus :— 


•.+W' 


If we expand by the binomial thereon and 
neglect terms after the second this becomes 

/f =/( — ) nearly = 99*412 — - nearly, 

/• 994*2 

/ being the length of the simple seconds 
pendulum in centimetres. 

Suppose that the bob is a cylinder of 4 c. 
radius and 8 c. high, and that the rod is so 
thin that we may neglect its weight and inertia. 


then k' = 4. 

4^3 


9’i 


whence h = 99*3185 c., showing that such a 
pendulum, in order to beat seconds, must have 
its centre of gravity put *093 c. above the low'er 
end of a corresponding simple seconds pen¬ 
dulum. In very careful computations, the 
moment of inertia and centre of gravity of the 
rod ought also to be taken into consideration 
in the computation of k. 

This consideration alters the formula for 
finding T, which then becomes T = w 


= IT v/ 


rooment of inertia round the axis of suspe mion 
moment of forces round the axis of suspension 


If the moment of inertia of the bob round 
its centre of gravity is M then the 


moment of inertia of the bob round the axis 
of suspension = M where h is the 

distance of the C. of G of the bob from the 
axis of suspension. The moment of inertia 

of the rod = m where ^ is J the 

3 

height of the bob. For that part of the rod 
which is inside the bob may be neglected if 
in taking the moment of inertia of the bob we 
neglect the hole in the centre and treat it as a 
solid. The statical moment of forces on the 

bob = M^, and that on the rod = m -^ 

2 

Then taking ^=981*166, and T =. i second 
and = 9*8696, we shall have 

981-1 + »» i- I = 

9-8696 (A= + X-2) + m 

In this equation all the quantities except h 
are known from measurement, so that h may 
be found without difficulty. Its value depends 
of course on the moment of inertia of the bob, 
and the w*eight and size of the rod. If the 
rod is small the tendency is for h to have 
only a slightly smaller value than /, the length 
of the simple seconds pendulum, but if the rod 
is thick and big then naturally h is somewhat 
shortened. It usually works out about one or two 
millimetres shorter than the value of /. It is 
therefore not necessary to make special allow¬ 
ance for it in practice. For in that case I is 
near enough to use as a factor for calculating 
the temperature compensators, and in all 
pendulums the exact regulation of the length 
of the pendulum is alw'ays done by trial. 

The adjustment of the time of swing of the 
pendulum is usually accomplished in one of 
two ways—either by adjusting its length till 
it keeps proper time, or else by w*eighting it. 

The first of these methods is usually effected 
by a screw’ of some sort. In such an arrange¬ 
ment it is of importance that the nut and screw 
should be made of the same metal. For the 
defect of a nut is that you never know on what 
point of it the screw really rests and presses. 
So that if you have a brass nut working on an 
iron screw, alterations of temperature may 
produce unknown alterations of length, and 
every time the nut is touched a new point of 
support is reached and new temperature 
conditions introduced. 

If, however, a nut and screw of the same 
metal are employed, and a lock nut provided, 
a screw is as good a means of support for the 
pendulum bob, as a pin, or any other method ; 
and possesses in addition the advantage of 
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being adjustable. If the screw have 36 threads 
to the inch, a complete turn of the nut w’ill 
very nearly make an alteration of ^ minute a 
day in the time, so that if the nut be divided 
into 30 divisions on the rim, each division 
turned through will alter the time one second 
in a day. 

A pin, however, is a good method, if a washer 
of hard material be put upon it. For by 
altering the thickness of the washer any 
desired position can be given to the bob. 

The amount necessary to shorten a pendulum 
in order to make a given alteration in the time 
of the clock is easily calculated. For if / be 
the length of pendulum corresponding to the 
period of single oscillation then /= ir ^i). 

Now suppose that an amount, /u / is added to 
/, and a corresponding u/ is added to /. 

Then / (I + m) = » 

Square (2) and subtract (i) from (2) then 

If M is small, compared to /, as for instance 
one second in a day, we may neglect /aV-'* 

In this case 2fi/^ = ^ /. Whence 2ft = y. 

This shows us that the proportion to be added 
to / is one half that to be added to /. In other 
words, in order to make a small difference in 
the time, we must make double of that propor¬ 
tional difference in the length of the pendu¬ 
lum. If the pendulum is 99*4037 cm. in 
length, then to make a difference of i second 
a day, or i in 86400, we must add to the 

= 0*023 c. or not quite -jtjVo ii'ch. 

Another method of altering the time of 
swing is by adding weights to the centre of 
the rod. 

As we have seen 




V 


/'moment of inertia of the system, 
moment of forces on the system. 



If, then, on a pendulum consisting of a 
particle of mass M distant h from the point of 
suspension, and whose radius of gyration is 
we place a small weight at a distance d 
from the point of support, the time of swing 
will be shortened. 

Let be the proportion of shortening of the 
ttme^ then 

V (M A 


whence i - fi = 


but ^=irv^J?. ( 2 ). 

_JL_ 

/ m 

m ti 

M ’ It 


V 


1 + 


square both sides and neglect / as too small 
to be reckoned and you have 


2 ft = I — 


, d 't 

^ M h 
. tn d 
* "^M 


But if m be very small as compared with M, 
we may neglect the term containing it in the 
denominator as it will not be large compared 

with I. Whence*ft — ^ //’ ) i^early. 

If the weight m be put in the middle of the 


rod so that d 


i h then and if ft be 


a second in a day, then ft = and — 

Ic^oo showing that a gramme weight put 

in the centre of the rod will accelerate by a 
second a day a pendulum weighing 10*8 kilo¬ 
grammes — 23jlbs. ; other w'eights may be 
calculated easily from this formula. 

It has been shown that a small variation of 
about -75*^/ in length, or more exactly *0023 c, 
produces a difference of time of i sec. a day in 
a pendulum’s time of vibration. This renders 
it obvious that temperature wiW affect the time 
of a clock. For since the linear coefficient of 
expansion of iron is about *000012 for each 
degree Centigrade of increase of temperature 
it is clear that a pendulum rod of 100 c length 
at the freezing point of water, will on a hot 
summer day, at 25° C, become *0300 c longer, 
and thus cause the clock to lose about 13 
seconds a day. Moreover, the expansion of 
the bob will cause other alterations, and the 
change in the temperature of the surrounding 
air will alter its buoyancy, and also affect the 
time. 

And, lastly, changes of barometric pressure 
will also have an influence. 

All these must be considered in order. 

The first and largest is the effect of changes 
of temperature on the rod. 

Increase of temperature by lengthening the 
rod of the pendulum makes the pendulum go 
slower. It is necessary therefore to compensate 
it. A number of plans for compensating 
pendulum rods have been invented. But we 
shall here deal only with— 

{a). The wood and lead pendulum. 

( 3 ). The mercurial bob pendulum. 

(c). The mercurial tube pendulum. 
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(rf). The gridiron pendulum. 
{e). The zinc tube pendulum. 
(/). The lever pendulum. 
(£'.) Invar. 

Fio. 43. 


Il 

T 

(a). Pendulums with a rod of wood answer 
w'ell if the wood be perfectly dry and saturated 
(preferably under the air pump) with paraffin 
wax or else thorou^^hly soaked in spirits of 
wine to which subsequently some shellac is 
added so as to penetrate the pores of the wood 
and keep the damp from affecting it. The 
expansion of wood is about *00000^32 per 
I"" C. That of lead is *0000298 per i°C, thus 
if L be the length of the rod down to the centre 
of gravity of the bob, and 2 ^ be the height of 
the bob, then <6 x .0000298 =: (L -j- 
X *00000432 ; but L = 99*3185 c. Whence 
23 = 33*63 r. = 13 J inches. Wooden rods 
are in considerable use, especially for turret 
clocks. 

The mercurial pendulum consists of a jar of 
glass or steel about 2 ' in diameter hung from 
a steel rod, either by a strap, or else in some 
equivalent manner. The use of steel is pre¬ 
ferable to glass as it is stronger. 

Glass has some advantages because its 
coefficient of expansion is small, and thus the 
mercury column need not be so high as in the 
case of steel. 

The compensation of the mercurial pendu¬ 
lum is a somewhat complicated matter, for 
account has to be taken of the expansion of 
the vessel in wffiich the mercury is placed. If 
ai is the linear coefficient of expansion of the 
steel rod and strap, a., the linear coefficient of 
expansion of glass, and //s the (linear) co¬ 
efficient of expansion of mercury. Then, if 
-2 7 be the internal radius of the jar, V the 
volume of the mercury, and A the height of 
the mercury in the jar, at standard tempera¬ 
ture, V z= Try- /i. (i) But after a rise of tem¬ 

perature of 1® C. 

V (i + ^3)* = (i + {1 + fi) (2) 

where fi is the proportion by which the height 


of the mercury has risen, so that (i 4 i^) is 
the new height, whence eliminating between 
(i) and (2) we have 

M + 4! - I = —t-'^ - I (nearly). 

(14* ^ “ 1 " 2 

The usual values are a,>. = *000054, and a-i 
*00000864 and ui = *00001152, whence 
— *000142. This shows us that for each 
degree Centigrade h increases by an camount 
^ X *000142. Now for each 1® C. the 
rod expands by an amount = 99*3185.^1, 
whence, if 2 ^ be the height of the mercury 
(99*3185 4 - if From which we 

have 2 by the height of the mercury in the 
glass 17*517 c 

6*88 inchcs. 

The heights of mercury in the glass neces¬ 
sary to compensate a steel rod as given in the 
books vary'considerably. The usual cause of 
this is that the expansion of mercury as given 
by various authors varies. I have taken a 
determination made for the Royal Society— 
viz., a =r *000054 (linear) per I 'C, which is 
probably the most correct.* Mercuiy is often 
contained in an iron or steel bottle. The rod 
is fixed to a stopper, which is screwed into the 
bottle. This is a convenient arrangement. It 
is less fragile than glass, and the rod dipping 
into the mercury has a tendency to share its 
temperature. In the above calculation the 
expansion of steel or iron must be substituted 
for that of glass to get a correct result. The 
steel bottle must, of course, not be brazed, or 
the mercury w’ould soon attack the solder. It 
is better to coat the inside of the bottle with 
paint. The outside may be dull blackened to 
facilitate the radiation of heat and keep the 
bob at the same temperature as the rod. 

In this case the figures w*ould be a\ 
~ *00001152 for the rod a-.. = *00001152 for 
the vessel, and .1 j = *000054* mercury, 

whence/*= - i = -0001385. 

1*00002304 

and 2d =. ^ i8-oii8f7y7. 

/X - ,\'l 

= 7*092. inches. 

The mercury and steel pendulum has long 
enjoyed a deserved popularity. Its great 
detect is that it is slow to compensate changes 
of temperature. For if a mercury pendulum 
with a receptacle made of iron is suddenly 

* A very elaborate examination of this subject was made 
by Daily in 1823. See Memoir* of the Astronomical Society, 
vol L, p. 381. He places the height of the mercury in a glass 
vessel at 6 3-ioth inches. This is, however, v Ty small. The 
usual height given in practice is b 8 int hes for a glass vessel 
and 7 inches for an tron one. 



990 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


October 9t 1908. 


heated on the outside, instead of expanding up¬ 
wards, the mercury will at first descend, and 
thus instead of compensating the rod will 
actually add to its error. This of course is due 
to the expansion of the case and not for some 
time will the heat reach the mercury. To avoid 
this Mr. Nelson proposed to use a group of 
tubes of mercury. But this would render the 
air compensations difficult to calculate. The 
considerations given above, however, show 
that mercury pendulums should preferably be 
enclosed in iron cases which conduct heat 
more readily than glass and that they should 
not be made too big. 

Fig. 44. 
lO 


A 





G 


b 

B 


(c). Another form of mercury pendulum has 
been proposed by Reifler. The rod is made 
of a steel tube, projecting some distance 
below the bob and filled with mercury up to a 
certain height, which may be half way between 
the centre of the bob and the suspension. It 
is then obvious that as the heat expands the 
rod and lowers the bob, and thus retards the 
pendulum, that the mercury in the tube ex¬ 
pands and carries a weight up to its surface, 
which, in accordance with the formula given 
above, accelerates the pendulum ; and the 
sizes of bob and rod can be so adjusted that 
these results balance one another. 

In the English Mechanic^ August 23rd, 
1907, the dimensions of a Reifler pendulum 
are given by Mr. Granger. From O to A, the 
surface of the mercury, the distance is 53-9 c. 
From A to B, the bottom of the steel tube, 
the distance is 71*12 c. The bob is of brass, 
and lenticular, and weighs 2*954 grammes. 
There is a large adjusting nut at the eud of 
the tube, which weighs 257 grammes. The 
whole pendulum weighs 5*882 kilos. 

The expansion by heat of the steel rod, 
carrying the bob is *0000115 x loq iTperi® C. 


of temperature, which, as we have seen, causes 
a retardation of *5 secs, a day. 

This, however, is compensated by the ex¬ 
pansion of the mercury in the tube. If the 
clock be retarded *5 secs, a day, the amount 
of mercury which it is necessary to add at A 
will be m* 


Where *5 


_m X ^6400/0 A O A-\ 

2 X M \ lod^ loo^/ 


Whence m = grammes. 


( 0 - 


But 1° C. of temperature will expand the 
mercury in the tube by a vertical linear amount 
= *00014 X 71* 12 ^so that It will add at A a 

weight of mercury w = — X 13*6 x 

4 

•00014 X 71*12 grammes. (2) where d is the 
internal diameter of the tube. 

From these two equations we have d = 
1*564 c or about | inches. The above calcula¬ 
tion is of course approximate only, but suffi¬ 
ciently near for practical purposes. The final 
adjustment of compensation is made by means 
of the nut. 

Various different diameters and dimensions 
can thus be calculated. 

The advantage of this shape of mercurial 
pendulum is that the mercury is well exposed 
to the action of changes of temperature, and 
thus changes rapidly with the changes of the 
rod. 


Fig. 45. 



In this calculation no allowance has been 
made for the distance of the centre of oscilla¬ 
tion from the centre of gravity, nor is it 
necessary. 

(^) I should think, however, that a better form 
for this pendulum, and certainly an easier 
one to calculate, would be that devised by 
Troughton in the eighteenth century, consist¬ 
ing of a flat drum of glass or iron at the centre 
of the bob which should be made annular. This 
would readily take up any changes of tem¬ 
perature, and give a good rise of mercury at 
the central point of the steel tube forming the 
rod. (Fig. 46}. 
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A pendulum might be made to consist of 
a steel bottle, into which a tube for the rod 
is screwed and the whole filled with mercury 
up to a point halfway up the rod and let the 
whole have a mass M. 


Fig. 46, 



Then each degree C of temperature will 
lower the C of G by 99*3185 x 00001152. 
This will lengthen the time of swing by 

99*3185 X -00001152 ^ _ 

- ~— .oo^^3-^ “ *4^5^ second per diem. 

To compensate this we must put a weight, 
w, at a distance — 49*659 from the point of 
, , *4858 

suspension, such that ox m ~ 

M X *000044*982, that is *045 of a grain for 
every kilogramme weight of the bob. 

If the mercury is enclosed in a steel recep¬ 
tacle, then the coefficient of expansion of the 
mercur>* will be -00014 per 1° C, so that in 
order to drive out of such a vessel a weight 
of mercury of *045 grains, by a rise of i'' C. 
the cubical content of it must = 23 cubic 
centimetres. Whence then for every kilo¬ 
grammes of total weight of the bob, we must 
have 23 cubic centimetres of mercury, enclosed 
in an iron vessel. From this a steel tube of 
small bore, which may be the rod of the 
pendulum, leads up to a small chamber 
placed midway on the rod, and into which the 
excess of mercury can be forced, and by its 
weight compensate the retardation due to the 
heat-expansion of the rod. Such a pendulum 
could be made of an iron drum C with interior 
height about J of those of the lead top. 
From this w-ould lead the pendulum rod made 
of iron tube of say one or two millimetres 
internal diameter, and with a small chamber A, 
distant 49*7 centimetres from the point of 
suspension. On the drum could rest a cylin¬ 
drical weight. The chamber should have its 
bottom'firmly screwed on by screws that should 
go right through the mercury and keep the box 
from bulging. 

{d.) The gridiron pendulum consists of a 
number of steel and brass rods placed side by 


side. These are joined together so that the 
steel and brass rods are in pairs. In attach¬ 
ing them to the cross frames care must be 
taken to pin the rods well and firmly on the 


Fig. 47. 



frames with steel pins so that there is no back 
lash. Cross bars must be provided so that the 
brass rods which are in compression do not 
bend, which would of course be fatal to 
accuracy. 


Fig. 48. 



It is evident from the figure that if the single 
lines are made of steel and the doubled ones of 
brass that if— 

ai = -00001152 (steel) 

— -00001800 (brass). 

Then (^/ + ^ -f ^ + / + {c + e) (^2), 

and a f g 99*3185. 

(99*3185 b ^ d)as {c + e) a. 

If the horizontal connecting rods are i c. 
apart, then b zrz d and c 4- 2 = /, and c z 
— d. 

Whence we shall have 

a = 3-128 c, g = 8 c, and e = 87*21 c. 
These dimensions just allow of the bob and 
suspension being fixed in their proper places. 
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I have assumed that the bob is suspended 
from its centre. If it be suspended on its 
lower end, and be of brass or lead, then a 
further allowance should be made for the ex¬ 
pansion of the bob. These pendulums are 
very trustworthy. The only drawback is that 
the rods must be strong to bear a heavy 
pendulum, and that this necessity for strength 
makes them heavy. Hence a substantial 
correction is needful for the large moment of 
inertia of the rods. 

This can easily be done by taking the above 
sizes, calculating the moment of inertia, thus 
obtaining a new value for and then work¬ 
ing the figures out again with the new (and 
slightly larger) values substituted for the old 
one of 99^^185, which is the value of h fora 
pendulum wdth an average moment of inertia. 

In making pendulums with rods of metal, it 
is an excellent thing to ** age this metal by 
giving it some 10 or 20 heatings in hot water, 
say to ioo°Fahr. (36^0.) or so, and then 
allowing it gently to cool. By these repeated 
annealings the uniformity of expansion of the 
rod is greatly promoted. Absolutely pure 
copper, hard drawn and then gently annealed, 
is an excellent material for making a gridiron 
pendulum. 

{e). The zinc and steel pendulum consists of 
a rod of steel terminated at its lower end by a 

Fig. 49. 


.G 

•P 


washer. On this rests a tube of rolled or 
drawn zinc (cast zinc is too soft), which 
supports a washer from which is hung an iron 
tube that supports the pendulum. 

From the figure it is evident that if 
a = *0000115*2 be the linear coefficient of 
expansion of steel, and 0 = *0000288 be that of 
zinc, then 

d X *00002304 -[.(a -j- ^ (*00001152) =: b 

(*0000288). 

Let us suppose that d = j centimetres, then 
a + b -\- c 99*3185 cm. Whence b = 
70*879 c = 28 inches nearly. 

As soon, however, as this result is found it 
wi& be necessary to take the dimensions of the 


tubes of zinc and iron, calculate the difference 
that their weight makes in the radius of 
gyration, and hence find the proper radius of 
oscillation, and then work the sum over again, 
by which means a slight reduction in the 
above-found length of 28 inches will be pro¬ 
duced. In practice, for reasons depending on 
air density, more than an inch will have to be 
taken off this zinc tube ; but the consideration 
of this correction will be discussed presently. 
As the zinc is liable to be crushed with the 
weight of a heavy bob, it is a good plan to put 
a spring on the rod to press upward on the 
bob, as suggested by Ellicott in the eighteenth 
century. For this purpose I prefer a helical 
spring, which may bd embedded in a cylindri¬ 
cal hole in the pendulum. The spring should 
be adjusted so as only to take .J to Jrd of the 
weight of the bob, and thus keep the contacts 
tight up to their work. 

{/). Another method of compensatingpendu- 
lums is due to the French, and was developed 
by Ellicott. It consists in causing the 
unequal expansion of the rods to move a lever, 
which raises the centre of oscillation of the 
bob. Thus, if the central rod expands and 
lets down the back ends of the levers, then a 
smaller expansion of the side rods will let 
down the centres of the levers to a less 
degree, and thus raise the points on which 
the bob rests, and thus, if the parts are properly 
apportioned, the bob may remain at rest, not¬ 
withstanding the heat expansion. As the strain 
on the levers is considerable, Ellicott proposed 
to put a strong spring under the bob, so as to 
take its weight off. Lord Grimthorpe, in his 
work, makes merry with the supposed defects 
of this plan, which he has clearly never tried, 
and I should say probably has not appreciated. 
A more modern form of this pendulum may 
be suggested. It consists of a rod of steel 
and a tube of brass. The spring is helical 
and imbedded in the pendulum bob. 

{g). A great step forward was made a few 
years ago, in the construction of pendulums, 
by the invention by Dr. Guillaume, of Paris, 
of the metal “ invar.*' This remarkable sub¬ 
stance is an alloy of steel and nickel in the 
proportion of about 25 per cent, of nickel. As 
a result a metal is obtained that has a co¬ 
efficient of expansion from ten to twenty times 
smaller than that of ordinary steel. 

The use of such an alloy is obvious, for the 
problem of compensation becomes very easy. 
For instance, with a metal which expands 
*0000004 for each i'- C. a small gridiron about 
two inches long suffices for compensation. Or 
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else the compensator can be placed in the bob 
itself. 

Experiments have been made to see whether 
invar loses its qualities when subjected to ten¬ 
sion . 11 is, however, found to stand remarkably 
well. It chanj;^es its coefficient slightly 
through age, and it should be artificially aged 
by heating a few times in hot water and allow¬ 
ing it to cool. 

Invar is made of various degrees of ex¬ 
pansibility. A very convenient coefficient is 
'OO0003, because if with this coefficient a bob 
be taken made of lead hardened with anti¬ 
mony, and 8 inches high, resting on its lower 
end, the expansion upwards of the half-bob, 
will just correct the expansion downwards of 
the invar rod, and at the same time make the 
allowance for air density that will be presently 
explained. 

The only drawback is that the bob being 
thick expands more slowly than the rod. 
Hence it would be preferable to hang the bob 
from its centre. 

Instead, however, of using the expansion 
of the bob as compensator, it is better to 
employ a brass or copper lube, placed either 
outside or inside the bob, as is explained in 
greater detail hereafter. 

be continued,) 


RAILWAYS IN CHINA. 

A careful and interesting resume of information 
regarding railways in China will be found in the 
bulletin of the “ Societe de Gcographie Commerciale 
de Paris,” from the pen of M, de Lapeyricie, assistant 
engineer of the Shansi railways. The article is 
sub-divided into four categories or sections, viz. {a) 
lines open, {b) lines under construction, tr) the con¬ 
struction of w'hich on principle has already been 
decided on, and {*/) lines in contemplation or pro¬ 
jected. 

{a) Railways Open. 

In this category enter the following : — 

I. Peking-Tientsin-Shan-hai-kwan and New-chwang 
line, 450 miles long. With the exception of the 
short branch line from Wu-sung to Shanghai, which 
was demolished in 1878 and rebuilt in 1898, this 
railway is the oldest in China and originated out of a 
small undertaking constructed in 1892 for conveying 
coal and materials to and from the well-known 
Kaiping collieries, Tong-kew, at the north-west angle 
of the Gulf of Pechili, and Tientsin; continuations 
north-westward to Peking and north-eastward to New- 
chwang and Manchuria have since been made. At 
Kao-pang-tze a branch leads towards Mukden, and 
has already been completed as far as Sinminting: 
the remaining 6o kilometres, or 37 miles, will estab¬ 


lish a continuous line between Peking and Mukden. 
Another small branch, 15J miles in length, between 
Peking and Tung-Chow on the Pei-ho, will raise the 
total mileage to nearly 540 miles. The working of 
the line is in the hands of a mixed British and 
Chinese administration. 

2. Peking-Hankow or Great Central Chinese line. 
—This line has been constructed by the Imperial 
Chinese Railways Company, and is commonly called 
the Lu han railway. The northern terminus is a few 
hundreds of yards distant from that of the Peking- 
Tientsin line, communication between the two being 
effected by a branch from Feng-tai to Lu-ku-kiao. 
The line was officially opened in November, 1905, 
after the completion of the great bridge across the 
Vellow River, a structure not far short of two miles 
in length. This important line is nearly 750 miles in 
extent; its construction w’as not very difficult except 
in respect of bridging, the rivers crossed being 
numerous and important. The w'orking gives good' 
results and there is considerable traffic in grain and 
coal. There is a daily passenger train each way 
between Peking and TIankow, the whole journey 
being effected in three days. The first evening’s 
stop is made at Chan-te-fu, 310 miles, and the 
second at Chu-ma-tien, 563 miles from Peking, the 
Chinese being apparently as averse to travelling by 
night in trains as they are in ships. Theie is also a 
daily passenger train between Peking and Chem-kia- 
chwang, the rail-head for Shansi, and once a week 
there is a train composed of wagonettes, first and 
second-class, with wagon restaurant, which covers 
the distance in 3() hours ; the cars are \ery comfort¬ 
able and the service regular. Betw'een Peking and 
Hankow there are numerous freight trains and the 
goods traffic gives evidence of prosperous develop¬ 
ment. 

3. The Shantung or Tsin-tau—Tsi-nan-fa line. 
Since the German occupation of Kiaochow in 1898 
various lines have been started in Shantung, the chief 
of these uniting the j^ort with the provincial capital; 
it is 271 miles in length, passes through a hilly 
country and taps some important collieries ; it wdll 
also be connected with the great north and south line, 
which an Anglo-German sjndicate is to construct 
from Tian-tais to the Yangtze river. 

4. The Tao-kow—Ching-huan (Honan) line, a con¬ 
cession for which was granted to the Peking Syndicate 
for exploiting coal mines, w'as constructed in 1902-04. 
It has since been taken over by the Imperial Chinese 
Railw’ay Company, but continues to be worked by 
the Peking S\ndicate. It cuts the Peking-Hankow 
lines at Wei-wei-fu for 568 miles from the former city. 
It is about 93 miles in length. 

5. The Shanghai-Wj-sung line, a little over nine* 
miles, connects the great port with the mouth of its 
river, where the great liners anchor. It was originally 
constructed in 1876, was demolished in 1878, and 
reconstructed in 1898. The concession is held by the 
British and Chinese Corporation. 

The total mileage of these railways, already opened. 
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ag only 1,728 miles, branches included, but it must be 
borne in mind that practically they date only from 
"1898. 

{b) Lines under Construction. 

1. Peking-Kalgan.—This line, which is believed 
to be the precursor of the Trans-Mongolian line, was 
begun in 1905. About 30 miles of it is already open, 
and 92 more are to be laid down. It was con¬ 
structed with Chinese capital out of the profits of the 
Peking—Shan-hai-kwan line and the terminus is at 
Nan-kow, near the outer spurs of the Mongolian 
plateau. Its administration and engineers are 
Chinese, and it is intended to be the prototype in 
point of organisation of all other lines in contem¬ 
plation. 

2. Shansi line from Chen-kia-chwang to Tai-yen-fu. 
—The concession for this was granted under similar 
conditions to those of the Peking-Hankow line. It 
is on the metre gauge, about 150 miles long, and is 
intended to develop the mineral resources of Shansi, 
which the late Baron F. von Richthofen described as 
being sufficiently rich to form a reserve for the whole 
world’s consumption. The line was begun in 1904 
and was to have been completed in October last, but 
the mountainous character of the country has inter¬ 
posed difficulties and delay. There are 18 tunnels 
and 12 iron bridges. The line will serve as an im¬ 
portant feeder to the Peking-Hankow line, which it 
joins at Che-kia-chwang, 173 miles from Peking. 

3. Kai-fong-fu to Ho-nan-fu. This line runs 
parallel to the Yellow River and about 93 miles of it 
passes through the yellow loess country. 

4. Shanghai to Nanking.—This is an interesting 
line, about 180 miles in length, and passes through a 
highly fertile and populous rice and silk country 
between the two important cities which form its 
termini. Soo-chow, a famous place in the Tai-ping 
rebellion, and centre of the silk trade, lies about half¬ 
way. The railway is nearly complete.* 

5. Kiangsi line, Kinkiang to Nan-chang.—This, 
like the Peking-Kalgan line, is being constructed 
with Chinese capital and Chinese personnel^ and a 
good deal of interest attaches to the enterprise as a 
national and administrative experiment. The length 
is 81 miles. 

6. Canton to Kow-loon.—An English syndicate 
hold this concession, the object being to unite the 
port of Hong-Kong with the great commercial centre 
of Southern China. 

7. Swatow to Chow-Chaow.—A Chino-Japanese 
undertaking. About 32 miles long. 

8. Lao-kai to Yunnan-sen.—This concession was 
made to the French Government in 1898, and the 
railway (metre gauge) has been under construction 
since 1902, but there are great physical difficulties 
between the valley of the Red River and the Mong-tze 
plateau, a little under 4,600 feet in height. Eighty 
to nini^y bridges, and numerous tunnels have to be 
opWtmpted. In spite, however, of the unhealthiness 

—“•"-—'-ir----— - - - — 

* Opened on the 28th March last 


of the climate, it is expected that the entire line, 
281 miles in length, will be completed in 1910. 

The aggregate length of these lines, under con¬ 
struction, amounts to 1,087 miles. 

(c.) Lines ok which the Construction has 

BEEN DECIDED ON IN PRINCIPLE. 

1. Tientsin to Chinkiang.—Concession granted to 
an Anglo-German Syndicate will run fairly parallel to 
the course of the Grand Canal. Length, including 
two branches, about 912 miles. 

2. Tai-yuen-fu to Sin-ngan-fu, uniting the capitals 
of Shansi and Shensi, traversing the former province 
from north to south, and forming the continuation of 
the Chen-kia-chwang—Tai-yuen-fu line. About 
310 miles. 

3. Canton to Hankow. — Concession originally 
granted to American syndicate and bought back by 
the Chinese Government. The Americans had 
actually constructed about 23 miles, but the plans 
are being re considered by Japanese engineers and 
nothing further has yet been done. It will probably 
pass through Yo-chow, and near the Tung-ting lake, 
and through Chang-sha, Hong-chow, Chao-chow, 
Sam-chin, and Canton. Length about 600 miles. 

4. Foo-chow to Amoy.—About 175 miles. 

5. Lien-chow to Kwang-cheow-nan.—-About 75 
miles. 

b. Hankow to Sz-ebuen.—This project is engaging 
the earnest attention of the viceroys of Sz chuen and 
Hupeh, but many years must elapse before it can 
assume definite shape. Its most likely course will 
be to diverge from the Hankow-Canton line south of 
the Tung-ling lake, and thence trend westward 
towards Chung-king and Sz chuen. A biancb 200 
miles long would connect with Kwei-yan for the 
capital of Kwei-chow. The main line would be over 
800 miles. 

7. Yunnan-sen, Sui-fu, Cheng-lu.—Is occupying 
the careful attention of the promoters of the Tonking- 
Yunnan line, who hope to attract towards the port of 
Haiphung the products of the rich province of Sz- 
chuen—silk, c.otton and minerals— and its 60,000,000 
of inhabitants. There appears to be no doubt that 
the line is quite feasible but it would take time. Its 
length would be about 530 miles and would thus 
connect the capital of Sz-chuen with the sea, at a 
distance of rather more than a thousand miles. The 
total mileage of this group would be about 3,618 
miles. 

(d) Lines in Contemplation or under 
Consideration. 

1. Tai-ycn-fu to Tatung-fu.—This line is called for 
by bankers and merchants of Shansi who have applied 
for permission to build it; it would traverse all the 
northern part of Shansi, which is lacking in means of 
communication. Length about 187 miles. 

2. Honan-fu to Sin-ngan-fu.—Has been applied for 
by the financiers who are constructing the Kai-fong— 
Honan-fu line. It would follow' part of the course* 
of the Yellow River and dispose of the trade of an 
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important area of Central China. Length about 
318 miles. 

3. Sin-ngan-fu to Lan-chow.—Would penetrate 
furthest into the heart of China and open up its most 
distant and secluded province, Kansu. Very difficult 
to construct, the height in some places being 6,000 
feet. Length about 430 miles. 

4. Sin-ngan-fu to Chcng-tu-fu.—Would form the 
last section required to unite the capital of Sz-chuen 
with Peking. A difficult line, 360 miles long. 

5. Sin-yang to Chin-ldang.—Would tap a rich 
cereal region. Length 310 miles. 

6. Soo-chow, Hang-chow, and Ning*po.—Con¬ 
cession promised to British and Chinese Corporation. 
Rather under 170 miles. 

7. Nan-chang to Chang-sha.—Projected by the 
notables of Kiangsi, and will form a logical link 
between the Kiu-kiang—Newchang and Han-kow— 
Canton line. Length 200 miles. 

8. From the Tong-king frontier to Nanning-fu, 
Oo-chow and Canton.—The first section of this line 
was planned out in 1897, but has never got any 
further, i.ength, including two branches at Pakhoi 
and Kwei-lin, about 690 miles. Total length of the 
group 2,575 miles. 

Speaking generally, Mr. Lapeyridre thinks that 
the above projects could be all carried out in 15 to 20 
years, though, of course, there are important con¬ 
siderations, such as the particular demands which the 
provincial (lovernments may make on the Central 
Government which may profoundly afifect the situa¬ 
tion. There may, too, be a tendency towards homo¬ 
geneity in the whole system, and probably two gauges 
may come to be adopted, according to the nature of 
the ground, viz., the metric gauge and 145 m. gauge. 

Summary. 


{a) Lines already open . 1,728 miles 

{b) Under construction . 1,087 

(c) Sanctioned.3.618 ,, 

(rf) Projected . 2,575 „ 

Total. 9,008 miles. 


M. Lapeyriere remarks that compared with the \ast 
population of the Chinese Empire, the above total is 
quite insignificant, and is sure to be largely exceeded 
at no distant date. He states also his willingness to 
contribute any other information in his power on a 
topic of such widespread interest. 


THE ITALIAN BEET-SUGAR INDUSTRY. 

All the sugar produced in Italy is refined from the 
sugar-beet. No cane-sugar is produced, and there¬ 
fore a small quantity is imported to meet a special 
demand, the imports in 1906 amounting to only 
12,412 tons, the largest import since 1902, when it 
amounted to 20,on tons. Austria supplied more 
than one half the total imports in iqof), France, 
Belgium, and the United Kingdom following in the 
order named. The 100,000 acres under sugar culti¬ 


vation in Italy were formerly almost waste ground, 
with the exception of a small amount of fruit grown 
thereon. To-day this ground yields from to £12 
worth of beets per acre. Formerly the fruit grown on 
the ground brought from £$ to £^ per acre. This 
increase means a great deal to Italian agricultme in 
general. It raised the wages paid for farm labour a 
little over one penny per acre, and gives employment 
to large numbers of factory hands at from two 
shillings and sixpence, to four shillings and sixpence 
per day. According to the United States Consul at 
Milan, there are at present about 26,000 persons 
employed in the sugar industry in Italy. The by¬ 
products are used to good advantage, mostly for 
feeding animals. The price of these by-products is 
about one shilling and tenpence per ton. To produce 
the Italian sugar output it is neces.sary to use 
1,100,000 tons of beets, and these yield enough by¬ 
products to feed 30,000 cattle. It is also stated that 
the waste of the refinery process is commencing 
to be used as a fertilizer. In many other ways 
the industry has been useful. The molasses 
waste of the beet in Italy is not manufactured, 
on account of the high cost of that process, but is 
sold in the open market for the distillation of alcohol. 
It takes 9*54 tons of sugar-beets to jiroduce one 
ton of sugar. The Italian lefinery must pay the 
cultivator an average price of nineteen shillings per 
ton of beets, including transport expenses from the 
field to the refinery. Therefore o\er £^) must be 
spent for beets to make one ton of sugar. The cost 
of manufacture, excluding interest on capital, amounts 
to about £^ per ton of sugar. After refining expenses 
are paid, excluding interest on capital, a ton of sugar 
costs in Italy about ;fi3, or nearly three half-pence a 
pound, not including the Government tax on pro¬ 
duction. The various sugar-beets, cultivated at 
present in Italy, are grown from selected imported 
seeds, although results obtained are not entirely 
satisfactory. Italy stands in great need of native 
seed. Italy imports annually seed of all kinds to the 
value of about 730,000. It often happens that the 
imported seed is of inferior quality. The Italian 
demand for seed can not at all times be supplied by 
foreign seed exporters, and in such cases the seed is 
collected immature and sent in that condition to 
Italy. The “ Unione Zaccheri,” with main offices in 
Milan, is an oiganization of Italian lefineries to 
control production. The union establishes the 
quantity of sugar that each refinery may produce in 
any given year. Every Italian refinery, except one, 
is a member of the union. There aie thirty-four 
refineries in Italy to-day, and the construction of the 
thirty-fifth was started about six months ago. The 
union determines the selling price of sugai in Italy, 
which has always to be lower than that for which 
imported sugar could be sold. The union is believed 
in Italy to be of the greatest assistance to the success 
of the sugar industry. It does not speculate, nor 
can it create special and abnormal jirii'es, on the 
Italian market. By its aid it is next to impossible to 
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turn out an over-production, such as, happening 
often, would mean the ruin of the industry. There 
is about ;f4,900,000 invested in this industry in Italy 
at the present time. 


THE DEPOPULATION OF IRELAND.^ 

From li-ioi to 1846 the pojmlatioii of liclaiid 
steaddy incieased, while from 1847 to the juesent 
time It has just a.s steadily diminished. 'I'hcvcai of. 
the great famine marks a dniding line in Ii'sh 
histor}'. Before 1846 the agricultuie of this countiy 
was largely of the tillage order, while since that date 
it has assumed the pastoral form. 

The dominant influence in Irish industiial history 
for the early forty-li^e years of the nineteenth centur>’ 
Avas Foster’s Corn Law. It is not, peihajis, an over¬ 
statement to say that no Act so profoundly modified 
our histoiv as the far-reaching measure brought 
forward b) Foster in 1784. Its author modelled it 
on the English Corn Laws as they had existed since 
1688. The change from pasturage to tillage came 
at a time Avhen it pioved peculiarh suitable to the 
reciuirements of England, where the industrial rcNolu- 
tion Avas making rajnd stndes. Consequently the 
demand acioss the Channel for coin enonnously 
increased, and the supjih came large!) from Irel.iml.. 
AVith the rise in the price of com came the incAitable 
influence in the marriage rate. In j8ii the popula¬ 
tion Avas 5,056,466; in 1821 it Avas 6,801,827; in 
1831 It Avas 7,767,401 : in 1841 it Avas 8,199,853; and 
in 1845 it was 8,295,061. 

With the fiill of prices consequent upon the con¬ 
clusion of the Napoleonic w ars the hard years began • 
to come. The tide of emigration flowed in 1826 and 
1827, for the landlord attempted to consolidate the- 
small hohlings. The development of transpoit coin¬ 
cided with the opening of the Mississippi Aallc), and 
these changes promoted the growth of free trade in 
England. What graA’ely aflected Ireland since 1846 
was not the potato famine, but the abolition of the 
Com LaAvs. A student of eighteenth-centuiy’ Irish 
history at once j>erceives that Ireland passed through 
many famines. The emigration statistics tell the 
tale of some of the results of the change in English 
commercial policy. 

This country flourished before 1846, but its state 
Avas entirely artificial. No real dependence could, 
therefore, be j^laced in Avhat had happened. With 
the abolition of the Corn Laws the fictitious industnal 
life of the country Avas at once evident. When free 
trade began, for a time this land did not prosper, but 
at last some measure of success has been vouchsafed. 
To-day an Irishman feels at least that his hardly-won 
industrial triumphs are all his own, that they are 
largely independent of State control and State 
support. 

* Abstract of a paper read before the Economic Section of 
tby Briflsb Association at Dublin, 1908, by Robert H, 
Murray, M.A. 


HOME INDUSTRIES. 

The Cotton Trade Dispute ,—There is no sign of 
coming peace between the disputants. The outlook 
indeed grows more disturbing as the days pass 
without apparently any desire on either side to 
immediately end the lock-out. It is estimated that 
36,000,000 spindles are now idle, these employing in 
round numbers 100,000 persons. The lessened pro¬ 
duction is said to be popular with spinning employers 
who think the lock-out should at least last a month in 
order to improve the margin between the raw material 
and yarn.* Weaving machinery which depends on 
bought yarn is gradually closing down in consequence 
of the scarcity of twist and weft. Within the next 
few days it is expected that over 100,000 looms will 
be idle, these increasing the number of unemployed to 
from 200,000 to 250,000. The North and North-East 
T.ancashire Association of Employers w’ho have manu¬ 
facturing members Avith spindles, have decided to 
take no part in the fight. The feeling grow's that 
abitration should be pioposed from influential 
quarters, but Lancashire is notoriously unwilling to 
allow outsiders, however distinguished, to interfere in 
its labour disputes. 

Foreign Finns and the Patents Act ,—The Mayor of 
Wigan is about to call a conference of local authori¬ 
ties to consider the best means of advertising the 
locality as a centre for the establishment of industries 
by foreign firms affected by the Patents Act. The 
contention is that Wigan can offer excejitional 
facilities to firms that are obliged by the Patents Act 
to manufacture in England or forfeit their patent 
rights. It is surrounded by coalfields, and has 
several steel and iron works, whilst its canals and 
railway services bring it into association with all 
parts of the country. According to the Mayor, 
there are several valuable sites for works which could 
be obtained at a peppercorn rent. Certain kinds of 
labour too are said to be cheaper at Wigan than else¬ 
where in Lancashire. 

Trams without Ratls,~-rA, sub-committee of the 
Manchester Tramways Committee has been consider¬ 
ing, and has just reported upon, the system of track¬ 
less trams, or trolley-fed electric omnibuses. The 
system is a compound of the omnibus and tramway 
systems. An omnibus equipped with one or more 
electric motors receives cunent through overhead 
trolley wires and a swivelling trolley arm similar 
to that used on tramways. But there are no rails, 
and the driver of the ’bus can choose his own path 
on the street. Mechanically and electrically the 
system presents no difficulties. The essential differ¬ 
ence between the two systems is the absence of rails 
in the trackless system, which means the saving of 
capital outlay, but a railless car puts a much severer 
strain on the overhead construction than a tram car 
because of thb jolting of the ’bus, and th( side pulls 
transmitted through the trolley arm when the car 
passes from one side of the road to the other. 
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And the omnibus requires to be more strongly built 
than the tram car running on well-laid tracks. The 
railless system may be sujierior for infrequent services, 
but in great towns the tramway is likely to hold its 

The Americaji Cotton Crop, —Two separate reports 
from the United States Government warrant the 
expectation of a good cotton crop notwithstanding 
the August drought. In one of these reports it is 
stated that up to September 25 th the number of bales 
ginned was 2,582,000, which compares with 1,532,607 
in 1907, and with 2,057,^83 in 1906, one of the biggest 
crops on record. As to the “ condition ” of the 
crop it is given as 69*7 per cent, on September 25th, 
as against 677 per cent, last year. But with plenty 
of cotton Lancashire may still starve if the industrial 
quarrel continues. At present buyers seem hardly to 
believe in the strike. 

I.ondon Electricity. — Last week there was an im¬ 
portant conference of representatives of local authori¬ 
ties in London and district held at Shoreditch. 
Kepresentatives were present from many borough 
councils owning electricity undertakings, together 
with delegates from outside bodies whose areas are 
scheduled in the principal Bill to be considered by Par¬ 
liament jn its autumn sitting. The conference passed 
several resolutions~one, whilst protesting against the 
principles contained in the London and District 
Electricity Bill, expressed the opinion that a clause 
should be inserted so as to provide that in the event 
of purchase taking place in 1931 01 I93^> the amount 
to be paid for goodwill shall not exceed twenty years 
compensation based upon the net annual profits of 
the company. In regard to the London Electricity 
Sujiply Companies’ Bill it was stipulated that a steri¬ 
lisation clause similar to that imposed upon the old 
water companies, the eflect of which would be to 
prevent compensation being paid in respect of capital 
expenditure incurred as a result of the new poweis 
being obtained .should be incorporated in the Bill. 
The Conference also appointed a deputation to w’ait 
on the President of the Board of Trade for the pur¬ 
pose of asking that the borough councils should be 
given linking-up powers on the same lines as those 
proposed to be taken by the present companies. 

Consequential Losses from Eire. —A leading in¬ 
surance company has just issued a new policy cover¬ 
ing consequential losses due to fire. It provides com¬ 
pensation for the loss of profit and income following 
a fire, protecting the assured against increase of 
working costs and the payment of standing charges, 
including interest on debentures, mortgages, loans, 
bank overdrafts, or other borrowed capital, divi¬ 
dends or preference shares, rents, temporary rents, 
rates and taxes, salaries to permanent staff, and 
wages to skilled employes, directors’ and auditors’ 
fees, insurance premiums, travelling expenses, and 
advertising due-to Jiartial or total interruption of busi 


ness by fire.” The premiums charged vary according 
to the measure of the risk undertaken, but approxi¬ 
mate to the rate per cent, charged for ordinary fire 
insurance. 

J'oretgn Substances in Cotton. —Recently a Liver¬ 
pool firm of cotton brokers directed the attention of 
the British Chamber of Commerce in Alexandria to 
the discovery of a box of lucifer matches embodied in 
an Egyptian bale of cotton. “It is bad enough,” 
they write, ” to have complaints about rubbish, such 
as pieces of iron, steel rivets, canvas, and other debris 
being found in Egyptian cotton, but when it comes 
to live matches it is high time a strong warning was 
i.ssued to ginners for the exercise of better super¬ 
vision.” Upon this statement the British Chamber of 
Commerce in Alexandria has made representation to 
the Elgyptian cotton-pressing establishments, and also 
to over twenty ginning firms, regarding the danger of 
foreign substances being mixed in the bales before 
shij>ment. 

Lubrication in Factories. —Often there is much 
difficulty in oiling small machines or tools, so as to 
keep fhem lubricated. For example, one of the 
difficulties encountered with piping systems is the 
clogging effect of chips and waste, and a correspon¬ 
dent w’rites that the plan adopted by an American 
tool company is to have an opening in the pipes 
which carry the used oil from the machines* to the 
filters. The ordinary gas pipe employed has been 
cut away at the top for nearly the whole length, 
making a continuous slot, except at the ends, where 
enough stock is left for the necessary couplings and 
elbows. Thus there is virtually an open gutter for 
the oil from the machine, and any detritus in these 
canals can be obser\cd and remo>cd. The piping 
runs under the benches which carry sexeral hundred 
machines for milling the plate in drills, and the tank 
is situated on the ceiling at the end of the shop. To 
test the oils supplied, hNe gallons are taken from each 
shipment and tested separately by a machine which 
has its own pipe line, pump, and filter. 

Open Hearth v. Bessemer .S 7 tv/.—In a paper read 
at the Iron and Steel Institute, which met at .Middles¬ 
brough last week, under the presidency of Sir Hugh 
Bell, Mr. llawdon, dealing with the steel industries 
of the Cleveland district for the last quarter of a 
century, referred to the large increase in the tonnage 
of iron and steel produced in the district, most of 
the latter being made by the open-hearth process. 
The figures .show that there is no increase in the 
tonnage of Bessemer steel for tl.e last five years, and 
it IS stated that 71*5 per cent, of the steel now made 
in Great Britain is of open-hearth make. Since the 
Institute met at Middlesbrough twenty-five years 
ago the iron industry has given place to Bessemer 
steel, and later the Bessemer produc was super¬ 
seded by the higher quality material produced by 
the open-hearth process. The ^layor of Middles- 
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brough, in welcoming the members of the Insti¬ 
tute,' gave some striking figures showing the growth 
of the export of iron and steel from the Tees, which 
has increased from 1,126,000 tons in 1880 to 
2,330,000 tons in 1007. The total manufacture of 
-iron and steel for home and export in the north-east 
district for the year 1907 was approximately 5,134,000 
tons. Middlesbrough is now the centre of the largest 
iron and steel making district in the world. 


OBITUARY. 


General Francis Horn blow RirNDAi.L, 
C.S.I.—General Rundall died at Moflfat on the 
30th September. He was the youngest son of 
Colonel Charles Rundall, Madias Army, born 
at Madras December 22, 1823. After being edu¬ 
cated at Kensington and Addiscombe (H.E.T.C. 
College), he was commissioned in 1841 to the East 
India Company’s Engineer Corps, and he spent 30 
years in India, where he held several appointments in 
the Public Works Department, and for scv«n years 
served in the Godavery district as assistant to Sir 
Arthur Cotton. He was Chief Government Engineer 
in the Bengal Irrigation Department, and subse¬ 
quently from 1871 to 1874 Inspector-General of 
Irrigation to the Government of India. 

General Rundall was elected a member of the 
Society of Arts in 1883, and in the same year he 
read a paper at one of the Ordinary Meetings on 
“ The Suez Canal, its Enigneering, Commercial, 
and Political Aspects.” In the following year he 
read one on “ A System of National Water Regu¬ 
lation necessary in regard to Supply, Floods, Drainage, 
and Tran.sit.” At the Society’s Canal Conference in 
1888 he read a paper on “ Inland Transport in the 
Nineteenth Century by Land and Water.” 

Besides reading papers, General Rundall was 
a frequent attendant at the meetings of the Society 
when subjects connected with irrigation were dis¬ 
cussed, and joined in the discussion. 

Sir George Livesev, M.lNST.C.E.—Sir George 
Livesey, Chairman of the South Metropolitan Gas 
Company, died at his house, at Reigate, on the 
morning of the 4th inst. He was bom at Islington 
8th April, 1834, the eldest son of Mr. Thomas 
Livesey, Secretary of the South Metropolitan Gas 
Company, and when only 14 years of age he himself 
entered the service of the company, of which he 
became Chairman in 1885. His whole life was, 
therefore, devoted to the business of gas making. 
In The Times obituary there is a full account of the 
system of co-partnership among the employes of his 
Company, which he introduced, and which was so 
gr^at a success. He was a member of the Labour 
Cwmission 1891.94, and served on the War Office 
Consinittee on the Employment of ex-Soldiers 1908. 
Sir George was elected a member of the Society of 


Arts in 1873, and he was a member of the Council in 
1902. 

Bennett H. Brough, F.I.C., F.C.S.—Mr. 
Brough, Secretary of the Iron and Steel Institute, 
died at Newcastle-on-Tyne, on the night of Satur¬ 
day, the 3rd instant, after an operati9n performed on 
Friday. He was seized with illness at the close of 
the sittings of the Institute, at Middlesbrough. 
Mr. Brough was an Associate of the Royal 
School of Mines, and formerly Instructor in Mine 
Surveying in that Department. He published 
in 1888 a Treatise on Mine Surveying, which 
has run through twelve editions. 

He was elected a Member of the Society of Arts in 
1896, and delivered three courses of Cantor Lectures : 
I. Mine Surveying (1892). 2. Metalliferous Deposits 
(1900). 3. Mining of Non-Metallic Minerals (1903). 
Also a course of Juvenile Lectures on Perils and 
Adventures Underground (1906). He read several 
papers on mining subjects from r886, and received 
the Society’s Silver Medal for his paper on Mining at 
Great Depths (1896). He was 48 years of age. 


GENERAL NOTES. 

SwiNBY Lectures on Ge()Loc;v.—A course of 
twelve lectures on the “Geological History ol the 
American Fauna ” will be delivered by R. V, 
Scharff, B.Sc., Ph.D., F.L.S., in the Lecture 
Theatre of the V’^ictoria and Albert Museum, South 
Kensington, on Mondays, W'ednesdays, and Fridays, 
at five p.m., November 2, 4, 6, 9, ii, 13, lO, 18, 20, 
23, 25, 27. Admission to the course is free. 

Trade r<.ouTES in Mosul.— The usual routes to 
Mosul are as follows :—(i) Sea to Basra, thence river 
steamer to Baghdad, and thence mule or camel trans¬ 
port to Mosul; (2) Sea to Beirut, thence rail to 
Aleppo, and thence mule, camel, or waggon transport 
to Mosul; (3) Sea to Samsoun, thence mule or 
waggon transport to Diarbekir, and thence by raft 
down the Tigris to Mosul. The first route (Baghdad) 
has the advantage of a service of British steamers as 
far as Baghdad. The second (Beirut) is sometimes 
quicker but is very uncertain at present, and arrange¬ 
ments have to be made for clearing and forwarding 
goods at Beirut, and again for forwarding on from 
Aleppo. The Samsoun route has ihe advantage of a 
carriage route as far as Diarbekir, and is sometimes 
used for the transport of heavy articles ; but it is apt 
to be closed for three months in winter. Reporting 
on the various routes, Mr. Vice-Consul Young (No. 
4116, Annual Series), says that packages for mule 
transport should not weigh more than 150 lbs., or at 
least 170 lbs. each; for camel transport 230 lbs. 
Two such packages form a load. The utmost atten¬ 
tion should be given to packing, in view of the care¬ 
lessness with which the animals are frequently 
unloaded. « 
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have accepted his resignation with very great 
regret. 
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14th inst. Present : Sir William Lee-Warner, 
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BayL'y, K.C.S. I., Sir Athelstane Baines, 
C.S.I., Thomas Jewell Bennett, C.I.E.. Sir 
M. M. Bhownaggree, K.C.I.K., J. F. Finlay, 
C.S.I., Colonel Sir Thomas Hungerford 
Holdich, R.E., K.C.M.G., Henry Luttman- 
Johnson, Ale.xander Rogers, Colonel Sir 
Richard Temple, Bart., C.I.K., Sir James 
Thomson, K.C.S.I., Thomas H. Thornton, 
C.S.I., D.C.L., Sir Raymond West, K.C.T.E., 
LL.I)., Lieut.-Colonel Sir Curzon Wyllie, 
K.C.LE., with S. Digby, C.I.E. (Secretary of 
the Section). 
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For the convenience of members wishing 
to bind their volumes of the Jotirnalf cloth 
covers will be supplied, post free, for is. 6d. 
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PROCEEDINGS OF THE SOCIETY. 

CANTOR LECTURES. 

THE THEORY AND PRACTICE OF 
CLOCKMAKING.* 

By Sir H?:NRy Hardixc^e Cuxvxohame, 
K.C.B. 

PART III .— {toNtinued), 

Having thus dealt with the mode of com¬ 
pensating the effect of temperature on the 
pendulum rod, we must next turn to the bob. 
The effect of a rise of temperature is to expand 
the bob, and thus slightly to increase its 
moment of inertia, the mass remaining the 
same. To counteract this it is therefore 
necessary slightly to raise the bob. Let us 
suppose the new moment of inertia after ex¬ 
pansion about the centre of gravity becomes 
I (i + a)-’ where .v is the linear coefficient 
of expansion of the bob. 

Then h changes from 00*412 - r 

90*412^ 

to 00*412 — ^ ^ for each rise of i C. 

- 99^4,2 

h being the amount of change in the length 
of the rod necessary to compensate the 
changed moment of inertia of the bob. 

This is the amount that has to be compen¬ 
sated. Now, suppose we make the bob com¬ 
pensate its owm change of mv)ment of inertia. 
This can be done by suspending it at a point 
P at a distance h' below the centre of gravity 
G h (see h'ig. 49, p. 992). The effect of this will 

• The Course ronsisted of Six I-ectures, delivered Jan. 20, 

; Feb. 3, 10, 17, 24. In re^arrangfing the ni<iterial for 
publication, the Lecturer has preferred to divide it into 
Four Parts. 
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^be, when the moment of inertia of the pendu¬ 
lum is increased by the increase through heat 
of the moment of inertia of the bob, to raise 
the centre of gravity and thus shorten the 
effective length of the pendulum. If o the 
coefficient of expansion of the bob through 
heat is arranged so as to compensate the 
change in the moment of inertia we shall 
have 

, , 2 a K- 

h a zz. ^ - 

99412. 

Whence h ~~ *02 K'^ nearly. 

This then is the distance of the point of 
suspension of the bob below its centre of 
gravity in order that it shall be auto-compen¬ 
sating, where K is the radius of gyration of 
the bob on a horizontal axis through its centre 
of gravity and at right angles to the plane of 
its motion. In the case of a cylindrical bob 
10 centimetres high and 10 cm. diameter, 
K 14*5, and therefore h = -29 c. In the 
case of a lenticular bob of 20 cm. diameter, 

the value of K* = 3 L = 50. And h' — 1 c. 

2 

This value of h is independent of the metal of 
which the bob is made or of its coefficient of 
expansion, and this depends only on the size 
and shape of the bob. 

Wc have now to deal with corrections due 
to the change of density in the air in which 
the pendulum is placed. 

Of course, when a pendulum is in motion, a 
considerable resistance to its path is offered by 
the air. This resistance acts so as gradually 
to shorten its path, each swing being in ampli¬ 
tude only a percentage of the last. 

But it can be shown by a mathematical 
computation, that though the resistance 
of the air affects the amplitude of the 
swing, it does not affect the time of swing, 
at all events to any extent that is 
appreciable, so that, as far as resistance of 
the air is concerned, it has no effect on the 
time of 9wing of the pendulum. From this, it 
might be concluded that no correction need be 
made for any changes in the condition of the 
air, so that a pendulum would keep the same 
time, whether in the air or in a vacuum. 

This conclusion would, however, be incor¬ 
rect. For though the alteration of the resist¬ 
ance of the air has no effect upon the time of 
^iwing, the alteration of the buoyancy of the 
air most materially affects it. And this effect 
^ can be calculated. 

The principle discovered by Archimedes, and 
caHed after him, establishes the fact that when 
a body is weighed in a medium, such as water 


or air, its weight is less than its weight in 
vacuo, by the weight of the medium displaced \ 
that is to say, by the weight of a volume of 
air, equal to the volume of the pendulum bob, 
this air being of the density of the air sur¬ 
rounding the bob. It further follows that the 

formula T = ic ^/j which is true for a vacuum^ 

needs correction when the pendulum is swing¬ 
ing in air. 

This correction is made by modifying the 
value of^. For of course, if the weight of the 
bob is lightened by the buoyancy of the air, its 
mass remaining the same, the new value of g 
will be found by diminishing it in the propor¬ 
tion that the weight of the air displaced by the 
bob bears to the bob itself. 

This is, however, not the only correction. 
It has been found by a series of experiments, 
suggested by Newton and Bouat, and carried 
on by Bessel, Sabine, Baily, and Bloxham, 
culminating in a most important paper by Sir 
George Stokes, that a body moving in air 
carries with it a quantity of the air in which 
it moves. 

The exact quantity of the air so carried 
(depends on the size and shape of the bob 
and can only be fixed by the most elaborate 
experiment. Hence, then, while the buoy¬ 
ancy of the air lessens the value of g^ 
the accelerating force, in the proportion 
which the weight of the air displaced by 
the bob bears to the bob; the mass of the 
bob is also increased in the very same pro¬ 
portion, which depends on the size and shape 
of the body of the pendulum and of its rod, 
and which, in the case of some of those in use, 
is as much as nearly 40 cubic inches. Of 
course this air is not all moved at the same 
rate as the pendulum, but it seems that we 
may estimate that the air so carried increases 
the mass of the pendulum by an amount about 
equal to the mass of a volume of air equal in 
volume to the bob, in the case of a cylinder 
moved at right angles to its axis, or, in the 
case of a sphere, an amount equal to half its 
volume. 

Let m be the ratio of the volume of air thus 
moved to the volume of the bob, and ^ the 
ratio of the weight of air to the weight of an 
equal volume of the metal of which the bob 
is composed; then if the time of vibration T 
becomes T (1 + a) the value of T (i + *) 

becomes ir where a is the 

M G (1 — /A 

proportional increase of the time. 
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Thus T- 
And T’ + 2 T J + 


„ (^ "4“ A*’) ^ 

(I - ‘ 

Neglecting 5 - and subtracting we have 

, / /I 4 . (m) ^ 

~ ^ V I - At 

I + m tL ~ I + At 
I - At 


2 T« 


■)• 


or 28 = T 
whence if fx is small 


T 


= + 0 At 


( 2 ) 


If the bob is a cylinder of about the size of 
a usual bob for a seconds pendulum, then 
experiment shews that we may take m — 1, 

A cubic centimetre of air at 16® C. weighs 
'0012056 grammes, A cubic centimetre of 
lead weighs 11 ‘4254 grammes, 

•0012056_ 

>1^254 


whence 


zz -00010519. 


Wherefore 9 the amount of seconds retardation 
of the pendulum zz T x *00010519 seconds 
per second, which is equal to 9*1168 seconds 
per day ; requiring to compensate it, a shorten¬ 
ing of the pendulum of 0207 centimetres, which 
is the amount by which a seconds pendulum 
rod moving in vacuo, would be longer than the 
same pendulum moving in air. This figure is 
not very different from that experimentally ob¬ 
tained by Sabine, who experimented upon this 
question in 1820 with an apparatus provided 
by the Board of Longitude. 

We have thus seen that the buoyancy of the 
air introduces the necessity of a slight shorten¬ 
ing of the pendulum from the theoretical 
length in a vacuum. If the density of the air 
remained always the same, of course this com¬ 
pensation could be accomplished once and for 
all mechanically. But inasmuch as the density 
of the air is constantly changing with every 
change of temperature, or of barometric 
pressure, it is necessary to examine the effect 
of these variations. 

The density of air depends on the number of 
molecules in a unit volume, and this depend 
on its pressure, and on its temperature, and on 
the quantity of water vapour that it contains. 
For the purposes of our calculation, we may 
say that the density of air at a temperature of 
15® C. (= 59® F.), and at a pressure of 760 mm., 
0.nd with a dew point of 10® C., is, including 
the watery vapour it contains, *001204—water 
being unity. 

By the law of Gay Lu^sac, any increase in 
pressure produces an arithmetically propor¬ 
tional increase of density^ and a rise in tem¬ 
perature produces an arithmetically propor¬ 
tional diminution of density within usual limits, 


and not taking special account of abnormal 
quantity of water vapour. 

The ordinary height of a barometer is about 
30 inches, or say 760 millimetres. For every 
millimetre diminution of the barometric mer¬ 
curial column the pressure therefore is dimin¬ 
ished by 7*^th part (— *00132). It is also 
a law, true for most gases within the ordinary 
limits of pressure and temperature, that for 
each 1® C. increase of temperature, the pres¬ 
sure remaining constant, the volume increases 
by .yijrd. part (— -00366), and hence the 
density diminishes in a like ratio. At a 
pressure of 760 millimetres at 15^ C. of tempe¬ 
rature, the density of air is *001204 (water 
being unity). We have, therefore, now all 
the data for computing the effect of changes 
of air buoyancy on a pendulum. 

There is, however, one consideration that is 
of great importance, and has been previously 
explained. It is that, as a pendulum moves, it 
carries air with it. Even some feet off, the 
effect of a pendulum in moving the air can be 
seen upon little filaments of down. Hence 
then, the mass of a pendulum-bob is not merely 
the mass of the metal of which it is made, but 
is also the mass of the air which it sets in 
motion. And, of course, as the pressure and 
temperature vary, even though the arc and 
speed remain unchanged, the mass of this 
moving volume of air will vary, as has been 
said. As was previously said, from a num¬ 
ber of experiments made by Hessel, Sabine, 
Baily, and others, it may be roughly esti¬ 
mated (and, unfortunately, nothing but an 
estimate is available) that for an ordinary 15 lb. 
cylindrical pendulum of lead, there is set in 
motion, and on the average carried with the 
pendulum, a volume of air equal to the volume 
of the bob. For larger pendulums less than 
this would be allowed, for smaller pendulums 
a larger proportion. The result of this is that 
in each case we shall have time-corrections for 
the sw'ing of a pendulum, dependent (i) on the 
pressure of the air, and (2) on its temperature ; 
so that if / be the increment of density caused 
by pressure, and it be estimated that the 
a volume of air is moving equal in bulk to the 
volume of the pendulum, if / be increase of 
the pressure in millimetres (^ being the ordi¬ 
nary average pressure), ^'the effective accele¬ 
ration of the pendulum, 

_ wei ght of pendulum—increase of weight of displaced air , 
mass of pendulum 4* increase of mass of displaced air. 

Now, if / be the normal barometric pres¬ 
sure and/' the barometricpressur . at the time 
of observation is above the normal, then the 
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weight of the bob = ^ X volume of bob X 
density of lead ; and the increase of weight of 
displaced air = ^ X volume of bob x density 

{p*) 

of air x and if I) be the density of lead, 

and d the density of air, the above equation 
becomes— 




P 

V(D + rf J 


whence then if T = ir ■v/ — 


be the normal 


time of oscillation of the pendulum in air the 
new time, owing to an expansion is 


/'x 


g 


D - / 

P 

If this be expanded, and quantities involv- 
ing the square of be omitted, which will 

be very small, we shall find that 
T' — T D p 
T — d ^ P 


which shows that for a cylindrical bob of 
about 20 lbs. weight, when the air pressure 
is diminished by any small given proportion, 
the period of vibration is increased in the 
same proportion. //, the density of the air = 
•001204, and D the density of lead may be 
taken as 10, after making allowance for holes 
in it and for the alloy of antimony. 

If we take a day as the period during which 
the change of time is to be examined, then 
T T _ 

T 86400 


whence 


I _ ’001204 

86400 10 


X 


760 


whence = 73*5, showing that for each 73-5 
millimetres rise of barometer, the clock will 
lose I second a day, or in English measure a 
clock loses I second a day for each 3 inches 
rise of the barometer. 

The effect of a rise in temperature is deter¬ 
mined in an exactly similar way. 

In this case we shall have 

t 


t 

Where is the proportional increment of 

density due to a fall in temperature of C. 
IWs will result in the equation 

’ T _*001204 

‘ W ^400— 273 ^10. 


Whence T' = /' *038104, whence Z' = P X 
26*8550, so that from this cause alone a clock 
will gain one second a day for each 26*8550 C. 
rise of temperature of the surrounding air. 
Whence then if T' be the daily gain in seconds 
T' = t- *038104—/' ’013688 where t' is the in¬ 
crease or decrease of temperature in degrees 
Centigrade over 15® C. and /' is the rise or 
fall of the barometer (in millimetres) over or 
under 760 mm. 

The correction of time due to rise of 
temperature of the air can be effected, of 
course, by the same compensator that corrects 
the expansion of the rod. 

If the compensator is of brass, then since 
the linear coefficient of heat expansion of brass 
is *000018 per 1° C., it is obvious that for a 
pendulum with a lead bob, the length of the 
brass compensator for regulation of air tem¬ 
perature must be 4*35 c. (about i J inches). 

This compensation is negative, that is to 
say, as the temperature rises and the time of 
swing is increased, the pendulum must be 
lengthened. It is, therefore, obvious that it 
may be made by a simple deduction from the 
positive compensation of the pendulum rod, 
the amount of it depending not on the co¬ 
efficients of expansion of the rod or bob, or on 
the shape of either, but simply on the density 
of the metal of which the bob is made. We 
need then only deduct 4*35 c. from the brass 
compensator, and what is required is done. 

This explains why the old clocks were 
nearly always over compensated by nearly two 
inches of brass, and why the lengths of zinc 
rod and mercury columns needed in practice 
to be always made rather shorter than simple 
theory seemed to require. 

The disturbance due to changes of air 
density due to barometric changes can, of 
course, be prevented by an air-tight case. 
Such a case must be strong, for each increase 
of barometric pressure of an inch produces a 
pressure of nearly Jib. on the square inch, and 
hence may put two or three hundredweight on 
the front of the clock case. The case must, 
therefore, be of metal or very strong wood, and 
if the cover is of glass, it should be as small as 
possible and made of very heavy plate. It is, of 
course, essential that the case should be rigid. 
A flexible case would allow outward pressures 
to alter internal density, and thus be useless. 

Cases have been made of glass cylinders. 
They are, however, expensive to make, and 
require to be strong to stand the external 
pressure put upon them by considerable baro¬ 
metric changes. A wooden case dove-tailed 
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together, and covered externally with good 
quality india-rubber cloth, fastened on with 
india-rubber solution, and with a small glass 
in front, would probably make a cheap and 
serviceable case ; or else the outer coating 
may be made of zinc or tinned plates, or 
of thin sheet copper. The pressure in such 
cases is usually rather over the normal atmo¬ 
spheric pressure. A small tap is employed, 
to which a bicycle-pump may be fitted, and an 
aneroid barometer is fixed in the interior of 
the case. By this means the pressure may be 
rc-adjusted from time to time. The retarda¬ 
tion on a pendulum produced by barometric 
pressure is, as we have seen, about one-third 
of a second a day for each inch of rise of the 
barometer when no air-tight case is employed. 
Barometric changes may also be compensated 
either by a record of a curve of the clock’s 
time-keeping connected by the curve of a 
recording barometer, or else by means of 
barometric compensators attached to the 
pendulum. One of these consists of a set of 
aneroid vacuum chambers, fixed near the top 
of the pendulum, and so contrived that as they 
move a weight is raised or lowered. Another 
plan is to have a mercurial barometer attached 
to this pendulum with a reservoir at the bob, 
so that the barometer’s rise adds mercury to 
the upper end of the tube, and thus quickens 
the clock's action. 

At Greenwich a contrivance w'as tried many 
years ago by which, as the barometer fell and 
the mercury rose in the lower cistern of a 
barometer, a permanent magnet was caused 
to approach the pendulum and to retard it. 
But the plan has been long abandoned. 

Baily endeavoured to shew that w'hen the 
barometer rose, and the air became more 
dense, the pendulum w-as retarded and swung 
in a smaller circular arc. This, he suggested, 
caused the time of sw’ing to become less, and 
so compensated the tendency of the increased 
air pressure to diminish the value of g and thus 
increase the time of swing. The plan, however, 
was fanciful; and though Lord Grimthorpe 
speaks of it with approval, it has never been 
applied in practice. For it requires rather 
considerable arcs of swing, which are accom¬ 
panied by many disadvantages. 

I have contrived a small mercurial column 
as a corrector not only for ordinary barometric 
changes, but for changes in air density due 
either to temperature or barometric pressure, 
and thus to compensate for both of the above 
changes by one and the same action. 

It consists of a tube of glass of small bore 


closed at the upper end A, and turned up at 
the lower end B, just like a barometer tube, 
only shorter. It is filled with mercury, but 
unlike a barometer tube, a small quantity of 


Fig. 50 . 



air is admitted to the upper portion, so as 
to form an air thermometer. The tube is 
fixed so that the level of the mercury in the 
upper arm is just on C, the centre of the 
pendulum rod. If the barometric pressure 
alters, the column changes, and thus transfers 
weight from the centre of the rod to a point 
near the bob. A like effect is caused by a 
change of temperature. 

The mode of calculating the dimensions of 
this tube is as follows. Let A C I) be the tube. 
A C = (the part filled w ith air), and C D = a 
(the part filled with mercury), the end at D 
being turned up. 

Suppose that such a diminution of air 
density takes place, that the clock w^ould be 
accelerated by i sec. a day, this would, as we 
have seen, correspond with a fairly heavy 
pendulum to a diminution of barometric 
pressure of 3 inches, />., -\7th of an atmo¬ 
sphere, or to a rise of temperature of 26*85 C. 
In this case the mercury will fall a distance 
7 below C and rise a distance 7 above D. 
The weight of mercury thus removed from C 
and added at D 

= m =r gr.jnmes (i), 

4 X looo ^ 

where d is the diameter of the tube in milli¬ 
metres, 7 being also expressed in millimetres, 
and 5 = 13*6 the density of mercury. We 
have next to inquire what weight raken off at 
C and put on at D will retard the clock by 
I sec. a day. Let tn> be this weight. Then 
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by the formula previously given, the time of 
'Oscillation will be 


ir-v/4- a)2 - »,> 

g (m7+V(7 +<^) 


In this equation we can neglect m^a whenever 
it simply appears as an addition to a sub¬ 
stantially large quantity. Whence we shall 
obtain for the value of tn} when the retardation 

is one second a day, i = ^ , or 


putting in the value of / 


m 


M 

4*32 


( 2 ). 


The value of y is found by remembering that 
if the outside pressure diminishes by ^th, then 
the column of mercury will fall a distance 7, so 
that b becomes 3 + 7 and a becomes a — 27. 

b 

In this case, therefore, —;—- that is to say, 

the ratio of the former pressure in the upper 
part of the tube, to the new pressure = 

Whence = - and as a is similarly decreased 

by 27 and the proportional pressure of the 
column of mercuiy is similarly decreased, we 
have also a = 2b, Wherefore, by equating 

the equations (i) and (2), and putting = jg 
which we may do if 7 is not too large. 


•K a b M 

4000 X — 4*32 a- 

whence a = 186*4^/ 

^ a* 


This formula enables us to find the 
dimensions of a suitable tube. For suppose 
M = 10 kilos, and that we decide to make 
a = 300 mm. and b = 150 mm. Then = 3*6 
mm. or about -^th inch. 

In practice it is, of course, best to select your 
tube first, measure it, and calculate a to suit it. 
There is no difficulty in filling the tube if 
reasonably large. If the bore is very small, 
the tube must be sealed at the upper end after 
the mercury is inserted. A plug of cork, with 
a fine hole, should be put in the bend to pre¬ 
vent the mercury from oscillating if the pendu¬ 
lum is moved. The tube may be attached to 
the pendulum rod by means of clips. 

Resuming what has been said respecting 
pendulums, the following are the points to be 
considered:— 

' I. The value of ^ at any place is found from 
the formula, g = 32:1718 (i — *002662 cos 2 p) 
"I^Jusre ^ is the latitude. Its value in London 
feet per second per second. 

*The length of the simple pendulum in 


London is 99*416 centimetres = 39*13929 
inches. 

3. From this must be deducted or X *0037012 
c. for circular error, where a is the angle of 
semi-swing in degrees. With a semi-swing of 
2®, this deduction = *0146 c. 

4. From this must also be deducted *02 c., 
to compensate for the difference between time 
in air and time in a vacuum. 

5. From the length of’the simple pendulum 
must be further deducted an amount dependent 
on the value of the moment of inertia of the 
rod and pendulum. This would equal generally 
about *15 c. 

6. As a result, the value of the distance of 
the centre of gravity of the rod and pendulum 
below the point of support will be obtained, 
and will usually be about 99J centimetres for a 
civil time pendulum. 

7. In order to compensate for changes in the 
moment of inertia due to expansion of the bob, 
the suspension of the bob must be fixed at a 
distance, d, below its centre of gravity, 
where d = *02 k being the radius of gyra¬ 
tion of the bob round a horizontal axis passing 
through its centr e of g ravity. A usual distance 
.for this is if = *3 mm. 

8. The heat-compensator must be calculated 
to neutralise the expansion of the rod as 
described above. 

9. From this compensation must be sub¬ 
tracted an amount to compensate the changed 
buoyancy due to change of temperature of the 
air. This is usually about 14^ inches of brass. 

10. The values previously obtained may 
now be recalculated using the new value of h 
lastly got so as to make the result accurate, 
but this is a refinement which is not necessary 
in practice as it makes very little difference. 

An example may make the foregoing opera¬ 
tions clear. 

Let us suppose that we desire to make a 
pendulum that shall weigh about 20 lbs. and 
shall have an invar stem. The first step is to 
design the bob. T3rpe metal is desirable for 
this, as lead under the pressure of its own 
weight slowly changes its form as it contracts 
and expands. Something more crystalline and 
harder is wanted. Type metal is a good 
material. It is easily cast, it is sufficiently 
hard to turn well, it takes a good surface 
capable of a high finish. It oxidises to a fine 
colour, and can be satisfactorily laquered. On 
the other hand it is susceptible to scratches 
which may spoil its appearance. On the 
whole it is about the best metal that can be 
chosen for the bob. It consists of lead with 
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antimony to which some tin or iron is added. 
A German recipe is 11 parts of antimony, 25 of 
lead, and 5 lbs. of iron. Another recipe is 
9 lbs. of lead, 2 of antimony, and i of tin. 
Some bismuth helps to make the metal fill the 
moulds well, but it is too expensive for use. 

To cast the bob the mould should be of iron, 
warmed till it is too hot for the hand to bear. 
Previously to being heated the mould should 
be painted over with rouge and a trace of size. 
This has an excellent effect in producing a 
clean casting. The type metal should be 
melted, and well and thoroughly stirred while 
hot, then skimmed and poured, not too hot. 
While the pouring is being done someone 
should keep tapping the mould with a light 
rod to shake up the air bubbles, and the 
metal may be stirred up in the mould with a 
red-hot iron rod. 

The casting should be made about half an 
inch higher than the finished bob, indeed it is 
a good plan, if possible, to have it two or three 
inches too high and sa^^ off the excess, but 
this is an unnecessary refinement, because if 
the casting is done as above recommended it 
should be perfectly sound. 

The hole in the middle should, if small, not 
be cast, but drilled out afterwards from the 
solid; holes cast in castings are often sur¬ 
rounded with rotten metal. Besides, it is a 
work of unnecessary difficulty to put the core 
in truly central, and type metal is so easy to 
bore as to present no difficulty. A good lati¬ 
tude should be given for turning down. The 
bob should be made at least one centimetre 
too big in diameter and length. • 

I will suppose that it has been resolved to 
have a cylindrical bob of a pattern that 
appears to me to be a good one, and which I 
will now describe. The bob may be of 10 
-centimetres diameter and 12 centimetres high. 
This gives a cubic content of w (5). - X 12 
— 942 c. The density of the metal must now 
be ascertained, which is easily done by weigh¬ 
ing it, first in air and then in water. If its 
weight in air is A, and its weight in water 

A. 

W, then Its specific gravity = The 

density is the ratio the weight of the bob weighs 
to an equal volume of water. The density of 
type metal, deducting the hole in it, may be put 
for the purposes of our calculation at 10. 
Whence, then, 942 cubic centimetres of the 
metal weigh 10 times as much as the weight 
of 942 cubic centimetres of water, that is to 
9*420 grammes, or about sof lbs. The 
amount by which the point of suspension of the 


bob must be below the centre of gravity of the 
bob is d = *02 (A’-) centimetres.. In the case of 
a cylinder of radius y and height 2 ^ 

X- + = + 

4 3 4 3 

= 18-25 square centimetres. 
Whence d =: ‘02 x 18*25 

= *3750 centimeters (about .15 in.). 

Fig. 51 . 
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The form 1 propose for the bob is a cylinder, 
but w'ith a recess on the lower part, on to which 
will be slipped (with an easy fit), a brass tube.* 
Since A G = G C, and G B = .575 c., A B 
will = b'375 c., and B C = 5*625 c. The 
advantage of the tube is that it forms an 
admirable support for the bob, and at the same 
time is exposed to the air so as readily to take 
up any changes of temperature which affect 
the rod or the surrounding air. When the 
cylinder has been cast the central hole should 
be drilled out, commencing with a small hole 
from each end, and then n;amed out so as to 
be in diameter about 2 or 3 millimetres bigger 
than the rod to allow of air circulation. A man¬ 
drel should then be pressed in and secured with 
washers and nuts. The mandrel must have dead 
centres, so that the bob may be put in the 
lathe and turned up true. This will be found 
an easy operation, but as the metal is very 
sticky, plenty of well-soaped water should be 
used with the tool, which should have a slight 
top rake (as is used in turning iron). When 
the recess has been made, the brass tube 
should be pressed on it, with a piece of thin 
tissue paper interposed to make it stick, and 
then a fine cut taken off everything, brass 
tube and all. So as to obtain a sightly 
surface, good stout brass tube should be 
employed, say i of a centimetre thick. Of 
course it will be impossible to purchase the 
tube ready made, exactly the siz*- wanted, so 
the bob must be made the nearest size possible 
to the tube you have got, and then the calcula- 
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tions of weight, at that I have given above, 
. must be modified accordingly. The tube 
should project about half a centimetre below 
the lower end of the bob, and w'ill thus be 6*125 
centimetres long. It must be provided with a 
cap to rest on. This can be made of iron, 
say 3 millimetres thick at the outside and 
•75 centimetres thick in the centre, and to 
lighten it, the disc or cap may have spokes 
like a wheel, which will also facilitate air 
circulation. But it must be strong enough 
not to bend. It should have a recess into 
which the brass tube is made to fit. 

Now^ the advantage of this form of suspension 
is that you have the bob resting not on a point 
but on a circular rim, so that no sqeezing of metal 
will easily take place ; it is easy to lift as the 
pendulum contracts, and as the fits are all 
loose it will adjust itself, so as to lie evenly 
on the rod. The hole through the cap should 
allow the rod to go through with an easy fit, 
so as to “ wobble ” naturally into position, 
and, to keep the rod central, a bushing of 
brass should be put in the top of the 
bob, which should also be a easy fit, and 
be furnished with holes to allow of circulation 
of air. In this way the bob will fall into 
position with no strain on any of the parts. 
The brass ring is of course 10 act as compen¬ 
sator. It would be desirable that we should 
know its expansion coefficient. Assuming, 
however, that it is *000018 per i®C., then, by 
the formula previously given, the negative air 
compensation necessary for our bob will be 

•0009_ -0009 

D o 10 X 00001 b ~ 5 cm. 
and hence our total available compensation 
=: 6*125 + 5 * centimetres of brass -4“ •75 cm. 
of iron for the iron cap. The rod will have to 
be arranged to meet this compensation. 

The length of the rod from the axis of sus¬ 
pension to go about 3 cm. below the lower 
end of the bob will be about 108*5 centimetres, 
and as the suspension springs and holder will 
occupy say ij centimetres, we may procure a 
piece of invar 107 cm. in length. The thick¬ 
ness of the rod will have to be adjusted to 
carry the weight without undue stretching. 
As a rule it may be from y^yth to ^^~th the 
weight of the bob. 

Thus for a 10 kilogramme bob the weight 
•of the rod would be 500 grammes. This with 
a 'Specific gravity of invar 7*8, and a length 
of xo 8‘5 cm. would give a diameter of *866 
icm* Hence a rod of diameter of i cm. would 
be sdificient, weighing about 600 grammes. 

Wi will suppose that it is made of invar 


with a medium expansive coefficient, sa}r 
*00000130. The distance of the C of G of the 
bob from the axis of suspension may be esti¬ 
mated with sufficient accuracy at 99*5 cm. 
If, however, it were desired to compute it with* 
exactitude, it would be done by means of the 
formula already given 

981-1 

= 9*8696 (^- + h ' i ) + m ^ ) 

Here M = lo-ooo grammes. 
m = 600 grammes. 
h :=z 6 centimetres. 

K'-^ = 18*25 sq. centimetres. 

From which we shall find that h = 99*65 c. 

The correction for circular error for an arc 
of same swing will be — *006 cm., and 
the correction for the difference between the 
weight of the pendulum in vacuo and in air 

^ 0012056 X 86400 X 0023 

will be- - -= *0239 c. 

h thus becomes 99*62. 

We have now to deal with the heat com¬ 
pensation of the rod. 

The linear coefficients of expansion 
of invar is oti = *00000131 j 
of steel is «> = *0000108 \ per F’ C. 

of brass is «3 == *00001850 ) 

If d is the length of the steel suspension 
spring and holders from the upper part of the 
spring, the pendulum length down to 
C, the centre of gravity of the bob, /x the 

Fig. 52. 



distance from the centre of gravity of the bob 
to the seating of the brass tube = *375 cm. 
A is the length of the tube = 5*625 F. 
6 = 75 c. 

Then on one side for the rod expansion we 
have the expressions 
d X *00001080 . 

■+■ (99*62 - <f) X *000001311 ) =dx *00000949 
+ (6*ias) X *00000131 I 4. *00013950845 

+ *75 X *00000131 / 
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And on the other side for the brass expan¬ 
sion we have 

(5+ 0 -i 2 S)X -0000185 I 0002,39.2s. 

+ 75 X 0000108. ) 

whence ^ the len^^th of the steel spring and its 
lower chap down to its union point with the 
invar = 7*83 centimetres. 

This gives an ample size for the steel spring 
and holder for the upper end of the pendulum, 
and of course the length of the lower chap can 
be so taken as to adjust the compensation. 

The suspension spring of a pendulum is 
usually made of steel. 

Attempts have been made to employ knife- 
edges balanced on agate plates, but the edges 
are found to wear, and are not satisfactory. 
Attempts have also been made to employ a 
cylindrical pivot, rolling on arcs mounted on 
friction-wlieels. These have also been found 
not to answer. 


they are not like ropes, of which an adjacent 
pair will stretch till they take up the strain 
equally between them. Springs must be 
arranged so that they will not stretch, and the 
pins by which they are fastened must not give 
in the least. Moreover, the upper parts for a 
clock must be firmly and rigidly clamped 
between jaws, with the edge just taken off so 
as not to cut them, and no play or vibration 
whatever must be allowed in the upper clamps- 
if the clock is to keep good time. On the 
other hand, the use of these springs enables 
the clockmaker to avail himself of the splendid 
assortment of watch mainsprings which is 
always at his disposal, in which the tempering 
and preparation of the steel leaves nothing to 
be desired. 

It may be questioned whether it would not 
be a good plan to pivot the lower ends of the 
springs so as to ensure equal strain on them. 



'J'he t ()mmon opinion is strongly in favour of 
springs. 

Tilt' great fault that most springs have is 
a tendency to buckle. I do not mean such 
buckling as is produced by a kink in the 
spring that you can see with the naked eye, 
but the internal kink that you cannot see and 
whose presence is only revealed by an axial 
rotation of the pendulum—a swing performed 
not synchronously with the to and fro swing, 
but in some other period of its own. This 
form of buckle is most difficult to overcome. 
It is generally due to the spring not being 
truly flat, but a very little shorter down the 
central axis than at the edges, so that the 
spring tends to assume a twisted form. So 
great is this danger that on the Continent 
single suspension springs have been abandoned 
and double springs about two centimetres apart 
are employed. This seems at first to be a good 
practice, to which it may be added that two 
narrow springs on each side would be better 
than one, as being less likely to be buckled, if 
only one could be sure of being able to fix them 
In with the same tension. For if this is not done 
—if ond spring is bearing all the weight while 
its neighbour is doing nothing—then the advan¬ 
tage of double springs is lost. And in the 
suspending of springs there is this difficulty— 


Fig. 54. 



The only objection to this is that all forms of 
movable pins are objectionable. 

There is, moreover, another danger to be 
guarded against. If a pair of springs are 
mounted rigidly in an upper block and then 
pinned into a lower one, if there is the 
slightest cross strain on them, as by pushing 
them together to make them fit the holes in 
the lower block, they will both be in an un¬ 
equal state of strain relatively to their outer 
and inner edges, and a very prejudicial effect 
will be produced on the pendulum. This 
might be prevented if we dared to do it by 
twisting the springs at the upper and low'er 
ends at right angles, so as to enable them to 
take up any position which the strains desire. 
Such a plan may be worth consideration. 

But even this plan is met by another 
difficulty, or rather series of difficulties. If the 
upper clamp or chap is not at liberty to swing 
fi*eely round a horizontal axis placed along the 
line of swing, then one of the springs is quite 
certain to be less stretched than the other, and 
to become buckled in a way that is fatal to 
accurate time-keeping. On the other hand, 
unless the upper block is fixed, it is very 
difficult to secure for that block that rigidity 
which good time-keeping requires. For if 
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we put a pin tiirough the upper block and rest 
it on faces, then, as a heavy pendulum swings, 
it will tend to lift up the end of the axle, and 
throw the whole weight on the other. 


Fig. 55 



This, of course, may be largely avoided by 
fastening the rod on the lower block with a 
hook. But the disadvantage is, that with 
a heavy pendulum the friction on this pin 
is so considerable that we cannot be sure 
that the springs are not unequally strained. 


Fig. 56. 



If we could use steel wire for the suspension, 
passing round a pully pivotted to the top of 
the rod, 1 am inclined to think that these 
difficulties could be largely removed, but 
then a round wire is not a good form for 
flexibility. Upon the whole I am inclined 
to think that the best method of suspension is 
a single spring of steel about *1 mm. thick, 
I c. wide, and 2 c. long in the clear between 
the chaps. This should be simply pivotted on 
the upper end to the suspension bracket and 
on the lower to the rod, and allowed to fall 
naturally into a vertical position. But with 
such a spring the slightest twist will buckle it. 
A twist of the rod round 30® will spoil 
it. To prevent these accidents I recommend 
that arms should project from the lower chap, 
made of steel, with a full hole at a, into 
which pins enter, fixed to the upper chap. 
The metal round the hole a should not touch 
the pin / as the pendulum swings. 

By, this means it is impossible to rick the 
4>eDdalnm spring by rough usage of the bob, 
or ^twisting the length-adjusting screw, 
ahpuld the spring break, the pendulum 


is at once caught and prevented from falling. 
I put one of them on an astronomical clock, 
and found it to answer well. 


Fig. 57. 



The spring should be carefully ground true 
and flat, hardened, and tempered to a light 
blue, great care being taken to equalise the 
heat. Springs are now made by machinery for 
tapes and all sorts of purposes so beautifully, 
and ground with such accuracy that there is 
no difficulty in getting them ready-made at a 
mere nominal price, ready hardened and 
tempered. The holes for the pins must be 
drilled with a drill made glass hard by 
being heated red hot and plunged into sul¬ 
phuric acid. Great care must be taken not to 
buckle the spring in fastening it into its chaps. 


ACCUMULATED TREASURE IN INDIA. 

A good deal of interest has been evoked in India 
by the suggestion made by Sir Ernest Cable not long 
ago in the columns of The Times, that the well- 
known ** hoarded wealth of India ought to go a 
long way towards providing the additional expendi- 
ture on Indian railways recommended by the Com¬ 
mittee on Indian Railway Finance and Administration. 
It may be remembered that this committee, under 
Sir James Mackay’s chairmanship, recommended 
that, for some time to come, 2,500,000 per 
annum should be spent on railway enterprise and 
construction, the greater part of this being raised 
in London and only ;^5,000,000 in India. As this 
will entail an increased expenditure of 2J millions per 
annum on railways, it becomes an important question 
whether the money may be counted on to be readily 
forthcoming, especially as the committee hint that 
further increased demands may be necessary in the 
future. And the appropriateness and desirability of 
India hersdf tiddng a larger share in an investment 
of this sort, designed to expand her resources of 
the country, seem unquestionable. As to the drain of 
^old and silver to India, there can be no question 
either, as the process has been going on for many 
centuries. As far back as the fourth century B.c. 
Carthage used to dispose of the silver and gold which 
she procured from Spain, by sending it to India, 
through the intervention of the Tyrians. Some tour 
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hundred years later Pliny mentioned that a sum of 
money equal to three million sterling was annually 
exported from the Roman Empire into India. To 
come down to quite recent times, Mr. Clarmont 
Daniell, B.C.S., writing of the gold treasure of 
India in 1884, and quoting as basis Delmar’s work 
on the same subject, arrives at the conclusion that 
between that date and the middle of the sixteenth 
centurj' some ;g’8oo,ooo,ooo sterling net worth of 
gold and silver had been imported into India, adding 
that it is historically certain this has been going on 
for twenty-five centuries. It is unnecessary to follow 
in detail the annual comments of the “ Review of the 
Trade of India,” beyond saying that they supply 
corroboration of the operation of the general law. 
Sir E. Cable’s suggestion is that a committee should 
be appointed to investigate the subject in India, and 
see bow the native capitalists could be induced to 
invest their saWngs in (lovemraent securities, rail¬ 
ways, irrigation w'orks, and industrial enterprises. 
J le also comments on what he calls the omission of 
the recent Committee to visit India and institute 
inquiries there on the points committed to them 
for investigation. There are, unfortunately, no 
reliable statistics of the amount of dormant riches 
in the country: that they must be enormous in 
the aggregate is ob\ious, but perhaps they are 
not so very great as compared with the enormous 
population among which they are scattered. Then 
the custom among the women and children of 
w^earing ornaments on the person is very widespread, 
though not exactly ubiquitous, as some have asserted. 
Even in times of famine such ornaments are scarcely 
ever parted wnth for conversion into rupees, though 
at such times they are not unfrequently pawned in 
case of necessity. As for rupees, the largest hoards 
are believed to be in the possession of native chiefs 
and princes, who seem still to cherish the traditional 
idea that no property is safe unless it exist in the 
portable form which would enable its owner to carry 
it away, in case of revolution, war, or othei trouble. 
This notion is of course a survival of the old pre- 
British days, when war was frequent among the 
tributary chiefs and States into which India was 
parcelled out. It is a fact that when the late Maha¬ 
raja Sindhia died, about seven crores of rupees were 
discovered in his secret treasury. The British Govern¬ 
ment offered to pay good interest for all this money 
—the interest alone would have amounted to 180,000 
per annum—but the Native State authorities were ex¬ 
tremely obdurate, and only consented, after much 
parleying, to lend about half, at very short call. Of 
course, however, this was tw’enty-two years ago, and 
more enlightened views and general education will 
no doubt prevail in the end. Even now, as 
has been truly remarked, large sums of money— 
though small perhaps relatively to the aggregate 
amount of treasure retained in India—are invested 
in municipal loans, port trusts, tea gardens, jute and 
cotton factories, and other industrial enterprises. Sir 
E. Cable’s proposal is that a committee carrying on 


investigations in India would be in a position to 
ascertain how best to familiarise the mind of native 
capitalists with these and other profitable means of 
developing the resources of the country. Care would 
doubtless have to be taken in the prosecution of such 
an inquiry so as to avoid the notion that there was 
the slightest intention to pry inquisitorially into the 
private savings of people, whether high or low. On 
the whole there seems little doubt that such a com¬ 
mittee, if discreetly conducted, would result in the 
acquisition of much valuable information as to the 
economical and social condition of the people. 


A SUBSTITUTE FOR CELLULOID. 

According to the American Consul at Chemnitz, a 
German chemist has lately perfected a process which 
brings into competition with celluloid, a new com¬ 
position possessing similar plastic and elastic pro¬ 
perties, but free from the easy and somewhat dange¬ 
rous combustibility common to celluloid articles. A 
few years ago the chemist obtained a cellulose acetate 
or acetyl-cellulose by the action of acetic acid on 
cotton and other forms of cellulose which possessed 
a high degree of compactness and toughness, but for 
which there was no specific technical application. 
Now he has succeeded in producing another form of 
cellulose acetate, named “ cellit,” which is said to be 
endowed with distinctly valuable properties. It is 
easily soluble in such solvents as alcohol or acetic 
ether, which do not seriously affect the health of the 
workmen, and what is also important, it combines 
with camphor exactly as does gun cotton, yielding 
plastic masses quite similar to ordinary celluloid. 
Camphor can be replaced by other organic substances, 
and the resultant products range from hard and tough, 
to soft, leather-like, even rubber-like compositions. 
All of these varied forms of “cellit” are perfectly 
transparent, totally unaffected by water, free from 
brittleness, and, above all, not readily combustible. 
Some varieties do not bum at all. Others bum in a 
fiame, but combustion ceases when the flame is re¬ 
moved. The different properties of cellit are charac¬ 
teristic of glass, gelatine, celluloid, leather, and 
mbber, and it is capable of replacing each of these 
materials for different purposes. Probably new tech¬ 
nical applications will soon arise, as a substance at 
once transparent as glass, and pliable as a woven 
fabric, has hitherto been wanting. It would seem 
to lend itself admirably for decorative effects, 
as it can be moulded like crystal or receive the 
delicate imprint of the finest designs. The sheets 
of cellit are prepared in all degrees of hardness for 
purpose of receiving impressions. The results some¬ 
what resemble enamel, or entirely novel effects are 
evolved. Especially interesting are the specimens of 
patent leather and of linoleum coated with cellit. The 
designs of the linoleum are not printed on the surface 
of the tissue, but are part of the transparent cellit coat- 
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ing ^ith greatly enhanced effect. Cellit insulation for 
^’electric wires combines the advantages over the pre- 
isent materials of cheapness and more attractive 
appearance, while occupying less space. It is 
claimed for cellit that a distinct field exists for it 
in preparing waterproof, air-tight containers for per¬ 
fumery, ’bon-bons, &c .; in meeting many needs of 
the surgeon, and of the bookbinder; in the manu¬ 
facture of toys, fans, and many articles of domestic 
tise where resistance to water and pliability are the 
requirements. To what extent cellit can replace 
celluloid is not yet definitely ascertained. Certain 
technical difficulties have recently been overcome in 
blowing articles of the new substance. Such hollow 
objects as balls, dolPs heads, and the like are now as 
-easily prepared as from celluloid. The latest applica¬ 
tion is among the most important. It is the use of 
cellit films for the cinematograph. Its manifest 
superiority over celluloid for this purpose results 
from its non-combustibility. A cellit film exposed 
for ten minutes to the concentrated light of an arc 
lamp does not exhibit the slightest alteration. A 
celluloid film, under the same conditions, bursts into 
flame after a lapse of only three seconds. 


INDUSTRIAL EVOLUTION IN THE 
CUTLERY INDUSTRY.* 

The transition from handicraft to factory organisa¬ 
tion of industry may. be conveniently traced in the 
•development of the cutlery trades, especially in 
England and Germany, where the trades have been 
mainly localised in a single town in each case, and 
where a definite international parallelism can be 
established. The introduction of steam - power, 
which is usually regarded as the turning point 
between the old and the new types of industrial 
organisation, had no special significance where 
manual skill retained its predominance. Just as 
there were factories before the steam-engine, so there 
are to-day numbers of occupations in which the 
domestic producer is found in possession of his 
special trade or process. A generation ago the 
cutlery trades were for the most part semi-domestic, 
being principally carried on by forgers, cutlers, and 
grinders, who rented their own work-places and 
worked on their own tools, thus retaining to some 
extent the independence and the capitalistic responsi¬ 
bilities of the old guild craftsman, and turning out 
goods in the production of which machinery played 
an insignificant part. The gradual introduction of 
mechanical methods as supplementary to, or as 
substitutes for, the almost bare-handed skill of the 
old system is gradually producing the true factory 
type of organisation. In fact, the factory system, 
though long retarded, is now making rather rapid 
progress, involving a steady transition from in¬ 
dependent master workman to wage - worker, 

* Abstract of a paper read before the Sconaailc Section F 
•of the British Association, Dublin, 1908, by G* I. H. Lloyd, 


and the increasing prominence of the capitalist 
employer. The artisan has in the past clung 
tenaciously to his independence, but the semi- 
capitalistic functions which fall on him, prove a 
severe burden in times of indifferent or declining 
trade, and he is now generally not unwilling to resign 
them. The change in the status of the worker affects 
the power and influence of the labour unions. These 
made their appearance in Sheffield early in the 
eighteenth century, marking the practical exclusion 
of the journeymen from their corporate rights as 
members of the Cutlers’ Company. During the first 
half of last century they were powerfully organised, 
and became in some cases despotic and even ruthless 
in enforcing their regulations on recalcitrant masters 
and men, and earned an unen^iable reputation. 
Though still organised on sectional lines, they are 
beginning to look to federation and consolidation as 
necessary to maintain and increase their influence. 
The corresponding unions in Germany are more 
effectively organised, the established price-lists are 
enforced, and elaborate machinery for conciliation has 
resulted from their activity. Both in Sheffield and in 
Solingen machiner>' has taken a firm hold of the 
forging process, and of the work of preparing the 
separate portions of a knife-handle. Even the cutler 
who puts the pieces together, and builds up a com¬ 
plete article is becoming more and more dependent 
on mechanical aids, and finds his work increasingly 
subdivided. Grinding remains for the most part the 
stronghold of simple hand industry, foi, though auto¬ 
matic grinding has been partially applied to grinding 
files, and to preparatory work on razors and knives, 
no device for the successful production of an edge has 
yet appeared. 

The basis of the prevailing wage rates is still the 
time-honoured piecework price-lists; but though 
these are not yet discarded, neither are they strictly 
observed, but in most cases are subject to varying dis¬ 
counts. In the newer forms of the industry there is 
a steady increase of time wages, but of couise this 
cannot apply to the considerable body of outworkers, 
whether grinders, file-cutters, or cutlers. Meanwhile 
the ** little master,” employing a small team of men 
in a single occupation, or giving out work in turn to 
those undertaking the various processes, and then 
himself trading his wares away, has not disappeared, 
but is numerically of less importance than formerly. 
In Germany the little master” is also found, but 
the tendency to substitute a time wage for piecework 
rates is being in the main successfully counteracted 
by the solid opposition of the labour unions, and 
also by the diffusion of electrical energy among the 
home workers, by which means the necessity of 
concentrating in factories in order to obtain the 
benefit of modem mechanical devices is obviated. 
In general the tendency is for the increased cost of 
working appliances and the internal economies of a 
factory where subdivision of occupations has free 
scope to hasten the advent of a factory type of 
industrial organisation pure and simple. 
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HOME INDUSTRIES. 

The Cotton Crisis, —There is np sign of the imme> 
diate settlement of the wages dispute. The employers 
•remain in complete agreement in insistence upon re¬ 
duction, and although the operatives are now 
apparently willing to consent to it until January, 
it is doubtful whether the masters will agree 
to a settlement that is only to last three months. 
Meantime the cessation of work is beginning 
to be felt by outside industries. For example, 
already in some cases the Ulster manufacturers’ 
stocks of cotton warp, beams and chains have 
•been exhausted in consequence of the strike. A 
large number of Irish linen manufacturers have a 
certain proportion of their looms constantly engaged 
in making union or mixture fabrics, composed of 
cotton warp and flax weft or cotton weft and flax 
warp. Much cotton yam is used in this way. Amongst 
the goods into which cotton yarns are thus incorpo¬ 
rated are mercerised union dress goods, union dowlas 
and apron cloths, cotton and union huckaback and 
towels, cotton and union crashes, bleached shirting 
frontings, and bleached union waistings for the United 
States. Now that the Irish textile trade has begun 
to imjirove, the shortage in the supply oi cotton yams 
is a very serious matter. Most Irish manufacturers 
follow a hand-to>mouth system in purchasing cotton 
yarns, so that an interruption of deliveries soon brings 
looms to a standstill. Continental cotton yams are 
•not suitable for a large proportion of the Irish trade, 
which precludes much present relief from that source. 

ShipbuiiiitNg on the Clyde. —The Clasgo^c Herald, 
in systematically compiled figures, shows how greatly 
the depression in shipbuilding has afl'ected the output 
of the present year. The total number of launches in 
Scotland in September Nvas only 31 vessels, of 21,791 
tons, of which 27, of 21,201 tons, were built on the 
•Clyde, a reduction of 26,801 tons as compared with 
August last, and of 16,067 tons compared with Sep¬ 
tember 1907. For the nine months the Clyde output 
consisted of 213 vessels, of 245,102 tons, a reduction 
of 56 vessels, and 213,249 tons, on the corresponding 
nine months of last year. Not since 1897 has there 
been such a small output for September, or for the 
nine months ended September. If per ton is 
taken for steam shipping, the figures quoted repre¬ 
sent over 4} millions sterling less this year than in 
the corresponding nine months of last year expended 
on material and labour in this one industrial district. 
No wonder that contributory trades are depressed 
and that unemployment is very great. In 1897 the 
production was less, but that was the year of the 
great strike, when the engineers were unemployed of 
their own choice, and the trade unions^contributed 
jointly towards the support of unorgani.sed workers 
displaced by the strike. Probably the nine months 
total of the whole of the United Kingdom will show 
•upwards of half a million tons short of the production 
•of the corresponding period of last year, nor is there 
4tny improvement in the demand for floating tonnage^ 
•or in the freight markets. 


Depreciation in V'arious Industries. —It is often a 
vexed question, with directors and others, as to the 
proper amount to be charged for depreciation. As a 
rule, probably the amount written off leans rather to 
insufficiency than excess. The “ Montgomery De¬ 
preciation Tables,” just published by Mr. James 
Moore, of 17, Donegal-place, Belfast, and compiled 
by Mr. H. H. Montgomery, F.A.I., will be found 
useful in this connection, since they give in a con¬ 
venient foim the results of his experience and investi¬ 
gation of depreciation in various industries. The 
tables cover twenty-five different trades and manu¬ 
factures, and Mr. Montgomery subdivides the build¬ 
ings, plant, and machinery in each case, setting out 
the approximate average safe life of each class of item, 
and the best rates of depreciation to use (sectional 
and “all over”) calculated upon original cost and 
diminishing values. In the latter case, the rate to be 
allowed for book-keeping purposes is distinguished 
from the rate usually allowed by income-tax sur¬ 
veyors. The usual method of depreciation is to write 
off an average percentage over the whole plant, or 
varied percentage over sections, the rate being calcu¬ 
lated upon original cost or diminishing values. The 
second and third columns of percentages m Mr. 
Montgomery’s tables suggest that the depreciation 
rates allowed by income-tax surveyors are in¬ 
sufficient. Thus, for cotton spinning mills, the aver¬ 
age rate of depreciation on plant and machinery, 
for book-keeping purposes, v|rie5 from 8 to 12 per 
cent., but the maximum rate allowed by surveyors is 
only 7j per cent. It should be remembeied that by 
the Finance Act of last year “ cumulative deprecia¬ 
tion” is allowed to income-tax payers, so that if 
depreciation is insufficiently allowed one year an 
extra amount may be charged against the ne\t year’s 
profits. 

Artesian IVells. —A correspondent of The Times 
directs attention to the growing practice of installing 
private water-supplies by means of artesian wells in 
the London area, an outcome of the high charges for 
water in the metropolitan district. An artesian well, 
giving a good supply of watei, can be put down at a 
comparatively small cost. One well at the Bank of 
England which was sunk son^ years ago to a depth 
of 400 feet, gives a supply of 7,000 gallons per hour, 
and as a direct consequence of the high cost of water 
in the city the bank authorities have placed a contract 
with Messrs. Isler and Co. to sink another well to 
give such an additional supply as will render the 
bank independent of the future supply of water. 
There are other artesian water supplies in London on 
the premises of the Mint, Baltic Exchange, Salis¬ 
bury-house, Mansion-house-chambers, and oVlessrs. 
Lipton’s. The cost and working expenses of an 
artesian well and air-lift pumping plant for 7,000 
gallons per hour in London are estimated atj^700 
for capital cost, and j^235 per annum for working 
costs, including depreciation. Roughly where any 
occupier is paying more than ;^ioo per annum in 
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water-rate it would probably pay to put down a 
private supply. The storage tanks are generally 
placed on the top of the building, and the water is 
either pumped direct, in one operation, or pumped 
into the basement of the building and then raised to 
the roof tanks by a separate pumping plant for 
distribution. 

The International Census. — Much 

interesting as well as useful information is given by 
the International Federation of Cotton Spinners’ 
Associations in its returns just published which cover 
more than 111,000,000 of the 129,000,000 of cotton 
spinning spindles estimated to be in existence at the 
present time. Comparing the present figures with 
those of last year it will be found that the most 
striking features are a slightly reduced consumption 
of cotton per spindle, owing to the depression and 
concerted short time ” which have been almost 
universal during the greater part of the statistical 
year, and a greatly reduced stock of raw material at 
the mills, due to the slackness of trade and the 
expectation of a bumper crop in America. The 
increase in the number of spindles reported on is 
roughly ii per cent., the aggregate con.sumption 
being only 6 per cent, more, whilst the stocks in 
spinners’ hands are 18 per cent. less. A new and 
valuable feature of the return is to be found in the 
estimates of the amount of short time worked in the 
various countries, Gr«at Britain unhappily being at 
the head of the list. A little over a fourth of all 
the spindles in England spin Egyptian cotton and 
the English share of this branch of the industry is 
more than two-thirds although only about half the 
crop comes here. The yams spun from Egyptian 
cotton in Germany, France, America, and Russia, 
are on the average three times as coarse as ours, and 
of those coimtries in which Egyptian cotton is spun 
to any extent only Switzerland approaches our 
average of fineness. 

Sir Christopher Furness*s Scheme. —Moved by a 
desire to put an end to the acute trade dissensions 
which have disorganised the shipbuilding industry of 
the North-East coast of England, Sir Christopher 
Furness has invited the representatives of the trades 
unions concerned to confer with him and has indi¬ 
cated what he proposes to do. He submits to the Con¬ 
ference two alternative proposals, one of which elimi¬ 
nates the capitalist alsogether, while the other ofiers 
the worker a profit-sharing co-partnership with him. 
He has given until November 26 for the consideration 
of these proposals. He will put the shipbuilding 
yards of Furness, Withy, and Co., at the disposal of 
any union or combination of unions who will take 
them over and work them on the co-operative system 
for the exclusive benefit of the w^orkcrs, or he will 
make the workmen limited co-partners in the ship- 
buildihg yards. He suggests that they shall become 
holdth of special shares to be called tmphyis shares, 


paying for such shares by agreeing to a deduction of 5 
per cent, from their wages until the amount of their 
shares is covered. On these shares they would 
receive 4 per cent, interest whether the company 
divides any surplus profit or not. The shares would 
remain at all times a marketable security. All the 
available surplus of profit after paying 5 percent, inter¬ 
est upon capital, and making the usual provisions for 
depreciation, reser\'e, &c., would then be divided 
among the holders of employes* shares and of ordi¬ 
nary shares. There would be an internal council in 
which workmen and capitalists would be equally 
represented, and in which the trades unions would 
also be directly represented as well as the actual 
workmen of the company. An arbitration board 
would be behind the council to deal with any par¬ 
ticularly knotty problem. 


GENERAL NOTES. 


Trade with Damascus.— Cotton textiles appear 
to be the principal articles of import at Damascus, 
and the United Kingdom is still credited with the 
highest percentage of these goods, especially white 
calicoes and madapolam. As to prints, Italy, Germany, 
and Austria-Hungary are in competition with the 
United Kingdom, and in some varieties are forging 
ahead. For example, flanncllette comes largely from 
Italy, which supplies it at a lower price and on easier 
terms. Zephyr and voilles come mostly from Austria- 
Hungary. In his report just issued (No. 4080, Annual 
Series), Mr. Consul Devey says that the general com¬ 
plaint is that the British factories do not produce such 
a variety of designs as appeal to the fantastic taste of 
the East. 

Emigration vid Hamburg.— In his report on 
the trade and commerce of the consular district of 
Hamburg just issued (No. 4,123, Annual Series), 
Consul-General Sir William Ward* shows that a 
further increase took place last year in the total 
number of emigrants who embarked at Hamburg, 
the niunber being 189,810, of whom 21,678 were 
Germans, as compared with a total of 173>483 in 
1906, of whom 20,057 were Germans. As usual, the 
great majority went to the United States, 171,666*, 
as against 152,134 in 1906. A further decrease is 
apparent in the number of persons who embarked 
from Hamburg last year for the United Kingdom, 
which may be ascribed to the effect of the Aliens 
Act. It may be added that a large proportion more¬ 
over of the 2,667 emigrants who left Hamburg in 
1907 ostensibly for the United Kingdom were doubt¬ 
less in reality bound for the trans-Atlantic countries, 
and intended merely to pass through the United 
Kingdom. 
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NOTICES. 


MULREADY PRIZE. 

The Council of the Society, on the recom¬ 
mendation of the Examiners of the Hoard of 
Education, have awarded the Mulready Prize 
—a Gold Medal or a Prize of Twenty Pounds 
—offered to the student who obtained the 
highest awards in certain specified subjects in 
the Annual National Competition of 1908, to 
Frederick Charles Herrick, of the Municipal 
School of Arts, The Newarke, Leicester, who 
has complied with the conditions of the com- 
"petition by obtaining the mark “Excellent” 
at the examination in drawing from life and a 
commendation in the National Competition for 
a finished drawing of a figure from the nude, 
and w'ho has also obtained a Bronze Medal for 
shaded drawings of hands and feet from life. 

The prize was offered under the terms of the 
Mulready Trust, the balance of the fund sub¬ 
scribed to establish a memorial to Mulready 
having been presented in 1875 to the Society 
of Arts, with the view of a medal being pre¬ 
sented occasionally to the student who should 
exhibit the best drawing from the nude at the 
annual examinations of the Science and Art 
Department (now the Hoard of Education). 


PROCEEDINGS OF THE SOCIETY* 

THE EXAMINATIONS OF 1908. 

There has now been four years' experience 
of the new system of Examinations adopted 
in 1905, and it is satisfactory to note 
that the result of the alterations has been 
very successful, and appears to have met 
with the approval of all concerned. With 
the exception of a few minor alterations, 
which experience showed to be desirable, there 
have been practically no changes in the system 
adopted in 1905, Previous to that year it will 


be remembered that there were three grades, 
the upper two of which were divided into three 
classes, wMile the lower had only one class. 
For these were substituted the Advanced, 
Intermediate, and Elementary Stages, with 
two classes in the Advanced and Intermediate, 
and one in the Elementary. 

It was hoped that the standard of the Ad¬ 
vanced Stage might gradually be raised to a 
level considerably higher than that of the 
second, or Intermediate Stage. But this has 
not been possible or desirable. The standard 
of both of these Stages remain very much 
what they were in 1005. With regard to the 
Elementary, this standard has always de¬ 
signedly been kept low, with the view of 
attracting and encouraging students of lower 
attainments. 

As regards the practical value of the three 
sets of certi6cates, it may safely be said that 
a certificate of the Advanced Grade (espi*cially 
of the First-class) may be taken to afford an 
employer a reasonable assurance of a compe¬ 
tent knowledge of the subject (so far as it can 
be tested by examination) on the part of a 
candidate for employment who presents it. A 
certificate of the Intermediate t irade may be 
taken as evidence that the person presenting 
it has made a study of thi? subject and has 
made some progress in that study. While an 
Elementary certificate in the hands of a young 
person show's that special study of the subject 
has been attempted, and its successful pursuit 
looked forw’ard to in the future. It must be 
remembered that this grade is only intended 
for young persons of, or just over, school age. 

It is satisfactory to note, as w'ill be seen 
from Table A (p. 1014), that the numbers show 
a steady, though not a very great, increase, 
having gradually risen from 21,253 
22,597 this year. The numbers in the Advanced 
Stage have varied very little, from 4,278 up to 
4,283. They w'ere a little higher in 1906, and 
fell off again in 1907. In the Intermediate 
Stage the numbers were practically steady for 
the first three years, and this year show 
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a distinct increase, while the Elementary 
Stage has increased steadily from 7,397 to 
8,276. 

The total number of candidates at the 
Examinations of 1908 was 22,597 (Advanced, 
4,283 ; Intermediate, 10,038 ; Elementary, 
8,276). This is an increase of 874 upon the 
21,723 candidates of 1907. The number of 
papers worked by these candidates was— 
Advanced, 4,795 ; Intermediate (including 
Theory of Music), 11,199; Elementary, ^,811. 
In addition to this there were 8g Shorthand and 
Typewriting candidates at the Special Army 
Examinations. In addition to these again 


;^30, provided annually by the liberality of the 
Clothworkers’ Company. 

For many years past Book-keeping has 
attracted the greatest number of candidates, 
though as regards Stages II. and III., there is 
a slight falling off this year—5,632 as com¬ 
pared with 5,703. There were also 2,912 
candidates in the Elementary Stage, making 
a total examined in this subject of 8,544. The 
second largest subject is, as usual, Shorthand. 
In this, as regards Stages II. and III., there 
is an increase on last year—4,432 as against 
4,323—and the total number, including Ele¬ 
mentary, is 6,806. French is now the next 


Table A.—Candidates Examined in ic)05-6-7-8. 



1 

190S. 

1906. 

1907. 

19c 8. 

^ to ( Stage III.—Advanced. 

... 4.278 

4,362 

4,279 

4.283 

S j Stage II.— Intermediate .,. 

9,578 

9,572 

9,752 

10,038 

fi Stage I.— Elementary. 

..«. ^ 7»397 

7,425 

[ 7,692 

8,276 

CJ Totals. 

21,253 

21,359 

1 21,723 

22,597 

Music (Practice) . 

418 

4C7 

457 

432 

Colloquial Modern Languages . 

.... 681 

644 

629 

615 

Army Candidates.. • • . 

.... — 

— 

40 

89 

Totals in all subjects. 

..... 22,352 

22,470 

'' 

22,849 

23,733 


there were 615 candidates in Colloquial Modern 
Languages, and 432 in the Practice of Music. 
The total number of candidates who w'ere 
examined in all subjects by the Society of Arts 
during the year ending July last was, there¬ 
fore, 23, 733. 

The Examinations this year were held at 
395 centres, in the week commencing April 
loth, and lasted from the Monday until the 
following Friday. The results w'ere issued at the 
following dates .-—Advanced Stage, June i8th ; 
Intermediate Stage, July 30th ; Elementary 
Stage, August 27th. 

The Commercial subjects included, as usual, 
Book - keeping. Accounting and Banking, 
Shorthand, Typewriting, Economics, Precis¬ 
writing, Commercial Law, Commercial History 
and Geography, Arithmetic, Handwriting, and 
Modern Languages. The other subject of 
examination was Music, divided into Rudi¬ 
ments of Music and Harmony. 

The Society this year awarded 29 Silver and 
45 Bronze medals, the former in the Advanced 
Stage, and the latter in the Intermediate. It 
also gave away money prizes to the value of 

11, besides the prizes, amounting in all to 


largest subject, there being in all 2,732 candi¬ 
dates, of whom 1,053 were in the Elementary 
Stage and 1,679 in the two upper Stages. It 
is satisfactory to note the great increase in this 
subject of recent years, an increase which is 
specially marked this year, the upper Stages 
showing 160 candidates more than last year. 
Then comes Typewriting with 953 candidates 
in the two upper Stages and 956 in the Ele¬ 
mentary—a total of 1,909. German shows a 
slight increase in the upper Stages—438 
against 425—and a falling off in the lower, 302 
against 341—with a total of 740 altogether. 
For Arithmetic there were 642 in the upper 
Stages, an increase on last year, while there 
were 1,146 in the Elementary, 1,788 altogether. 

There are no other subjects as large as the 
above, but in the two upper Stages 353 candi¬ 
dates took up English, 98 Commercial History 
and Geography, 105 Economics, 152 Precis- 
writing, 181 Spanish, 43 Italian, and 34 Portu¬ 
guese. .The numbers in the other modem 
languages are insignificant, though consider¬ 
able efforts have been made to encourage 
candidates to come forw-ard in them, in spite 
of the fact that w'here the numbers are so few. 
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the examination involves, in each case, a loss 
to the Society. In Russian, there were alto¬ 
gether 8 candidates, in Hindustani 1, in 
Danish and Norwegian 9, in Swedish 13, and 
in Japanese 3. No candidate has yet come 
forward for Chinese, though this subject has 
been long in the Programme. The syllabus 
for the present year has been modified in the 
hope that it may be more attractive. In the 
two subjects for which examinations are only 
held in the Advanced Stage, 214 entered for 


are either practically the same, or exhibit a 
trifling falling off. In the Intermediate Stage 
there is an increase of 377. In this case 
Arithmetic, English, Commercial History and 
Geography, Shorthand, Typewriting, Econo¬ 
mics, French, Portuguese, Swedish, and 
Japanese show an increase, and Book-keeping. 
Precis-writing, German, Spanish, and Russian 
a falling off, though the change in many of the 
subjects is so trifling that practically the 
numbers may be considered as identical. 


Table B. 

Number ok 1 *apers worked in each Subject in 1905, 1906, 1907, and 1908. 





1905. 



iqo6. 



1007. 



1908. 


Si'njKCJ s. 


Mage III.— 
Advanced. 

Stage II.— 
Intermediate. 

1 otals. 

u 

y < 

8tage 11.— 
Intermediate. 

Totals. 

u- 

c 

t , rt 

Stage II.— 
Intermediate. 

Totals. 

.Stage HI.— 
Advanced. 

Stage 11 .— 
Intermediate. 

Totals. 

Arithmetic .. 


i 54 

360 

514 

119 

512 

631 

107 

446 

553 

98 

544 

642 

English 

•. 

83 

235 

3<8 

52 

282 

334 

fX) 

262 

322 

60 

293 

353 

Book-keeping .. 

.. 

i,8(>9 

3.890 

5.768 

2,088 

3.485 

5.573 

2,082 

3.621 

5,703 

2,054 

3.578 

5.632 

Commercial Histoiy 
and Geography 

48 

54 

102 

3 * 

5 * 

82 

28 

61 

89 

1 

29 1 69 

98 

Shorthand .. 

. . 

i,oro 

3.343 

4.353 

783 

3.486 

4.269 

854 

3.469 

4.323 

847 

3.585 

4.432 

Typewriting 

.. 

375 

933 

1,308 

3<>3 

780 

1 .J 43 

254 

671 

925 

270 

683 

953 

Economics .. 

•. 

48 

33 

81 

47 

59 

106 

59 

30 

89 

53 

! 52 

*05 

Precis Writing . • 

.. 

105 

104 

209 

84 

154 

238 

72 

*32 

204 

50 

' 102 

*52 

Commercial T-aw 

.. 

169 

.. 

169 

224 

.. 

224 

238 


238 

2*4 


214 

Accounting and Bank¬ 
ing . 

208 


208 

322 

.. 

322 

302 


302 

288 

i " 

288 

French 

.. 

441 

^^57 

i,ck)8 

491 

872 

1.363 

473 

1,046 

*, 5*9 

535 

*,*44 

1.679 

German 


180 

262 

442 

lor 

268 

435 

1 *52 

273 

425 

*67 

27* 

438 

Italian . 


21 

12 

33 

lU 

30 

46 

'> J 

! 

17 

38 

21 

22 

4 S 

Spanish 


94 

80 

174 

89 

82 

HI 

91 

106 j 

*97 

77 

104 

181 

Portuguese .. 


28 


34 

17 

7 

24 , 

15 

4 1 

*9 

22 

12 

34 

Russian 


7 

10 

U 

5 

9 

14 

3 

9 : 

12 

2 

6 

8 

Danish and Norwegian 

4 


4 

4 

1 5 

9 ! 

4 

8 

1 

12 

6 

3 

9 

Hindustani .. 

,, 


2 

2 

.. 


.. 1 

.. 


.. 

— 


I 

Swedish 


,, 

•. I 

• • 

2 

10 

12 

.. 

6 . 

6 

2 

II 

*3 

Japanese ., 

• • 

• • 

3 i 

3 

•• 

5 

5 




— 

3 

3 

Totals 

•• 

00 

1 

<),<)93 1 

14.837 

4.904 

10,097 

15,001 

4.815 

10,161 14,976 

4.795 

10,483 

15.278 


Commercial Law, and 288 for Accounting and 
Banking. The numbers of papers worked in 
each subject for each year, during the period 
under review, are set out in detail in Table B. 

The number of papers worked in the Ad¬ 
vanced Stage shows a falling off of 20—there 
were 4,795 this year, and 4,815 last. The 
numbers in the various subjects show a very 
trifling difference in each case. Nearly all the 
modern languages show a small increase, and 
so does Typewriting. All the other subjects 


In the Elementary Stage the 8,276 candi¬ 
dates worked 9,811 papers, so that, as is 
always the case, a large proportion of the 
candidates in this, as in tue higher stages, 
were content with a single subject. Book¬ 
keeping attracted the largest number, 2,912 ; 
next was Shorthand, 2,374. The next largest 
subject was Arithmetic, for which there were 
1,146. In French, there were 1,053, consider¬ 
able increase on last or any previous year. Then 
comes Typewriting, for which 956 candidates 
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presented themselves; in Handwriting and 
Correspondence, 719. In German the numbers 
were 302, Spanish 78. In Commercial Geo¬ 
graphy 246 candidates entered. Italian at¬ 
tracted 25 entries. All the subjects except 
German and Italian show an increase. In all 
6,324 certificates were granted to successful 
candidates, and there were 3,487 failures. It 
is gratifying to notice that wuth the consider¬ 
able increase of numbers there has been a 
remarkable increase in the percentage of 
success. As will be seen from Table E 
the level has been rising steadily since 1905 
from 57 per cent, to 64. 


Table C. 

Percentages of Successes and Failures, 
Advanced Stage, 1908. 



First- 

class. 

Second- 

class. 

Failures. 

Arithmetic . 

27-55 

38-78 

33-67 

English. 

11 *50 

48*00 

41-50 

Book-keeping. 

9-30 

56-77 

33*93 

Commercial History and 
Geography . 

17*24 

44-83 

37*93 

Shorthand . 

9*68 

44-62 

45-70 

Typewriting. 

19-63 

56-67 

23*70 

Economics . 

20*76 

47-17 

32-07 

Precis-wilting , .. 

30*00 

42*00 

28*00 

Commercial Law,.,... 

8*87 

48-13 

43*00 

Accounting and Bank¬ 
ing . 

« 3'89 

55-90 

30*21 

French. 

14-02 

54*02 

31*96 

German. 

25-15 

■ 40*12 

34-73 

Italian . 

47-62 

38*10 

14*28 

Spanish. 

23-38 

49-35 

27*27 

Portuguese . 

100*00 

00*00 

00*00 

Russian. 

100*00 

00*00 

00*00 

Danish and Norwegian 

16*67 

06*67 

i6*66 

Swedish. 

100*00 

00*00 

00*00 


The general character of the results, and 
the manner in which the various subjects were 
dealt with, may be estimated from Tables C 
and D, which show the percentages of failures 
and successes for all the subjects in the two 
upper stages for the present year, and from 
Table E which gives percentages of successes 
and failures in all three stages for the last 
four examinations. The number of entries 
in some of the smaller subjects is insuffi¬ 
cient for such calculations to have much 
value, but the percentages are given for the 
aike of completeness. 

In the Advanced Stage the percentage of 
First * class shows a falling off from the 


standard of last year. On the other hand 
the Second-class shows a good increase, 
and the failures are less than last year. The 
First-class percentage in the Intermediate 
Stage is higher than ever before, and there 
is here a steady advance perceptible. In 
the Elementary Stage there is also a steady 
and continous improvement. 

Table D. 

Percentages of Successes and Failures, 


Intermediate Stage, 1908. 



First- 

class. 

.Second- 

class. 

Failures. 

Arithmetic .. 

i 

21*32 

44*30 

34-38 

English . 

6*83 

55-93 

37*54 

Book-keeping. 

11 *40 

1 60*29 < 

23*31 

Conimercial History andi 
Geography .' 

1 8*70 j 

1 57*97 ’ 

33*33 

Shorthand .1 

39-94 ! 

39-91 

26*15 

Typewiiting.I 

30*01 i 

47-73 ; 

22*26 

Economics . 

25*00 1 

44*23 ! 

30*77 

Precis-writing.’ 

26-47 j 

40*20 ; 

33*33 

P'rench .’ 

13*00 

67*00 i 

20*00 

German .* 

17*70 , 

47*30 

35*00 

Italian . 

41*00 1 

45*00 

13*00 

Spanish .' 

25*00 

47*10 ' 

27*()0 

Portuguese .i 

75*00 


00*10 

Russian .| 

06*67 

33*33 

00*00 

Swedish ...| 

54*55 

39-39 

9*09 

Danish and Norwegian | 

00*00 

lOO-CO 

00*00 

Hindustani .j 

00*00 1 

100*00 

00*00 

Japanese .| 

1 

33-33 1 

33*33 1 

33*34 


Table E. 

Percentages of Successes and Failures in 
all Stages 1905, 1906, 1907. and 1908. 


Advanced (Stage III.). 

1905. IQ06. ltF> 7 . IO08. 

First-class 14*2 .. 12*86 ..IS* ..12*99 

Second-class ..,,51* .. 49*92 ..47*8 .. Si* 9 S 

Failures . 34*8 .. 37*22 .. 37*2 ., 35*06 

Intermediate (Stage II.). 

First-class . 17* .. 20*77 •• ^ 9*45 •• 22*60 

Second-class .... 50*4 .. 47*32 51*25 .. 50*40 

Failures . 32*6 .. 31*91 ..30* .. 27*00 

Elementary (Stage I.). 

Passes. 57* .. 59*39 .. 59*62 .. 64*35 


Failures.43* .. 40*61 40*38 .. 3*1 *55 

Table F (p. 1017) shows generally the 
progress of the Elementary Examinations 
since the foundation of the stage in 1901. 

Table G (p. 1018) gives in tabular form 
the detailed results of this year’s examinationsr 
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Table F. 

Elementary Examinations, Stage I. 


Year. 

No. of 
candidates. 

No. of 

papers worked. 

No. of 
subiocts. 

1901 

3902 

4458 

8 

1902 

4371 

4807 

8 

1903 

5382 

6020 

8 

1904 

6401 

7203 

9 

1905 

7397 

8427 

10 

I90O 

7425 

«S 37 

10 

1907 • 

7692 

8952 

10 

GO 

0 

0 

8276 

981 I 

10 


A report on the Practical Examinations in 
Music has been published in the Journal * 
432 candidates were examined—a decrease 
of 25 as compared with last year. 'J'hese 
examinations have been carried on continuously 
since they were established in 1879. The 
numbers have never varied within very wide 
limits. In the first year 117 candidates were 
examined. The numbers increased gradually 
to 276 in i8()i, and to 393 in 1H95. The* 
largest number yet examined was 56(1 in 1900. 
During the last few years there has been a 
small but steady diminution in the numbers. 
The standard has not varied greatly, but is 
now a little higher than it was. Thegeneial 
le\el of attainment is reported by the examiners 
to be slightly higher than 1 ast 3^ear 

A report on the \'ivA \'oce Examinations 
held this year has also appeared in the 
Journal.^ 015 candidates entered—a falling 
off of 13 as compared with last year. These 
examinations were started in 1902, when 2S0 
candidates were examined The numbers 
rose to >81 in 1(^04. Since then there has been 
a slight falling olL Examinations wvre held 
in French, German, Spanish, .ind Italian, 
there have also in previous years been a few 
entries for Portuguese, but none entered this 
year. The numbers were—French 300, German 
100, Spani.sh 39, Italian 10. The decrease is 
entirely in (ierman, w'here there is a deficiency 
of 49, the other two languages both showing 
a small increase. This fact, so far as it goes, 
seems to confirm the opinion expressed in 
certain quarters that the study of German is 
just now rather suffering from neglect in this 
country, a matter for extreme regret. 

The Examiner in colloquial French reports 
on the results of his examination in very favour¬ 
able terms, the candidates on the whole coming 
out well as regards pronunciation, intelligence, 

• Sec July 10th, 1908, vol. Ivi., p. 807 

i See Journal., October 9th, 1908, vol. Ivi., p. 98*. 
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and powers of expression. In German, though 
the numbers had fallen off, the percentage of 
success was higher. In Spanish, on the other 
hand, the results were not so satisfactory as in 
last year’s examinations. 

The examinations in Rudiments of Music 
and Harmony were carried on as usual at the 
same time as the Commercial examinations, 
and the results appeared as part of the results 
of the Intermediate Stage. The total number 
of candidates shows a distinct increase on the 
last two years. This year there were 716, 
compared w'lth 641 in 1907, and 632 in 1906. 
The increase was in both subjects. In Rudi¬ 
ments of Music 482 candidates presented 
themselves, whereas last year there were 413. 
In Harmony there were 2^1, as compared with 
228. C)f the 482 candidates in Rudiments of 
Music, 371 passed and iii failed. Of the 234 
candidates in Harmony, 158 passed and 76 
failed. The examiner, on the whole, reports 
favourably on both sections of the examination. 

At the request of the Army Council, the 
Council in 1907 arranged to hold a special 
annual K.xamination in Shorthand and Type¬ 
writing for soldiers. The first examination in 
Shorthand was held last year, and the second 
in April last at 21 centres in the United 
Kingdom ; 5 in India, 4 in South Africa, and 
1 in Bermuda. In the Advanced Stage (speed 
140 and 120 w'ords per rniniiU'), th(‘re were 11 
candidates, of w'horn 3 obtained First-class 
Certific.ates, and 8 Set'orui - class. In the 
Intermediate Stage (100 and 80 w’ords per 
minute) 73 candidates presented themselves, 
of w^hom 27 obtained First-class Certificates, 
29 Second-class Certificates, and 17 failed. A 
silver medal was awarded to the best candi¬ 
date in the Advanced Stage. The number of 
failures, 17 out of 84 (or 20*23 per cent.), is 
under the average for Shorthand e.xaminalions. 

A similar examination in lypewriting w'as 
held this year for the first time. There were 
only 5 candidates, and of them passed, 

I Advanced, 2 Intermediate, and i Elementary. 
The solitary failure w*as in the Elementary 
Grade. The examinations w^ere held at 
3 centres in the United Kingdom. 

The only alteration of any importance which 
has been made in the Programme for next 
year, is that the syllabus for the Advanced 
Stage of the different Modern Languages, has 
been modified, so as to render it no longer 
compulsory for candidates to translate tech¬ 
nical or scientific passages. Reprt sentations 
have been made to the Council, from various 
quarters, that there were many students who 
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had a thoroughly competent knowledge of 
foreign languages, but to whom the technical 
passages formed an obstacle. It appeared to 
the Council that a student possessing an ad¬ 
vanced literary knowledge of a language, 
would be able to turn that knowledge to 
account in commercial pursuits, and that he 
would soon be able to acquire a familiarity 
with the technical terms required in the special 
branch of industry or commcTce in which he 
might be engaged, riiey therefore determined 
to modify the various syllabuses accordingly. 
It must be understood that candidates in 
future will be expected to show a fair amount 
of such literary know'ledge, in the absence of 
which they wall be better advised to enter only 
for the Intermediate Stage. 

A trilling alteration has also been made in 
the 'I ime-Table, to meet the wishes expressed 
by the Committees of certain Examination 
Centres, and, as above mentioned, the syllabus 
for Chinese has been re-casl. 


PEAT FUEL. 

In May, 1907, Mr. Knk Mystrom, M.K., was 
instructed by the Canadian Government to proceed to 
Sweden, Norway, Finland, Denmark, Germany. 
Holland, and Ireland foi the purpose of studyinjj 
and reportinj; upon the peat industry in these 
countries. Mr. Mystrom was directed to familiarise 
himself with the methods, processes, and machinery 
employed in the commercial production of fuel from 
peat and lignite, and such other exploitations of peat 
bogs as lead to commercial products. Mr. Mystrom 
has now reported to his Government. 

Canada, like all noithern countries, possesses large 
areas of peat bogs, estimated to co\er, taking the 
whole dominion, 37,000 square miles, and of an 
average depth of from 5 to 10 feet. In the opinion of 
Mr. R. Chalmers, of the Geological Sun'ey of 
Canada, this estimate is too low, as up to the present 
time no systematic investigation of the peat bogs has 
been undertaken, and most likely many of the peat 
bogs have not been recorded. These bogs have not 
as yet been utilised either for fuel manufacture, agri¬ 
culture, or reforestization. An idea of the immense 
amount of fuel contained in the peat bogs can be 
had from the following calculation, for which Mr. 
Mystrom is responsible:—One cubic yard of a drained 
and settled bog gives at least about 250 lbs. of air> 
dried peat, containing about 25 per cent, moisture. 
A bog with an average depth of 6 feet after drainage 
contains, therefore, per acre 1,210 tons air-dried 
peat, and per square mile 774,400 tons, equal in fuel 
value to 430,244 tons of ordinary coal, assuming that 
one ton of coal is equivalent to 1*8 tons air-dried 
peat, which has generally been found to be the case« 


The increasing population and industrial activity of 
Canada demand every year a larger amount of fuel, 
and growing scarcity of wood in the settled parts of 
the country, and the increasing jirices of both wood 
and coal, are making the utilisation of the peat bogs a 
question of great impoitance. It must be remem¬ 
bered that the coal dej)osits of Canada are situated in 
the east and westerly provinces, leaving the interior 
provinces j>ractically dependent on the coal mines of 
the United .States, the disadvantage of which was 
strongly felt a few yeais ago when on account of the 
strike at these mines the available coal supply was 
seriously curtailed and enormous prices had to be 
paid. In 1906, the last year foi which the returns are 
complete, Canada imported 4,495,000 tons of bitu¬ 
minous coal and 2,200,863 tonr> of anthiacite, and the 
quantity imported is steadily increasing notwithstand¬ 
ing the increase in Canadian coal production. The 
consumption per capita^ due to incieasing industrial 
activity and growing scaicityof wood, has doubled in 
the last ten yeais. The growing value of the forests— 
it is roughly estimated that at present about half 
the population, or some Ihiee millions of people, 
use wood for fuel at an average of 21 cords per capita 
—for other purposes, such as for lumber, and pulp and 
paper mills—adds anothei reason for the development 
of Canatiian peat resiouices, and especially as peat for 
fuel purposes is full} comj>arable and even superior 
to w'ood. 

The European countries where peat fuel is used to 
a considerable extent are Sweden, Norway, Denmark, 
Finland, Russia, (lermany, Austria, Holland, and 
Ireland. In most of these countries large industries 
for the manufacture of moss litter and peat mull are 
established, and the consumption of these articles for 
bedding and packing purposes is rapidly inci casing. 
The manufacture of peat coke, especially m Germany, 
receives much attention, and in Sweden several powder 
plants, with peat gas prodiiceis, are in successful 
operation. The methods at present used for peat 
fuel manufacture depend on air drying, which has 
been found, notwithstanding its uncertainty, to be 
the cheapest and most practical method of drying. 
Ihe question of economically removing the water 
from the peat substance is tbe main problem. The 
interest displayed by the various (lOvernraents, and 
assistance given in some form or other, has had a 
stimulating influence on the peat industries in these 
countries. In the countries mentioned, with the ex¬ 
ception of E^ussia, Holland, and Ireland, societies 
receiving yearly grants liom their respective Govern¬ 
ments have been organised for the purpose of giving 
information and advice regarding the manufacture of 
peat products, and the cultivation and drainage of 
peat hogs. These societies, thioiigh publications, 
lectures, and experimentation, do a very valuable 
educational vvoik, assist manufacturers and farmers 
with investigations and advice, and also do a grea^ 
amount of good by criticising the proct.st"- and 
methods initiated from time to time, which in many 
cases prevents the useless spending of money. 
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As the result of his extended inquiries, Mr. 
Mystrom is of opinion that the manufacture of 
air-dried peat fuel, if properly conducted, is in Europe 
a sound business proposition. The conditions in 
Canada, at least in the southern parts of the interior 
provinces, are quite as favourable for the manufacture 
of peat fuel as in Europe. In fact, the drying con¬ 
ditions are more favourable on account of the longer 
and warmer summer. The methods and machinery to 
be employed for working the bogs must in each indi¬ 
vidual case be determined by a thorough investigation 
as to the draining facilities, nature of the bog, and 
local conditions. 


MECHANICAL TRACTION ON 
TRAMWAYS AND ROADS.* 

The writer mentioned that the origin of the tram" 
ways, about 200 years ago, consisted in the laying of 
straight and parallel pieces of timber from the colliery 
to the river, for the conveyance of coal. Later on, 
iron flat bars were fixed on the top of those sleepers, 
to increase the traction facilities, which gradually 
developed in the establishment of railways m about 
the year 17O7. The idea of mechanical traction on 
common roads was, however, not abandoned, and, 
after a first trial in 1769, energetically revived between 
the years of 1803 to 1836, and periodically continued 
till about 1872, after which time they were obliged to 
stop running, on account of the imposition of oppres¬ 
sive taxes and other obstacles, on the part of the local 
authorities. This revived tramway traction ; first by 
horse and then by mechanical power. Starting with 
some description of the first steam omnibus, the 
writer mentioned the construction of the engines and 
the different powers used, as steam, compressed air, 
gas, Sic. This included the different methods o^ 
cable traction and the fireless engines. The use of 
steam had, however, never been allowed to develop 
fairly and firmly, and the local authorities seem to 
have done their best to hamper its service. Also the 
Tramway Act of 1870 proved a creation to the detri¬ 
ment of private enterprise. This was followed by the 
introduction of electric traction, with its different 
methods by underground or slot-conduit, by surface- 
contact, and by overhead wire ; the latter, being the 
cheapest in cost, was therefore more generally used. 
The author mentioned that in competition with 
tramway traction, on account of the permanent way 
construction, along the ordinary roads, mechanical 
traction on common roads was again thought of, 
seeming to be preferable, requiring no rails along 
the roads. It made rapid development, as now 
seen in the production of petrol, steam, and electric 
motor omnibuses and private carriages. The use of 
the motor omnibuses especially^ but also of the private 
carriages created, however, many unforeseen and un¬ 
expected evils, as destruction of the roads, unhealthy 

* Abstract of paper read by H. Cottradi, A.S.B., before 
the .Society of Engineers, October 5th, 1908. 


smells from burnt petrol vapours, depreciation of 
property in town and country, the destructive nuis-* 
ance of enormous dust waves, dangers to life of the 
public and many other grave difficulties. All these 
grave difficulties so detrimental to the public in 
general would have to be overcome, if mechanical 
traction on common roads is to become useful and 
beneficial to the public. The author then mentioned 
the necessity of consolidating the roads, and especi¬ 
ally of finding means to prevent the raising of such 
tremendous dust waves, so destructive to all kinds of 
property in town and country. As to electric traction, 
the author said the destructive wave motion of the 
rails would have to be overcome. Details were given 
of the different kinds of French, American, (Jerman- 
and English life-guards in use. Reviewing in con¬ 
clusion the different methods of traction on tramways 
and common roads, the installations required in all 
its details for electric traction, those of motor omni¬ 
bus garage, the very great number of breakdowns 
along all the roads, with permission by the local 
authorities to undertake temporary repairs on the 
road which was never permitted during steam tram¬ 
way traction, the writer maintained that steam tram¬ 
way traction, properly conducted, seemed still to be 
capable of holding its own against electric and motor 
omnibus traction, under the same conditions and if 
the same facilities were given; cost of installation 
being less and cost of working being about the same, 
even rather less than more. 


ANNATTO CULTIVATION IN JAMAICA. 

Annatto is employed m colouring butter and 
cheese, and as a dye for calico, silk, wool, skins, 
feathers, ivory and bone. It produces a fast colour 
of both yellow and red tints. The plant producing 
annatto dye is a native of the West Indies, and other 
parts of tropical America. It is a small shrub or 
tree, attaining a height of eight to twelve feet. It 
has heart-shaped leaves, and bears at the ends of 
the branches loose bunches of rose-coloured flowers. 
The fruit consists of mitre-shaped capsules covered 
with soft spinules, and splitting into two valves, on 
the inside of which are attached seeds covered with 
a thin coating of reddish waxy pulp. This waxy 
substance, when removed, is the dye known as 
annatto. The United States Consul at Kingston, 
Jamaica, says that the nature of this dye was known 
to the warlike Caribs, who inhabited the Lesser 
Antilles when America was discovered by Columbus, 
and they used it as a pigment to paint their faces and 
bodies. The plant is grown entirely from seed, 
which is sown before it is entirely dry, in nursery 
beds made in shady places. It is a hardy plant and 
will grow in suitable climates, on almost any soil 
except soils that are swampy, but it gives much 
larger returns when cultivated on rich lands, such as 
the banks of rivers and welLdrained alluvial flats. 
The best climate for it is one where the temperature 
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ran^^es from 75® to 80^ Fahrenheit, and the rainfall is 
abundant. When the seedlings are about four 
months old, at which time they should be sit to eight 
inches high, they are transplanted, being set in holes 
from six to twelve feet apart, according to the 
character of the soil. The land is kept clear of 
weeds, which are hoed up and buried in trenches 
between the plants. Full crops can not be expected 
under three or four years, but seeds may be gathered 
in eighteen months, or even earlier. It has been 
calculated that the first full crop Will yield about five 
hundredweight of seed to an acre, and this will 
increase for several years. When the capsules split 
open and show the seeds, they are gathered by 
women and children, the seeds extracted and dried in 
the sun. The seeds are valuable solely for the yellow 
waxy lesta which envelopes them. The seeds are 
then put in a tub of boiling water, and the mass is 
stirred so as to wash oft' the waxy testa from the 
seeds. After some days it is passed through a sieve 
and the liquid is left for a week to ferment, and to 
allow the dye to settle. The clear water is then 
poured off, and the deposited dye is allowed to 
evaporate in shallow pans. When the substance is 
of the consistency of putty, it is moulded into rolls, 
wrapped in banana leaves, and becomes the annatto 
of commetce. The cakes are usually packed in 
casks for export. In Jamaica, annatto is almost 
entirely the production of the peasant class. The 
amount of annatto exported has steadily grown. In 
1882 only 147,000 pounds were exported, while 
during the fiscal year, i905-(>, the exports reached 
457,248 pounds. Owing to the drought of 1907, the 
crop was materially curtailed, and the exports only 
amounted to 290,573 pounds. Of this amount 
204,730 pounds w’ent to the United States. 


RAILWAY DEVELOPMENT IN BRITISH 
GUIANA. 

The Go\ernment of British Guiana has under con¬ 
sideration an offer from a London syndicate to con¬ 
struct and maintain a railway from the sea-board, 
through the centre of the colony, to the frontier of 
Brazil. Surveys have not yet been made, but the 
country has been fairly well mapped out, and no 
senous difficulties are apprehended. Reporting on 
the project, Mr. E. H. S. Flood, the Trade Com¬ 
missioner of the Dominion Government in British 
Guiana, says that the pre^osed route would be about 
250 milet* in length, and would pass through a nearly 
level country, partly virgin forests and partly vast 
savannahs, sufficiently elevated to preclude any diffi¬ 
culty from swampy areas. The road, if constructed, 
would be within easy distance of the mountain ranges 
which are believed to be a continuation of the gold- 
bearing formation now being worked in the north. The 
road would be of standard gauge, and have its Brazilian 
terminus at such a point as to enable it ultimately to 
connect with the projected Brazilian line from Manoas 


to Bon Bista. The objective sought is to tap the 
Upper Amazon Valley, and to give an outlet for 
the freight which is now carried upwards of 1,000 
miles to the mouth of the Amazon. It is upon this 
through traffic chiefly that the authors of the scheme 
hope at first for a remunerative return on their outlay. 
The construction of the railway is favoured by the 
colony and would mean a probable expenditure of 
some ;£'3,ooo,ooo. There seems, however, to be a 
fear that the asSent of the Imperial Government, 
which is necessary, would be withheld, Mr. Flood 
says, because the Colonial Office refused to sanction a 
similar proposition for railway construction and land 
concessions in British Honduras. But there the diffi¬ 
culty was as to the route the expert advisers of the 
Crown Agents differing from local opinion as to the 
country through which the line should run, and the ex¬ 
penditure neeessary to meet the railway requirements 
of the colony. 


KERMAN AND ITS RESOURCES. 

The disquiet prevalent in Persia serves to concen¬ 
trate attention on those parts which lie within the 
British sphere, and for which, in the event of any 
break up of the Shah^s dominions, England might 
be said to be in a sense responsible hrom this point 
of view, the Consular report on the Kerman district 
in the south-east offers some instructive facts for con¬ 
sideration. The chief port is Bunder-Abbas, at the 
entrance to the Gulf, but the post between it and 
Kerman town takes thirty days; there is no tele- 
giaphic connection, and the transport of goods is so 
disorganised and slow that, to carry 650 lbs. of goods 
(nei the 300 miles takes at least eighty da) s and costs 
nearly ;f5, and yet, in spile of all difficulties, goods 
valued at 27A lakhs of rupees were imported m 1907. 
The Consul, Major Ducat, states that if there was 
even a carriage road from Bunder-Abbas to Kerman? 
with a regular service of wagons and a telegraph line, 
or reasonable postal communication between the 
towns, not only would regular trade more than 
double itself, but the khans and richer Persians 
would send orders to India foi all sous of goods. 
But so far from anything being done in this direction, 
the postal arrangements have been getting steadily 
worse and worse, post after post is reported as robbed, 
while parcels, unless registered and insured, are never 
heard of again. 

And yet the country has undoubted resources. 
The district of Jiruft, foi instance (about half way 
between Bunder-Abbas and Bam) is a hundred miles 
long and several miles in width. Besides being full 
of minerals it is well watered, and can grow wheat, 
rice, cotton, tobacco, and possibly tea. For want of 
communication its minerals are untouched, and its 
agricultural productions are restricted to its own re¬ 
quirements. Parallel to it and about tbs same size 
is the district of Narmashir, with equal or even 
greater possibilities. It is practically divided be- 
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tween three or four landowners, who are millionaires 
already, and make large incomes yearly out of henna, 
though it has all to be sent as far as Ye/d to be 
> treated. It could export thousands of bales of 
cotton if there was only piopcr means of transport¬ 
ing them to the coast. The district of Rudbar 
adjoins, little less fertile than the other two. 
Within twenty miles of Kerman itself there is 
sufhcient iron and copper to supply the whole of 
Persia and leave thousands of tons for export. A 
mining expert, who examined the deposits, found 
them plentiful and easily workable. 

Major Ducat says that the Persians are alive to the 
possibilities of the district, and quite understand why 
at present they remain impossibilities, and there is a 
strong feeling growing up in favour of developing 
and opening it up. The Sartip of Jiruft told the 
Major that he could make a fortune out of indigo, 
if be could only introduce the necessary machineiy 
for treating it. This is probably correct, as the 
synthetic indigo is piobibited in the country. En¬ 
quiries are being made about ‘agricultural machinery 
and improvements, and there is a general feeling 
among the town people that they are clearly paying 
nearly twice as much as necessary for their sugar, 
clothes, and other necessaries, and that their present 
isolation oilers no compensatory advantages. 

The trend of these recommendations is in much 
the same direction as those contained in the recent 
exhaustive report of Mr. Glendowe-Newcomen, and 
the special commercial commission sent from India 
to Southern Persia, while some fresh evidence of 
local resources is brought to light. It would be 
satisfactory if the recent Anglo-Russian agreement 
which, it may be remembered, leaves England a 
free hand in this very region, were to encourage our 
Government to act in the direction of Major Ducat’s 
suggestions. 

CHINESE CATTLE. 

An American firm is busily engaged at the present 
time in exporting cattle from the Chinese province 
of Shantung to Vladivostok, over 1,000 head having 
been forwarded in the course of a month. The re¬ 
presentative of this firm enters the interior of the 
province, and purchases cattle directly from the 
Chinese owners, or in the regular market towns, 
where all kinds of produce are exposed for sale at 
legular periods. Exports to the Philippine I.slands 
were formerly made from Shantung, but owing to 
the prevalence of anthrax and other cattle diseases, 
the importation into the island was prohibited. 
Last year, the Chinese Government prohibited the 
export of cattle from China to Vladivostok, but the 
prohibition has apparently since been removed. Re¬ 
cently the importation of cattle into Vladivostok 
was prohibited by the Russian Government officials, 
hut this restriction has been removed* The American 
Coatgal ^^t Tsingtau says that cattle are not bred in 
China to any great extent; there are no large 


cattle ranches, each small farmer breeding such 
stock as he may himself need. Cows aie not used 
for milk by the Chinese people, but are yoked with 
oxen, or with any other available animal, and em^ 
ployed in cultivating the fields. Foreign buyers can 
afford to pay prices which appeal to the owners of 
cattle, and it is feared that if large exports con- 
tinue, the country will be depleted of this kind of 
animal. In a few places in the province of Shantung, 
especially those towns where foreigners are living, 
the Chinese breed cows for milking purposes, and 
even the better class natives are taking kindly to 
the use of milk. It is the fear of typhoid germs 
in the milk that makes the sale of the tinned 
variety so large among the foreign population 
of China. Efforts have been made to intro¬ 
duce German cattle into Tsingtau, but without 
success. The local cattle are apparently more or 
less immune from the eftects of anthrax and other 
diseases, as they continue living and thriving 
even with these diseases prevalent about them. 
Foreign cattle, on the other hand, die almo<^t im¬ 
mediately. A few years ago the German Government 
brought out a dozen of the finest breeds of German 
cows, but within two weeks after arrival they had 
all died. Last year Dr. Martini, a Geiman bacteri- 
ologist, for many years chief assistant to Dr. Koch, 
was sent out to China to investigate 'the cattle 
disea.ses, and to endeavour to eradicate them within 
the German territory. He has stated that, so far as 
he can discover, the presence of anthrax has been 
greatly exaggerated, although other cattle diseases 
exist. Dr. Martini has reported a most cut ious fact 
which has been discovered by him and his assistants 
as to the percentage of butter fat contained in the 
milk of the Chinese cows. These locally grown 
animals are much smaller than the European or 
American cows, and give a much smaller quantity 
of milk, but it contains 7 to 8 per cent, fat, while 
cow’s milk in the United States seldom yields more 
than 2 to 3 per cent, fat, and 4 per cent, is considered 
extraordinary. This increased percentage of fat is 
said to be due to the bean cake given to the animals 
in China. Peanuts and beans are grown throughout 
the province of Shantung in large quantities, and 
crushed into peanut oil and bean oil, which are ex¬ 
ported to a very considerable extent. The refuse from 
the mills is pressed into round cakes, measuring about 
eighteen inches in diameter and two to three inches 
thick, which are largely exported to Japan for use as a 
fertiliser, and also given to cattle as food. The bean 
cake when used is pounded in rough granite mortars 
and mixed with the animals’ food, and all domestic 
animals in China seem to appreciate its peculiar 
flavour. The large percentage of fat contained in the 
milk in China makes it unsatisfactory for drinking 
purposes, especially for children, but it produces ez«* 
cellent butter in large quantities, there being very 
little waste material, and it is so easily made that 
merely shaking the milk in a stoppered bottle for a 
few minutes is said to be sufficient to^produce butter. 
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ARTS AND CRAFTS. 

The Ideal Home Exhibition, —An Ideri Home 
Exhibition, containing, amongst other (and very 
various) things a number of fully furnished rooms 
and a whole section devoted to artistic handicrafts, 
promised to afford an excellent opportunity of seeing 
how far the Arts and Crafts movenr»ent had pene¬ 
trated into the ordinary homes up and down the 
country, and what sort of effect it was having 
there. One hoped to discover w-bether the average 
household lived in sublime unconsciousness of the 
claims of the crafts or whether it was keenly ahve 
to them, and how far in planning a house to Jive in, 
the artistic possibilities of the ordinary and necessary 
furniture and utensils would be taken into account. 
Those of us who live in the midst of people keenly 
interested in art and craftsmanship take it for granted 
that everyone is deeply concerned in them, until we are 
rudely awakened by some more than usually discordant 
note, and then we begin to wonder whether after all 
we have not made an enormous mistake, and whether 
the gieat mass of people are not entirely oblivious of 
such-like things. On first looking round the Ideal 
Home Exhibition, one is driven to the conviction that 
neither of these conclusions is quite right. It is, 
after all, it would seem, very largely a question of 
fashion. Fashion just at the present moment is very 
fond of the phiase “ all made by hand ”—though she 
does not always want to pay a fair price for hand 
work—she has also somewhat capricious leanings 
towards the simple life, and both these moods are 
faithfully reflected in the Exhibition. We have in 
the gallery a crowd of small stalls where hand 
workers of all sorts and descriptions show their 
wares. There is very little doubt about their being 
hand-made. Whether they are quite invariably the 
better for that is an open question. In the body of 
the hall, where a number of manufacturers and shop- 
kee[>ers exhibit, hand-made work is, except in very 
few cases, conspicuous by its absence. The two 
sorts of production and distribution seem to be 
sharply divided. The handworker in the main shows 
his or her own wares, and the shopkeeper sells the 
product of the machine. It seems rather a pity that 
the two do not work together more generally. 

The Flint it ure and Decoration of the Ideal Home. 
—The simple furniture shown is not, on the whole, 
so attractive as a good deal that is being made on 
the continent. The shapes suggest too often affec¬ 
tation rather than .simplicity. To use some of the 
chairs in a dining-room would be rather like osten¬ 
tatiously inviting one's friends to sit in the kitchen. 
There is no attempt, either, to use simple chip¬ 
carving or gouge work to ornament this rather plain 
kind of furniture. Very good work, constructed on 
simple lines, is being turned out in England at the 
present moment, but it is, unfortunately, very expen¬ 
sive, and we seem to be behind Switzerland, Austro- 
Hungary, and other continental nations in the pro¬ 
duction of cheap, or comparatively cheap, chairs, 


tables, and the like, which are sufficiently good in 
design and workmanship. Some of the doors and 
windows, too, in the various stands at Olympia are 
fitted with simple glazing, which is quite out of scale 
with its surrounding woodwork without having the 
excuse of being particularly beautiful in itself. It is 
difficult to go round the Exhibition without feeling 
sorrowfully how much more anxious people are to do 
do than to learn. There are a few stalls in the 
gallery (notably those of the School of Art Wood¬ 
carving and the Birmingham Guild of Handicraft) 
where really good craftsmanship is being showm; 
there are one or two exhibits on the ground floor 
which prove that some of the manufacturers and 
dealers are trying to put good work upon the 
market; but the Exhibition as a whole reveals the 
depth of public ignorance. It is, it would appear, 
easier and at the same time more gratifying to the 
amateur to learn to embroider, to carve, to do poker 
work, or to make bead chains than to acquire a real 
appreciation of what is beautiful—and so the Ideal 
Home is to be adorned ( ? ) with patches of these 
various kinds of work instead of being made 
beautiful from basement to garret by the controlling 
taste of the person responsible for its fumi*^hing and 
decorating. 

Arts and Crafts and Home Industries. —There 
seems to be a good deal of misconception about as to 
the origin and meaning of the Arts and Crafts move¬ 
ment. The catalogue of the Ideal Home Exhibition, 
which includes several special articles (some of them 
very good) on architecture, art, and home industries, 
shows in one of its papers how completely the origin 
and the early scope of the movement have been for¬ 
gotten in many quarters. People whom one would 
expect to know better seem to think now-a-days 
that “arts and crafts” and “home indusiiies” are 
practically interchangeable terras. If that were so it 
would hardly be to the credit cither of art or of 
craftsmanship when we consider w^hat “ home indus- 
tnes ” very often amount to. It is about time that 
the two ideas became disentangled in the mind of 
those interested in art and industry. 

The Arts and Crafts Exhibition Society and the 
Home Arts and Industries Association represent, 
both in their origin and their aim, two quite different 
movements. It is true that both bodies had in \iew 
the improvement of art as applied to industry, but 
they approached it from widely different standpoints 
and by very different methods. The Home Arts and 
Industries Association dealt mainly, as its title shows, 
with the simpler industrial arts which could be cariied 
on in country districts during the winter months, and 
its members were for the most part philanthropic 
persons who wished to improve the moral, physical, 
or intellectual conditions of the peasantry and labour¬ 
ing classes in the villages. The Arts and Crafts 
Exhibition Society, on the other hand, was a body 
consisting mainly of artists; but including a few 
enlightened manufacturers. Its object was mainly to 
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insist upon the importance of the industrial arts, to 
^convince the outside world that the whole province of 
art was not covered by the ** fine arts,” but embraced, 
on the contrary, a countless number of minor arts con¬ 
nected with manufacture and industry not one whit less 
important in their own way. It seems hardly possible 
now, just twenty years after the first Arts and Crafts 
Exhibition that these things needed to be insisted 
upon, but they certainly did in those days: indeed, 
educated people were heard to exclaim when they 
first entered the New Gallery, “ But, where are the 
pictures?” Side by side with this aim was the 
desire to obtain recognition for the designer and the 
skilled craftsman who, at that time at least, were too 
often quite unknown to the outside public because 
they were employed by firms who in many cases took 
the whole credit for their work and would not allow 
their names to appear. The Exhibition, it seems 
necessary to add, was not under royal or any other 
patronage and the modest list of guarantors ” in 
which by the way the name of the Society of Arts 
occurs, includes no title save that of one single knight 
batchelor. It is rather difficult to reconcile this 
simple and workmanlike beginning with the numer¬ 
ous provincial exhibitions of art and craftsmanship, 
more or less amateurish, patronised by local magnates 
which, under the name of “ Arts and Crafts ” have 
become so popular in recent years. The discrepancy, 
however, is partly accounted for by the fact that these 
shows have no connection with the Arts and Crafts 
Exhibition Society—beyond the perhaps not alto¬ 
gether creditable fact that their promoters have bor¬ 
rowed the name of ” Arts and Crafts” without very 
often any acloiowledgment of what they owe to the 
Society. 

It may, indeed, be maintained, with some show of 
reason that, whatever may have been the original 
object of the Arts and Crafts Exhibition Society, 
its aim at present seems to be largely to encourage 
craft at the expense of manufacture and to insist 
that every workman should make his own designs, 
or at least that all designs should be made by work¬ 
men. That may be the view of some members of 
the Society, and even of an increasingly large number 
of them, but it has never been accepted by the Society 
as a corporate whole. It is no* doubt desirable that 
bodies which, like the Home Arts and Industries 
Association and the Arts and Crafts Exhibition 
Society, are interested in kindred subjects, should bd 
on friendly terms. It is also a good thing that 
people anxious to secure recognition for the artist and 
the artist-craftsman should care for the well-being of 
the humbler worker. It is perfectly obvious that in 
applied art good work can only result from co-opera¬ 
tion between those engaged in the production of 
whatever is being made, and that all mast have their 
due. Art and industry are often two sides of the 
same thing; but no good can come of contending 
th^ arc of necessity identical, of restricting art 
|o wjial every cottage workman can do, or of asking 
of tie ordinary craftsman what can only be achie%^ed 


by a competent designer. It appears as though at 
the present moment both parties would gain if their 
relative positions were more carefully distinguished 
and more frankly acknowledged. Too much bad 
workmanship passes muster, because it is supposed 
to he artistic, and too much amateurish art is con¬ 
doned because it is ** made by hand.” The ideal 
should be, of course, good art and good craftsman¬ 
ship—w^bich are more likely to be arrived at if they 
are accepted as two branches growing from one trunk 
than if they are regarded as being one and the same. 


GENERAL NOTES- 


Turkish Bet>steads. —Foreign bedsteads made 
their appearance in Bagdad some eighty years ago, 
when British merchants first came to enter into 
the trade of the district. At that time the beds 
were not introduced to be sold, but were brought 
by these pioneer traders to add to their owm 
comforts, of which Bagdad could at that time 
offer but few. The only bed then known to the 
natives was, says the American Consul at Bagdad, 
a queer rectangular structure, which continues to be 
largely used. It resembles a bird-cage with the top 
oflf, and is very cheap—being built of the diy branches 
of the date palm. It has an opening on one side, into 
which a person seats himself, then, throwing the feet 
up, be turns until the body is properly inside. It is 
estimated that 20 per cent, of the population of 
Bagdad, which is believed to be 200,000 souls, em¬ 
ploys this style of furniture. Other bedsteads much 
in vogue are coarsely built of wood ; they are called 
“takets,” and are used by the better class; they 
range in price from 6s. 2d. to 30s. It is interesting 
to note that a veiy large taket,” sometimes measur¬ 
ing as much as ten feel square, is found in the houses 
of some of the notable families of Bagdad. They are 
usually heirlooms, built of expensive wood, and in 
most instances elaborately carved. These old-fashioned 
beds are no longer manufactuied. Their values range 
from;f5 tO;^io. About 60 per cent, of the popu¬ 
lation of Bagdad possess no beds. These people 
rest on blankets spread on the floors of their houses 
in the winter and on the roofs in the summer. Owing 
to the excessive heat, sleep is frequently made im¬ 
possible elsewhere than on the roof or in the open 
gardens. Inasmuch as the climate is very dry, there 
is little to fear from exposure to the night air. While 
a considerable number of the roofs are surrounded by 
lattice-work to ensure a certain amount of privacy, by 
far the larger number are quite exposed to the gaze 
of curious and inquisitive neighbours. Comparatively 
few foreign iron bedsteads reached the Bagdad market 
until recently, this being principally due to the fact 
that no attempts were made to introduce them.^ 
About tix years ago, however, British beds began 
to be imported, and these imports have since rapidly 
increased. 
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though higher in value by ^^1,350,000, as compared 
with the corresponding period of last year. Having 
regard to the exceptional character of last year’s 
•coal exports, and the general industrial situation, 
the shrinkage in exports is surprisingly small, nor 
has it been from all the centres. Indeed, the ship¬ 
ments from the Scotch ports fell off more than the 
whole sum of decrease. Welsh shipments have 
been kept up by the demands of Italy, and one or 
two other countries in which Welsh coal holds a 
•commanding position, the exports to Italy in the 
•eight months to August last having been 5.792,345 
tons, as against 5,703,534 tons last year. In Scot¬ 
land, while exports are falling off, there is no 
•recovery in the home industrial consumption. 
English coal is still relatively dear, which hampers 
many industries. The sustained exports have pre¬ 
vented home coal prices from declining more, in 
harmony with the industrial conditions, but with a 
continuance in the decrease of the demand from 
abroad, and little likelihood of immediate improve¬ 
ment at home, it is difficult to see how present 
.prices can be long maintained, though the coal- 
owners say that even present prices, owing to wages 
and other costs, are unremunerative. Considerable 
discussion is going on in the trade just now on the 
subject of colliery certificates. Shippers obtain from 
dhe colliery whose coal they ship a certificate that 
such and such a quantity of such and such a specified 
coal has been shipped by such and such a \essel. 
But it is alleged that it is an everyday thing at all 
the coal ports for exporters to make up mixed 
cargoes, and get a document from some coal com¬ 
pany certifying that the whole cargo is of the named 
brand. The allegation on the face of it seems im¬ 
probable, and it may be hoped that it rests on slender 
or no foundation. In these days of (lerman and 
other coal competition, it would be disastrous to 
British interests if it came to be believed by foreign 
consumers that the practice referred to was common. 

The Coal Mines Bill ,—The discussion as to 
'Whether the Coal Mines Bill now before I’arliament 
for restricting the hours of labour in coal mines will 
seriously raise the price of coal, continues, and 
cannot be finally settled until there is the experience 
of actual working. It is contended by supporters of 
the Bill that the increase in price, if any, must be 
slight, but as Mr. J. F. Mason, M.P., points out, 
they arc apt to confuse cost and price—the cost of 
producing coal and the price at which it is sold. 
The cost of bringing a ton of coal to the pit mouth is 
mot the only thing, nor the chief thing, which affects 
<price to the consumer. Reduction of output is a 
much more important matter. The late Sir George 
Xivesey—and there was no higher authority on such 
a point—reminded the public that the price of certain 
classes of coal to the consumer (not the cost to the 
producer) rose, either through shortage, or the fear 
of shortage ” in the supply, by 9s. 6d. a ton in one 
j)e]iod of two.years (1898-1900), and by 14s. in 


another period of two years (<* the early seventies”). 
Now the Departmental Committee recently reported 
that in its opinion the limitation of hours of labour 
proposed by the Coal Mines Bill would lead to a loss 
of time of about 10 per cent. It may be that 
increased activity on the part of the miner will make 
up for much of this loss of time, but it is doubtful 
whether the shorter hours will enable him to materially 
increase his output per hour, and if the reduced 
output is at all proportional to the 10 per cent, loss of 
time, then a shortage of some 25 million tons will be, 
if Mr. Mason’s estimate is correct, unavoidable, and 
may create a scramble among those who must have 
coal in order to carry* on their industries, or risk seeing 
them closed altogether. Such a scramble could 
hardly fail to produce a rise in price of a serious 
character. 

The Cotton Trade Dispute .—There are no indi¬ 
cations of an early settlement of the cotton strike. 
The card-room leaders appear to be immoveable, and 
the employers remain united in iheir insistence upon 
a 5 per cent, reduction. The mills, or most of them, 
have now been closed for six weeks and the prices 
yam do not rise. From the employers’ pomt of view 
a continuance of the strike for another month or six 
weeks is desirable, and apparently the card-room 
people believe that it is to their interest greatly to 
restrict output during the next weeks rather than 
spread it over several months in the form of short time. 
In these circumstances it is not surprising that masters 
and men are slow to come to an agreement, but they 
do not seem sufficiently to appreciate that the strike 
may not stop just at the moment when the economic 
position makes it 'desirable to go ahead again, and 
that in the interval our compctiti\e position in par¬ 
ticular markets may be imperilled Meantime some 
employers are taking advantage of the stiike for re¬ 
pairs and alterations which can only be conveniently 
done when machinery is not working Amongst such 
matters not the least important is the condition of the 
ceilings in mills of the non-fireproof type with regard 
more particularly to the fire hazard. Ceilings are 
frequently allowed to get into bad condition, and in 
mills where spinning is done, and the floors are not 
quite sound, the oily w'aste which accumulates in course 
of time between the floors and ceilings is in a favour¬ 
able situation to feed flames reaching the ceilings 
from below. 

OBITUARY. 

Sir Ch.\rles Malcolm Kennedy, K.C.M.G., 
C.B.—The Society; has lost, by the death on the 
25th instant, at Exmouth, of Sir Charles Kennedy, 
a prominent member who, for many years, took an 
active part in its proceedings. He was elected in 
1884, and was a Member of the Council from 1889 to 
1891, and a Vice-President from 1892 to 189b, and 
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from 1898 to 1901. This office he filled at the time 
of l^s death. He was also Chairman of the Colonial 
Section from 1892 to 1902, and a member of the 
Royal Commission for the Chicago Exhibition 
of 1893. He read two papers before the Society, 
the first on “ Colonies and Treaties ** (Foreign 
and Colonial Section, March 5, 1895); and the 
second on “The Fiscal Problem” (December 2,1903), 
for which he received the Society’s silver medal. He 
was Chairman, at evening meetings, on several 
occasions, and a frequent attendant until he settled 
at Exmouth, on his retirement from the Foreign 
Office. 

Sir Charles Kennedy was born in London, on 
October 12, 1831, the son of James Kennedy, M P., 
He was educated at Blundell’s School, and at Caius 
College, Cambridge, where he took two first classes 
and two University prizes. He became a clerk 
in the Foreign Office in 1852, and was head of 
the Commercial Department from 1872 to 1893. 

He was through life constantly engaged in special 
services abroad. His first deputation (1870-71) was 
to the Levant as president of a commission of inquiry 
into the Consular establishments. Afterwards he was 
British Commissioner in Paris in connection with the 
Treaty of Commerce and Navigation concluded with 
the newly-established French republic in 1872. 

He was senior British delegate to the various inter¬ 
national conferences on the protection of submarine 
cables, held in Paris from 1882 to 1886 ; and he repre¬ 
sented Great Britain at a conference at the Hague 
for the restriction of the liquor traffic in the North 
Sea; and in the same capacity he subsequently took 
part in the negotiations in Paris respecting the 
Channel fisheries. 

After his retirement Sir Charles Kennedy was 
lecturer on international law at University College, 
Bristol, from 1896 to 1903, and some of his lectures 
have been published. He was chairman of the 
Exmouth School Board from 1896 to 1903. 


MEETINGS FOR THE ENSUING WEEK. 

Monday, Nov. a—Fanners* Club, TVhiteball-rooms, White- 
ball-place, S.W., 4 p.m. Prof. Somerville, “ The 
Report of the Departmental Committee on Agri¬ 
cultural Education.** 

Geographical, University of London, Burlington- 
gardens, W., 8J p.m. Mr. D. G. Hogarth, 
“ Unexplored Western Asia.** 

Royal Institution, Albcmarle-street, W., 5 p.m. 
General Monthly Meeting. 

Engineers, in the Theatre of the United Service Insti- 
tntion, Whitehall, S.W., p.m. Mr. R. W, A. 
Brmiv'er, ** The Flow of Liquid Fuel through Car¬ 
burettor Nozzles.*’ 

Chemical Industry (I.ondon Section), Burlington- 
houie, W., 8 p.m. Prof. Adolf. Frank, ** Chemical 
Industry in Relation to Agriculture.** 

.BHtish Architects, 9, Conduit-street, W., 8 p.m. 
Opening Address by the President. 


London Institution, Finsbury-circus, E.C., 5 p.m..* 
Mr. C. Cams-Wilson, “Underground Water 
Supply.” 

Tuesday, Nov. 3...Civil Engineers, ss, Great George- 
street, S.W., 8 p.m. Inaugural Address by the 
President (Mr. James C. Inglia). 

East India Association, Caxton-hall, Westminster,. 
S.W.. 4 p.m. Dr. John Pullen, “The Indian 
Student in England.” 

Wednesday, Nov. 4.. Geological, Burlington-house, W., 

8 pm. I. Mr. Hugh John Llewellyn BeadnelL' 
“ The Relations of the Nubian Sandstone and the 
Crystalline Rocks of Egypt.” 3. Mr. B. A. 
Newell Arber, “On the Fossil Plants of the 
Waldershare and Frodville Series of the Kent 
Coalfield.” 

United Service Institution, Whitehall, S.W., 

3 p.m. Major Cecil B. Simonds, “ With the 
Anglo-French Niger Chad Boundary Commis¬ 
sion.” 

Royal Archajological Institution, ao, Hanover- 
square, W., 4^ p.m. Mr. William Davidson,. 
“ Notes on Norfolk Screens and their Paintings.” 

Thursday, Nov. 5 .Linnean, Burlington-house, W., 8 p.m. 

z. Miss May Evalina Bainbridge, “ Notes on some 
Parasitic Copepoda, with a description of a new 
species of Chondrucauihus.** 2. Messrs. R. C. 
Pnnnett and C. Forster, “On Some Nemarteans 
from the Eastern Indian Ocean.” 3. Prof. F. 
Jeffrey Bell, “ Report on the Echinoderms other 
than Holotburians, collected by Mr. Stanley 
(Tardiner in the western parts of the Indian 
Ocean.” 

Chemical, Burlington-house, W., 8^ p.m. i. Messrs. 
W. A. Bone and H. F. Coward, “The Direct 
Union ol Carbon and Hydrogen.” 2. Messrs. E. 
C. C. Baly and W. B. Tuck, “ The Relation be¬ 
tween Absorption Spectra and Chemical Consti¬ 
tution.*' Part XI. “ Some Aromatic Hydro¬ 
carbons.” 3. Messrs. B. D. W. Duff and F. S. 
Kipping, “ Organic Derivatives of Silicon.” Part 
VII. “ .Synthesis of </f-sulphobcnzylethylisobutyl- 
silicyl oxide.” 4. Mr. W. J. Sell (a) “Chlorine 
Derivatives of Pyridine.” Part IX. “ Preparation 
and Orientation of the Dichlorodyrdine M.P. 66- 
70.” [b) “ Chlorine Derivatives of Pyridine.” 

Part X. '* Orientation of the Trichlorojiyridine.** 
(r) “Chlorination of Methyl Derivatives of Pyri¬ 
dine'* 2-Methyl Pyridine. Part 11 * 5. Messrs 
M. O. Foster and H. £. Fierz (a) “The Triazo¬ 
group.” Part. V. “Resolution of a-triazopro- 
pionic Arid.” (b) “ The Triazo-group.” Part 
VI. “ Triazoethyl Alcohol and TriazoaceUlde- 
hyde.** 

London Institution, Finsbury-circus, E.C., 6 p.m. 
Mr. Carl Armbruster, “The Songs of Robert 
Franz.” 

Friday, Nov. 6...Nortb-Bast Coast Institute of Engineers 
and Shipbuilders. Nowcastle-on-Tyne,. 7I p.nu 
Inaugural Address by the President. 

Art Workers* Guild, Clifford’s Inn-ball, Fleets 
stre^, E.C., 8 p.m. Paper on “ The Difficulties of 
a Modem Artist.” 

Architectural Association, 18, Tufton-ztreet, S.W., 
7} p.m. Mr. Felix Clay, “ The Origin of the Sensf 
of Taste in Art.** 

Geologists’ Association, University College, W.C., 
8 p.ffl. Mt. Horace W. Monckton, “ Some Nor¬ 
wegian Lakes and Rock-Basinsu” 
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NOTICES. 


SECTIONAL COMMITTEES. 

The following is the list of the Indian Section 
Committee, as appointed by Council:— 

INDIAN SFXTION COMMITTEE. 

Sir Wilham H. White, K.C.B., LL.D., D .Sc., F.R..S. 
(Chairman of the Council). 

Sir William Lee-Wnrnw, K.C.S.I. (Chairman of the 
Committee). 

Sir Frank Forbes Adam, C I.E. 

Lord Ampthill, G.C.S.I., G.C.I.E. 

.Sir Athclstane Haines, C.S.I. 

Lieut.-Colonel Sir David William Keith Barr, K.C..S.I. 

Sir .Sleuart t olville Bayley, K.C.S.I., C.I.E. 

'I’homas leweil Bennett, C.I.E. 

Sir M M Hhownagjfree, K C I.E. 

Sir George Hirdwood, k.C.I.E , C.S.I., LL.D., M.D. 

Sir James Itourdillon, k C.S I. 

Major-General .Sir CJwen ludor Hurne, Ci.C.I.E., K.C S I 
Sir Charles H. T. Crosthwaite, K C.S.I. 

Sir Charles A. Elliott, K.C.S.I., LL.D. 

J. 'inies Fairliairn Finlay, C.S I. 

Sir Frederu W. R. Frjer, K.C.S.I. 

K. O. Cxupta. 

Lord Harris, G.C S.l., G.C.I.E. 

Colonel .Sir Thomas Hungerford Holdtch, R.E., K.C M.G , 
K.C.I.E., C.B. 

Sir Philip Perceval Hutchins, K.C.S.I. 

Sir Seymour King, K.C I.E., M.P. 

.Sir Frederic S. P. Lely, K.C.I E., C.S.I. 

Henry Luttnian-Johnson. 

Sir Charles James Lyall, K.C.S.I., C.I.E , M.A., LL.D. 
Sir James Broad wood Lyall, G.C I.E., K.C.S.I. 

Sir J.im^s Lyle Mackay, G.C.M.G., K.C.I E. 

Colonel Sir Colin C.iropbeU Scott Moneneft, K.C.S.I., 
K.C.M.G. 

Sir Patrick Playfair, C.I.E. 

John David Rees, C.I.E., M.P , M.V.O. 

Right Hon. Sir Joseph West Ridgeway, G.C.B., G.C.M.G,, 
K.C.B., K.C.S.I. 

Field-Marshal Earl Roberts, K.G., K.P., G.C.B., G.C.S.I., 
G.C.I.E., V.C. 

Alexander Rogers. 

Sir Edward Albert Sassoon, Bart., M.P. 

W. S. Seton-Karr. 

Sir Charles Cecil Stevens, K.C.S.I. 
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PROCEEDINGS OF THE SOCIETY* 

CANTOR LECTURES. 

THE THEORY AND PRACTICE OF 
CLOCOIAKING.* 

By Sir Henry HARuixciE Clxvnghame, 
K.C.B. 

PART IV. 

Escapements. 

By an escapement is meant the arrangement 
by which a weight gradually runs down, and 
turns a wheel. The wheel has teeth which, 
while they slip past a projection attached to 
the pendulum also give it an impulse so as to 
keep it going. The escapement thus serves 
both as a counting and also as an impelling 
mechanism. In the crown wheel escapement, 
the teeth press horizontally upon the pallets 
with a force that is uniform and depends on 
the driving weight. Hence the angular moment 

a 

of the impressed forces P cos ^ x 

Hence ... = Constant. 

at' 

Whence*^ -- /, and ^ 


Fjg. 58. 



So that the cross staff will tend to oscillate 
more slowly in the middle and faster towards 
the extremities of an oscillation, thus making 
the motion rather jerky. 

• T'be Course consisted of Six Lectures, deli -red Jan. ^c, 
27 ; Feb. 3, xo, 17* *4. In re-arninging tin' material for 
publication, the Lecturer has preferred to divide is into 
Four Parts. 
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And it is obvious that no arrang-ement of 
the verge and pallets can make this escape¬ 
ment isochronous. In each case it will depend 
on the weight of the balls on the cross staff, 
and on the amount of the driving weight. It 
is therefore very unsatisfactory. 

The use of the pendulum is a great improve¬ 
ment, and it is quite easy to turn a verge clock 
into a pendulum clock, merely by substituting 
a pendulum for the cross staff. This change 
was made in most existing verge clocks towards 
the end of the seventeenth century, so that it is 
rather rare now to find an old clock with a 
verge escapement. 

The great fault of the crown wheel when 
used with the pendulum, is the wide swing 
which it is necessary to give to the pendulum 
in order to make it work. 

As we said when dealing with pendulums, 
the circular error is not great when the total 
swing is under 3 degrees. But when the sw’ing 
increases to 10 or 15 degrees, any variations in 
in it becomes a serious source of error. 

Therefore to enable an escapement to w’ork 
with but a small swing, Hooke invented the 
anchor escapement. This escapement is thus 
designed. First draw the escape wheel having 


Fig. 59. 



30 teeth. The teeth should be slightly curved 
and about as deep as they are wide. Let O 
be the centre of the escape wheel and A be one 
of the teeth, and B a tooth nine spaces off. 
From a and b draw tangents to the circle in 
which the points of the teeth lie, and let then 
lines meet in c. with centre c and radius 
‘=.\o c, draw the dotted line. From a and b 
draw tangents to the dotted circle then the 
points of those tangents near A and B are the 
faces of the pallets. They are generally 
rounded of! in practice as this is found to wear 
better. Through a point midway between 
a and the preceding tooth, draw a circle with 
centre Cy to form the other part of the pallet 
atkd "then complete the anchor according to 


taste, so that the arms should be light and yet 
strong enough for their work 

As the escape wheel revolves, the tooth 
strikes the pallet face. As the pendulum is, at 
that moment carrying the crutch from left to 
right, the tooth w'ill be carried up along the 
plane. This causes a recoil of the wheel, which 
thus applies to the pendulum a backward acce¬ 
leration dependent on the force of the driving 
W'eight, and this acceleration is applied at the 
end of the arc, the very worst time at which it 
can be applied. Hence, then, such clocks will 
exhibit an appreciable error. For the pendulum 
instead of being allowed to have its swing out 
in comfort, is caught and pushed back before 
it can accomplish that swing. Hence, then, 
this push quickens the motion, from whence it 
follows that an increase in the driving weight 
of any clock, with an anchor escapement, will 
cause the clock to gain. 

But yet these escapements keep very good 
time. They are on all the old “grandfather 
clocks,^’ many of which have now gone nearly 
150 years. 

Fig. (>o. 



"J'he improvement effected by Graham, and 
called the dead beat, very small though the 
change, is exceedingly great. In the first 
place, he included usually ten teeth instead of 
nine. The rest of the construction was exactly 
like that of an ordinary anchor, except only 
that he cut out portions of the pallet faces 
as shown in the drawing (Fig. 60). These 
nicks are made by drawing circles, with 
centre, C, through the point, A tf, and the 
point midway between b and the next tooth. 

The effect of this was that a tooth, in¬ 
stead of impinging upon an inclined plane 
impinged upon a dead face perpendicular to its 
direction of motion. This had the effect of 
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doing away with the recoil, for as the tooth 
slid to and fro along the surface, the 
escape wheel remained steady. When it has 
got down to the end of the pallet plane 
it is free to fly on. It does so, but the motion 
of the escape wheel is almost instantly stopped 
by the next tooth which impiges on the dead 
surface, first runs along it, then returns, and 
finally slides down the face. 

Before we can criticise this escapement it is 
necessary to take into account some mathe¬ 
matical considerations which 1 will now endea¬ 
vour to outline. Suppose that during a part of 
the path of a pendulum it is exposed to a 
retarding or to an accelerating force, other 
than gravity and acting in thf* direction of its 
path. What will be the effect of this on the 
time of oscillation 

Of course we see at once that the arc will be 
either increasi‘d or diminished according as 
the force acts with or against th(‘ direction of 
motion. But what will be the effect on the 
time 

Supposi', for instance, that each time the pen¬ 
dulum passed a certain point an impulse were 
given to it. It is obvious in the first place, that 
if the impulse were gn en exactly at the lowest 
point of the swing no effect would be produced 
on the time. For our examination of the motion 
of a pendulum shewed us, that when the bob 
is shot off from the lowest point with any t^iven 
velocity, it will swing out and in again in a 
certain time quite independent of its velocity 
at the lowest point. It, therefore, follows that 
no mere acceleration of the path at the lowest 
point will in any way affect its time of vibra¬ 
tion, but It is t|uite otherwise with an inter¬ 
ference at some other part of its path. 

If, for instance, it bumped up against a 
stop, it would be arrested before its quarter 
second of time of swung from the lowest point 
had elapsed. If the bump entirely arrested 
its action, and reduced it to rest, it would then 
take a quarter of a second to descend again to 
the lowest point. On the whole, therefore, its 
time of swing would be shortened. 

If instead of a bump, it were exposed to a 
retarding force at a distance along its path 
from the lowest point of its swing, then its 
path upw ards would be shortened, and so also 
would its path downward. But the retardation 
as it proceeded upwards would aid the 
acceleration of gravity by helping to destroy 
its initial velocity. This would shorten the 
time. But on its return, if the disturbing 
forces acted the other way and now diminished 
the action of gravity, this would lengthen the 


time. So that in this case the swing up would 
be performed in a less time than the retutn 
swing down again. 

L(it us take some examples. Suppose that 
we affixed to a pendulum a small fine spiral 
spring on one side. This as the pendulum 
went up w'ould act w'ith the force of gravity 
and hence by increasing it, would shorten the 
time of swing upwards on its return, the spring 
would also act with gravity and again shorten 
the time, so that this plan would shorten the 
time of swing of the pt'ndulura. 

But if instead of this spring w’hich tended to 
pull it back both on its outw’ard and return 
path, some contrivance were made w'hich 
pushed it as it went up, and thus by acting 
against gravity h^ngthened the time of sw’ing, 
and whmh pulled it as it went down and thus 
by acting with gravity shortened the time of 
swing, It seems not improbable that the 
lengthening of the time going up might be 
compensated by the shortening of the time 
going down, and thus its avera^?e time of a 
double swing be the* same; or on the other 
hand, suppose that thii pendulum as it passed 
the low’est point rubb‘*d against a spring, 
then th<‘ acceleration eac'h way would act 
against the force of gravity tending to lessen 
its acceleration force dowmwards, and to lessen 
its retarding force upwards and, therefore, the 
time of vibration would be increased. 

These anticipations are found to be borne 
out in theory. The investigation was first 
made by Sir Cjeorge Airey, w’ho shew^ed that if 
a pendulum met with an acceleration through 
a small arc,.r, at a distance, </, from its lowest 
point as it w'as going dowmw'ards, and also an 
acceleration through a small arc, in the 
same direction at a distance, a, on the other 
side of its low’est point as it was going up- 
W'ards, the total effect upon the time would be 
m/. 

This theory he used to explain the excellence 
of the dead-beat Graham escapement. For 
this escapement by the impinging of a tooth, 
P, upon an incline pallet, produces a hori¬ 
zontal thrust upon the pendulum, which thrust 
is of about equal extent on each side of the 
vertical. So that here you have almost exactly 
the conditions of the theoretical problem, the 
acceleration produced during the descent of 
the pallet acts wdth gravity and accelerates 
the speed of motion. During the ascent of the 
pallet the acceleration acts against gp*avity. 
The net result is that a pendulumn actuated by 
a dead-beat escapement has the same average 
of time swing as a free pendulum, whence it 
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would follow that differences of impulse would 
not affect the rate of the clock. 


Fig. 61. 



The formula given by Airey is as follows :— 
Suppose that the pendulum receives an im¬ 
pulse during its passage from a point c on one 
side of the initial to - d on the other side, let 
a be the arc of semi swing, F the accelerating 
force due to the impulse on the escapement. 
Then the proportionate decrease of time of 
swing due to the escapement is 

F/ 

^ [d c) {d - c)y where the 

pendulum beats seconds. 

Here F is the force acting on the pendulum 
resolved along the line of motion, a is the 
semi arc of swing, ^ ^ is the arc of impulse, 

being c on one side of the centre and d on the 
other; r' + is the unlocking arc {d being 
negative), and is a constant. 

From this equation we see that the disturb¬ 
ance varies as the driving force, and the arc of 
impulse, and the unlocking arc, but is smaller 
in proportion as the square of the arc of swing 
is bigger. 

Now, F [d — c) is the energy given to the 
pendulum, being the force acting on it multi¬ 
plied by the distance through which that force 
acts. It will not be an unreasonable assump¬ 
tion to make, that for any arc the energy 
necessary to be given at each double vibration 
to maintain that arc, varies as the energy 
stored up in the pendulum, that is M where 
h is the height of the pendulum, at the end of 
its swing above the lowest point. But by 

geometry ^ ^ Whence, then, 

will be a constant, and the formula for the 
disturbance becomes (c d) where /* is 
some constant. 

This shows us that the only effect of a 
Graham escapement upon a free pendulum 
win ije to accelerate it by an amount propor- 
portional not to the driving weight, nor to the 


weight of the bob, nor the arc of impulse, nor 
the swing; but only to the arc of unlocking, 
which is almost negligible. This proves that 
a pendulum, with a Graham escapement, 
swings practically in the same time as a free 
pendulum. 

This, however, is not really what we want to 
know, moreover the above calculation is made 
neglecting friction. But friction is of the 
utmost importance, and what we want to know 
is whether, taking it into account, an increase 
or diminution of the driving weight, in the bob, 
will influence the going of the clock. 

Now the driving force vanes with the force of 
the clock train, and hence is not uniform, but is 
different in summer and in winter. At first 
sight this objection appears to militate against 
the Graham escapement, and this would be 
the case were it not that by the nature of the 
contrivance a compensating force comes into 
play. For the accelerating influence of the 
unlocking space, and yt'hich depends in amount 
on the driving force, is opposed by the re¬ 
tarding influence due to the dragging of the 
teeth along the dead face of the escapement, 
which is also dependent for its amount on the 
driving force, and, by a skilful arrangemtmt of 
parts, these two can be made to compensate 
one another. For all that is needed, as soon 
as the clock has been made, is to try varying 
weights of the pendulum with different driving 
weights, so as to produce different arcs of 
swing. By experiment a point will be reached 
at which any addition of a small amount to the 
driving weight makes the clock gain a little. 
If, now, the deprivation of an equal weight 
also makes the clock gain a little, then it is 
clear that an equilibrium point has been 
reached, at which an alteration of the driving 
force will have a minimum of effect. Thus, 
then, the friction that Sir George Airey left out 
of account in his calculations turns out in 
reality to be the true reason of the excellence 
of the dead-beat escapement. The adjust¬ 
ment can only be made by trial, but this has 
been done ye;jirs ago by experienced clock- 
makers, such as Vulliamy and Dent. Hence 
it is best, as a rule, to adhere pretty strictly to 
their designs, so as to take advantage of their 
knowledge. 

Nothing is more rash than to put any 
pendulum into any clock, and then expect 
the dead-beat escapement to perform very 
well. This is one of the cases in which old 
experience is better than new calculation, and 
as long as the dead-beat escapement shall con¬ 
tinue to be used, it seems of necessity that its 
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design must be dictated by experience, rather 
than by theoretical considerations. 

There are, however, a few points which 
deserve attention. 

In the first place, the pallets should be as 
hard as possible, preferably of sapphire, and 
polished perfectly so as to give no hold for 
dirt. The escape wheel should have teeth of 
hammered brass. This works more smoothly, 
and wears less than steel. The whole train 
should be as light as it is possible to make it, 
so that the bump of the teeth on the pallets 
should be a minimum, and for the reason 
that the energy of a moving body varies as the 
square of its velocity, the size of the wheels, 
particularly the escape wheel, should be as 
small as possible, compatibly with allowing an 
effective space for the unlocking of the teeth. 
An inch radius is not an uncommon size. 

In theory, the pallets might be fixed to the 
pendulum, but a little reflection will show the 
inconvenience of such a plan. For it would 
need a delicate adjustment to fix the pallets 
correctly on the pendulum, and to get their 
centre of action at the proper distance from the 
centre of the escape wheel. Besides, a rota¬ 
tional twist of the pendulum might break them 
off. As a rule, the pendulum is hung so that 
its approximate centre of oscillation is in a line 
with the crutch. In the best clocks, the crutch 
is adjustable, so that the pallets work easily on 
each side of the escape wheels, even though the 
clock should be a little out of the level, a defect 
which is easily perceived by the inequality of 
the tic-tac. 

A very light crutch does not add perceptibly 
to the work of the clock. It may be hung, if 
desired, to a spring, like the pendulum. 

The Graham escapement carries the principle 
of locked escapements to its furthest point, and 
is so excellent that little more is to be looked 
for in that direction. There is. however, an 
improvement that can be added to it, or to any 
other form of escapement, namely, a duplex 
movement. 

It will be remembered that in the Graham 
escapement each pallet contained an impulse 
face, and a dead, or locking face. It is desir¬ 
able naturally that the pressure of the escape 
wheel on the locking face should be light. 
With this aim these faces are sometimes sepa¬ 
rated, and each actuated by a different set of 
teeth on the escape wheel, so that the pressure 
on the dead face at a is light, and that on the 
impulse face, 3 , is heavy. This has been made 
use of in watches and is called the duplex 
escapement. It would be of use in clocks. 


were it not that, as has been explained, the 
pressure on the dead faces instead of being 
useless, is positively useful. Accordingly this 
plan has been rarely if ever employed for anchor 
escapements. 

Fig. 62. 



Another contrivance that may be used with 
almost any form of escapement is the re- 
montoir. By a remontoir we mean an arrange¬ 
ment whereby the escape wheel is directly 
urged forw'ard by gravity or by a spring, with¬ 
out the intervention of any train of wheels. 
The result is that the constant impulse is not 
subject to suffer any diminution by transmis¬ 
sion and, therefore, heat and cold, oil, dust 
and other causes that contribute so much to 
irregularity of driving pow’er are done aw^ay 
with. 

Of course if the remontoir could be so 
arranged as to be w'ound up once a w’eek the 
arrangement would be perfect. That it is 
quite impossible to put a string of such length 
or a spring of such magnitude on a remontoir, 
thence provision must be made for frequent 
rewinding of the escape wheel. This of course 
can be done by fixing a winding arm and 
small spring on the escape wheel and then 
using the clock train and w’eights to w'ind up 
the escape w’heel from time to time. This 
arrangement is showm in Fig. 63 in a form that 
it merely diagrammatic, not fit for w^orking. 

An axis, a b, is capable of receiving motion 
from a winding arbour, c d, which is connected 
with a train of wheels and a driving weight. 
The axis carries a sleeve, e b, w^hich is driven 
\iy ab\ through the medium of a spiral spring, 
y, ^ ^ is attached to the escapement. As soon 
as the winding arbour, c d, has completed the 
work of winding up the spring, an arm, 
comes into contact wuth a cam, h, mounted on 
the sleeve, and which stops it. As the escape¬ 
ment runs on, a slot in the cam comes opposite 
the arm, and allows it to slip through, 
whereupon, the winding-arm makes another 
revolution, and rewinds the sj ing. This 
action goes on perpetually, the spring being 
wound up at fixed intervals. 
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Thus the escape wheel is driven by a con¬ 
stant force, and the escapement is thus sub¬ 
jected to a constant driving pressure. 


Fig. 63. 



This invention is very valuable, especially 
for turret clocks. For it enables a heavy 
weight to be put on the toin, so as effectively 
to drive the hands in spite of heavy w'inds, 
while, at the same time, the pressure on the 
train is not felt at the escape wheel, which only 
gets so much pressure as the spring transmits 
to it, the rest being spent on a blow of the arm 
on the locking arrangement. Of course, such 
a clock requires more force to drive it, but the 
force that is employed in actuating the pendu¬ 
lum is always uniform. 

All sorts of forms of remontoir have been 
tried ; some that unlock the driving wheels at 
every oscillation of the pendulum, some that 
operate only every half minute. They are a 
valuable aid to the clockmaker. 

A remontoir escapement of this form was 
proposed by Sir George Airey, and has been 
going for nearly half a century in Dent's shop, 
in Cockspur-street. It is on the principle of a 
wind up every other second. It is operated by 
a pair of anchors, one of a dead-beat cha¬ 
racter, on the escape wheel, the other an 
unlocking anchor, operating the wheels which 
winds up the spring. 

I now come to escapements of a different 
order, namely, detached escapements. These 
were first proposed for watches, and apparently 
by Peter Le Roy, about 1748. This form of 
•escapement was perfected by Arnold and 
Earnshaw in the latter half of the eighteenth 
-century, and now forms what is known as the 
chronometer escapement—the most perfect 
form of escapement in existence. The idea 
of fhis escapement may be thus explained. 

The object is to give the impulse to the 
pendulum or the escape wheel at the middle 
point of its path, and to leave it perfectly free 


in both of its excursions. For this object we 
must provide the pendulum, or balance wheel, 
or the crutch, as the case may be, with a sort 
of arm or catch, as this flies by, as soon as 
it arrives at a given point of its path, an 
impulse-giving body flies out and leaps upon 
it and gives it a push of a definite amount and 
duration, and then slips out of the way so as 
to let it go back. The push, therefore, 
operates once only during each double vibra¬ 
tion. It is like the action of a man swinging 
a child in a swing, who, standing in the 
middle of the path of the swing gives the 
child a push as he flies past. One of the very 
simplest and the best modes of doing this for 
a clock, was proposed by a clockmaker in the 
eighteenth century, whose name is not known. 
It is as shown in the adjoining diagram :— 


Fig. 04. 



There, as the pendulum swings, a catch 
upon it hits the point a of the lever, a, b, c, 
the tooth at c of the six-leaved escape wheel 
is released, and the wheel flies forward. The 
adjustment is so made, that at that instant 
the catch, d, is just opposite the tooth, 
which flies against it and gives the pendulum an 
impulse. If we compare this with Berthoud’s 
watch escapement we see at once its great 
similarity. 

Of course the effect of this escapement is 
good upon time-keeping. For, as the impulse 
is given in the centre of the path, the swing of 
the pendulum, being free at each end, the dis¬ 
turbance of time due to the escapement impulse 
is a minimum. The chief defect of this escape¬ 
ment is the fine adjustment necessary to make 
the teeth of the escape wheel leap upon the 
arm of the pendulum. 

In the case of a watch chronometer escape¬ 
ment this difficulty does not arise, for the 
radius of the balance wheel is short, and there¬ 
fore moves in a curved arc, that admits of an 
eaay engagement and release. 

The remontoir principle, pushed to its utter¬ 
most extent, ends in a gravity escapemenL 
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By this plan, an arm is raised by the motive 
force, and then allowed to drop gently on the 
pendulum, and give it a push. In this form of 
escapement we must have some means of 
winding the arm up at every oscillation of the 
pendulum. 


Fig. 65. 



Thus, for example, if we could fix an arm to 
the upper end of a pendulum rod, and then, as 
the rod swings, from // to could put a little 
weight on the arm, and then take it off 
while the pendulum swings from b to b\ it 
is obvious that we should have a gravity 


f'lo. (»6. 



escapement* The first of these was proposed 
by Cummings. The adjoining sketch of it wiil 
show its nature. 

, Rigidly fixed to the crutch are two locking 
pins, which hold the teeth of the escape wheel 
alternately* The teeth of the escape wheel 
not only impinge on the locking pins, but also 
drive up two independent pallets which are held 
in position, when driven up, until the tooth 
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which holds them is released by the swing of 
the pendulum. They are then caught on the 
crutch, go up to the extreme of its arc with it, 
and then fall to a position lower than the point 
from which they started, thus giving the 
impulse to the pendulum. 

This is really a gravity escapement of a 
rather complicated, but perfectly effective 
form, and is probably the first proposal of that 
kind that exists. It will be seen that it can be 
simplified by suppressing the locking arms 
and pins altogether, and instead putting a 
small hook on to the ends of the pallets, which 
w’ould thus lock the escape wheel and hold it, 
until the swing of the pendulum had brought 
this crutch with its pins into contact with the 
pallets and thus unlocked them. 

This converts the invention into Mudges 
escapement, which is shewn here. (Fig. 67.) 


Fig. (>7. 



It will be seen that the teeth of the escape 
wheel raise each of the impulse arms in suc¬ 
cession until the tail is caught and locked ; 
when the pendulum comes it unlocks the 
impulse arm and carries it onward to the 
extent of its vibration. This sets the escape 
wheel free to wind up the other impulse arm. 
Meantime the first impulse arm descends with 
the pendulum, but to a lower position than 
before, for its extremity penetrates in between 
the teeth of the escape wheel. Thus the im¬ 
pulse arm gives back more energy than it 
takes. 

In his book. Lord Grimthorpe complains of 
the escapement that it trips. This complaint 
appears to me to be quite unfounded. I have 
made one which never tripped, and one has 
been going, and is going still, in Dent's shop, 
in Cockspur-street, for some 80 years, and yet 
has never tripped at all. 

The true defect of the escapement is of quite 
another order, it is the work throwr upon the 
clock in the action of unlocking the escape¬ 
ment. This may amount to even one-$ixth of 
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the whole driving force, and is very embarrass¬ 
ing, for it varies with every change in the 
friction, and hence with every state of the oil. 

Of course, the more the train of the clock is 
loaded, the greater the pressure will be. So 
that this escapement presents the peculiarity 
that the greater the driving weight, the smaller 
the arc of oscillation of the pendulum. For 
the gravitational impulse is invariable, while 
the friction of the release varies. Hence then, 
you have here no compensating action, as in 
Grahamescapement. You have a uniform 
driving force, balanced against a variable un¬ 
locking force, and the escapement does not go 
very well. 

About 1850, Mr. Bloxam, a barrister, of 
scientific attainments, set to work to remedy 
this defect. He did this by a means, at 


Fig. 68 . 



once obvious and simple. He applied to the 
escapement of Mudge the already described 
duplex escapement. Following this plan he 
separated the driving teeth of the escape 
wheel from the locking teeth, putting the 
former close in to the shaft, and the latter 
far away, and dividing each pallet into two 
parts. 

This gave him the design shewn here. 
(Fig. 68.) He had feeble heklth, and died in 
Madeira, but not before he had made a 
successful clock on these principles, and 
published two most valuable memoirs on the 
theory of escapements and on pendulums. He 
also invented the dipleidoscope. 

About this time Sir Edmund Becket Denison 
(afterwards Lord GHmthorpe) interested him¬ 
self, in clocks, and to him was due the fact 
that the contract for the Westminster clock 
given to Dent instead of to Vulliamy. 


He adopted the escapement of Bloxam. As, 
however, this escapement was found to bang 
and rebound, he put a fiy on it, a device that 
had previously been used in connection with 
escapements, and thenceforth called it the 
Denison escapement. 


Fig. 69. 



The mode of action, as will be seen, is that 
the pendulum unlocks the impulse arm on one 
side and carries it up with it upon its excur¬ 
sion. This frees the escape wheel, which at 
once winds up the impulse arm on the other 
side. The impulse arm is then locked by the 
long locking tooth, and held steady. Mean¬ 
time, the impulse arm, which is resting on the 
pendulum, comes down to a position lower 
than it had when it started, and thus drives 
the clock. Thus, then, we see that the appli¬ 
cation of the duplex principle to Mudge’s 
escapement produced Bloxam’s escapement, 
and that this is really Denison’s. 

For turret clocks Bloxam’s escapements has 
been used for many years, and with a con¬ 
siderable amount of success. I am, however, 
inclined to the opinion that it is preferable to 
use a dead-beat escapement for turret clocks, 
and to cover it with a glass if the dial is not 
above four feet diameter. This will effectually 
keep out wind and rain, and relieve strain on 
the hands, which should, of course, be carefully 
balanced. Plate glass is now so gdod and 
cheap that this plan does not offer difficulty, 
nor does there appear to be any danger in it.^ 
With all gravity escapements the power em* 
ployed is, of course, far in excess of the pot^^er 
necessary to drive the clock. 

It may be of interest here to inquire what 
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that power is. In order* to examine this, I 
pulled aside a lead pendulum bob, weighing 
8 kilogrammes, to a distance of 4 centimetres. 
At the end of 1080 swings (single vibrations) 
it had diminished to 3 c. semi-arc, and this 
had lost I — yJj = of its energy. The 
energy originally in it = 8000 h gramme- 
centimetres when h = = *08 c. So that 

the energy lost in each single swing was 

7 X 640 . 

= *319 gramme-centimetres. Thus 

to keep a clock swinging, with a bob of about 
18 lbs., and a semi-arc of 3*5 cm. for 8 days, 
you want 8 x 86400 x *319 = 230784 gramme- 
centimetres, or 2*2 kilogram me-metres, corres¬ 
ponding to the fall of a w'eight of about 2 lbs. 
through 5 feet in each 8 days. 

The friction of a fine Graham escapement, 
with jewelled holes and pallets, caused about as 
much loss of work as is lost by air friction on the 
pendulum, thus requiring about a 4 lb. weight, 
and expending 250 kilogramme - metres of 
energy in a year. An astronomical gravity 
escapement would use about eight times as 
much energy. 

The Denison escapement is not well suited 
for astronomical clocks, because the pendulum 
is never quite detached, and because the oil 
on the pallets cause considerable variations 
of friction. From all I can learn, it is not 
nearly so good as a well-constructed Graham. 

In order to profit by the advantages of a 
detached pendulum, and at the same time to 
keep the impulse to the centre of the arc, and 
make it uniform, I devised an escapement 
w'hich runs quite free of oil. It is best driven 
by electrical power, and to that end Mr. Hope- 
Jones’ electrical lifter seems best adapted to 
the purpose. 

I do not propose to say anything about 
striking mechanism, nor magical clocks, nor 
of the well-known apparatus for providing the 
driving force while the clock is being w'ound. 

I think, however, that it is a great pity that 
ball bearings are not applied to turret clocks. 
If made to run in troughs of heavy grease they 
would work for years. Only the heavily-loaded 
bearings need thus be mounted, but the saving 
of the driving weight would be very consider¬ 
able and the wear much diminished. 

It was originally no part of my purpose to 
deal with electrical clocks which demand a 
series of lectures for thentselves. A few words 
about them may, however, not be out of place. 
As was said in the opening lecture they maybe 
divided into several groups. 

Of them the simplest is an arrangement of 
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an iron armature attached to the pendulum 
bob, and attracted by a magnet. The usual 
plan of later forms of this type is to let the 
armature penetrate into a solenoidal magnet. 
The reasons for the adoption of this form are 
that the pull is more gradual, and also because 
if the rod that forms the armature is a little out 
of position, in this solenoid the pull is un¬ 
affected, whereas if the armature is attracted 
by an ordinary magnet the slightest variation 
in its distance from the armature makes 
a considerable difference in the impulse. 
An effective clock of this type can be made by 
attaching a contact piece to the pendulum rod 
in such a way that contact is only made when 
the pendulum is proceeding from right to left, so 
as to give an impulse every other swing. 

The defect of all this class of clocks is that the 
impulse varies with the current-strength. To 
avoid this, attempts have been made to make 
the current draw* up an armature which by its 
fall produces a current in the magnet that 
attracts the pendulum, thus producing a sort 
of electrical remontoir. 

Another class, which T may call the electro¬ 
mechanical group, is that of clocks wound up 
by electricity when they have run down. This 
of course is easy to arrange by means of 
contacts that come into play on the running 
dow’n of the clock and continue till the re¬ 
winding has been completed. 

Fig. 70. 

1 


hh 



A specimen of this t3rpe is a remontoir that I 
have proposed and made, consisting of an 
arm furnished at the end with a triangle of 
metal, which falls on a pin put upo^ the lowrer 
part of the pendulum rod and gives it a push. 
The arm is held up by a pall, which is released 
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as the pendulum flies by by the action of a 
spring fastened to the rod. The figure will 
show the action. A B is the arm which falls 
upon the pin c attached to the pendulum rod, 
and gives it an impulse from right to left. 
The arm A B is prevented from falling by the 
catch E D F, which is knocked astride by the 
spring g on the pendulum rod, which rests 
against the stop h, also on the pendulum rod. 
When the arm has done its work a projection 
from it, P, impinges on O, a platinum point on 
the end of an arm S O, this completes an elec¬ 
trical current through an electro-magnet K L, 
and causes the arm SO to be attracted and 
thus to drive up the arm A B till the pin D 
again rests on the catch E F and holds the 
arm up. On the return of the pendulum, the 
spring g flips by without causing any action, 
but on its return it again engages the arm E F\ 
releases the arm 11 B, which thus gives an 
impulse every second vibration. The elec¬ 
trical part of this escapement is an adaptation 
of Mr. Hope Jones’ electrical escapement. 
The advantages are that it works without oil, 
that it is dead beat, that it is detached, only 
operates during the point of maximum motion 
of the pendulum, and is a gravity escapement 
independent of the electrical impulse. I have 
constructed several of them, and they appear 
satisfactory. 

Doubts have been expressed as to the reli¬ 
ability of electrical contacts for clocks. I have, 
however, never found any difficulty or un¬ 
certainty with them provided they were con¬ 
structed on proper principles. Those that fail 
generally do so because the contact is too 
light and the surface is not rubbed. I believe 
that some form of electro-mechanical clock 
will be the clock of the future. 

Another plan that has been proposed is by 
means of a powerful weight wound up every 
week or so, to drive a dynamo at certain in¬ 
tervals, say every minute, and thus to send a 
current through a circuit. This plan has the 
advantage of having no contents to get out of 
order, but it is wasteful of power and the initial 
expenditure is rather large, but it can be made 
to work w6ll. 

I regret that the space at my disposal has 
not enabled me to deal in detail with various 
sorts of electrical clocks, a collection of which 
are here before you. I feel, however, that the 
whole question of .electrical horology is in a 
state of transition, and that before many years 
passed some types of a permanent order 
will emerge out of the present multiplicity of 
propelled devices. 


FIGURE IN WOOD. 

By Frank Tiffany. 

Possibly one of the least-considered phases 
in the growth of timber is that of figure. 
Whilst the expert and the enthusiast 
dilate upon the beauty of colour and figure 
found in some logs, few consider the origin, 
cause, and development of this beautifying 
factor, which gives an added charm and 
also a special value to timber. Those who 
look for a scientific explanation as to the 
cause of the variation of grain which is the 
cause of figure when the tree is cut into, will no 
doubt be disappointed to learn that it is im¬ 
possible to lay down any set of rules which 
govern the accentuation and development of 
figure in wood. 

It, however, may be safe to affirm that there 
are two primary causes which tend to bring 
about this peculiarity of forest products, and 
which undoubtedly increases the beauty of 
woods. Figure, in some woods, is “ inherent,” 
for this no explanation is possible. It will no 
doubt be a surprise to many to learn <hat the 
greatest variety of, and the most beautiful 
forms of figure in w'ood, arise from “ fonugn 
causes,” and are therefore “accidental.” 
In some cases both the “inherent” and 
“accidental” factors combine, and form 
a picture of nature which no artist can 
reproduce. 

It may be stated in passing that the greatest 
charm in wood is found where there is a happy 
combination of figure, colour, and texture ; 
thus, the richly-figured piece, if it lacks a 
proper variety of colour, or a silky texture, it 
is insipid, and does not command the value 
which experts attach to those rare examples 
which combine the three essential character¬ 
istics, “ colour,” “figure,”^and “ texture.” 

Having stated these initial facts, it may be 
an advantage to offer some explanation so as 
to enable the reader to distinguish that which 
is “inherent*' from that which is “acci¬ 
dental.” 

Inherent figure is found in those trees 
whose transverse section shows a series of fine 
“ silver lines,” scientifically described as 
“ medullary rays.” These radiate from the 
centre or pith of the tree to its circumference. 
The oak, beech, and sycamore are striking 
examples of this characteristic in timber. Of 
course there are many trees of commerce 
which in a greater or less degree show these 
rays, but the beauty or charm of figure is when 
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it is apparent to the naked eye without the aid 
of a microscope. 

In the conversion of timber where the 
medullary rays exist, in order to obtain the 
best effects and bring out the figure, it is 
necessary to cut the boards on the quarter, 
that is from the centre to the outer edge. If 
the wood is cut across the diameter the figure 
will not show on the face; and in oak especially, 
there is a pronounced tendency for the surface 
to check where the rays cross through the 
thickness of the board. 

Accidental Figure .—The use of this term 
should be accepted in its widest sense ; as any 
accident, from whatever cause, which aids the 
formation of a bulbous accretion of matter, 
is not inherent, but foreign. 

It should be noted that these foreign causes 
effect and give a charm and beauty of appear¬ 
ance to the wood, and also increase its value 
when required or used for decorative purposes, 
yet, on the other hand, in timber required for 
structural purposes, where the straightness of 
grain is the first essential, these accidents of 
growth cause defects which reduce its com¬ 
mercial value. During the lifetime of a tree, 
there are so many contingencies and chances 
of accident, which may kill or may tend to 
divert its growth from a cylindrical sphere 
(which IS natural to a tree), and any deviation 
from this in a young sappling leads to a varia¬ 
tion of fibre. This becomes accentuated as 
the tri'c attains maturity. 

What then are the accidents to the growth 
of a tree, which ultimately produce such 
pleasing effects ? It would be difficult to 
give a complete list, but the following will 
indicate some of the possibilities ; — 

“ Exposure,*’ especially at high altitudes, 
or in a wind-swept valley. In the latter the tree 
catches, possibly, the strong winds on one 
side only; thus the stress and strain of 
weather, with perhaps the sun beating fiercely 
on one side, whilst -the other side of the tree 
may be protected by a high hill both from wind 
and sun. All these circumstances are factors 
which tend to determine the form of growth ; 
thus a sapling gets a twist affecting a curva¬ 
ture of the trunk in its vertical growth, or the 
twist may be of a spiral nature, and as the 
tree grows these deviations become more pro¬ 
nounced, and are aided by the indurating 
action of the cellular and vascular tissues. It 
is generally admitted that trees grown in the 
centre of a forest yield straighter grained timber 
than those grown on the outskirts, or those 
which are hetlge-grown. 
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Other factors tending to produce causes 
which result in the development of figures are 
the lopping of, or the breaking off of branches, 
the fracture being afterwards overlaid with 
annular layers. 

One tree may fall against another and cause 
some abrasion of the bark, an abrasion may also 
happen by the action of wild beasts and cattle, 
either by accident or when the animals are in 
search of subsistence; in any case the cause is 
distinctly “ accidental.” Whilst the accident 
IS not necessary to the well-being of the tree, 
the results if not too serious, are contributory 
to the development of the figure, possibly in 
the form of an excrescence. 

Another form of accidental figure is to be 
found in maple, technically known as bird’s- 
eye figure, which grows on trees botanically 
the same as the plain maple, the cause of the 
peculiar figure found in the former, is attri¬ 
buted by some authorities to the action of 
birds pecking at the bark for the saccharine 
properties of the wood. This illustrates the 
fact that the figure arises from accidental 
causes, although properties which attract 
the birds in search of subsistence are in¬ 
herent, the action of the birds is not neces¬ 
sary for the tree's growth and well-being, but 
the result is that the timber gains a beauty of 
figure and form which it would not attain 
without the foreign aid of the birds. 

Another form of figure which may properly be 
termed accidental is found on timber w'here the 
place of gj'owth is liable to sudden variations 
of temperature. A spell of w’arm weather 
causes the sap to ascend the tree, but before it 
attains the full length of the trunk, a sharp 
spell of cold may set in, and check the flow 
of moisture. This process repeated annually 
for one or two centuries gives an enlarged butt 
and causes an irregularity to the fibre. In 
districts where the seasons are sharply defined 
there is a clear distinction between the summer 
and the winter accretions of woody matter, but 
this does not necessarily yield a figure possess¬ 
ing any intrinsic vahie. 

It must not be understood that the figure 
known as curls ” is to be classed as “acci¬ 
dental,” as the curls are found in that 
portion of the tree where the major stem 
branches out from the cenUe or main pith, 
and forms tw^o distinct hearts. The inter¬ 
vening matter lying betw'een the two hearts 
constitutes the curl or feather growth, hence 
the result is “ inherent,” although the beauty 
maybe, and often is, accentuated b} accidental 
causes. 
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It is a question whether to place the burrs 
of the Italian and Circassian walnut and 
similar woods amongst the accidental forms of 
figure* It is probable that they are a combi¬ 
nation of the two causes, inherent and acci¬ 
dental. Where the burr is formed by an ex¬ 
crescence or wart it is distinctly accidental, 
but if formed at the base of the trunk, in con¬ 
junction with the roots, then both causes 
operate, as even a boulder may tend to form 
contortions of fibre, resulting in figure. The 
gnarled oak is largely the outcome of foreign 
causes, accentuated by centuries of the over¬ 
growth of annular layers over a broken or 
irregular surface. The beautiful figure occa¬ 
sionally found in pitch pine is thought to be 
the outcome of foreign causes, as the figure is 
rarely more than a. mere crust on the outer 
growth ot the tree. 

The figure found in Amboyna thuya, and 
sequoia, also the yew, is no doubt largely the 
outcome of accidental causes, each wood pos¬ 
sessing its own distinctive characteristics; 
'likewise the beautiful cross-grained bruyera** 
of the Mediterranean littoral, from which the 
genuine briar wood pipes are made. 

Terms of Figure. — Technical terms of 
figure are extremely varied. ‘‘ Medullary 
rays,” or silver grain, has already been ex¬ 
plained. 

‘‘ Curls '' are found in all trees, but possibly 
•those of the mahogany possess the greatest 
intrinsic value, which probably arises from 
the fact of their frequent combination of 
^texture and variety of colour. In many 
wood^, the curls are unmerchantable as 
timber, and are frequently used in the pro¬ 
duction of charcoal. The cause of the for¬ 
mation of the curl has been given. The 
above types of figure are decidedly in- 
' herent. 

Amongst the accidental forms of figure, 
which are frequently so profuse in mahogany 
and satinwood, and occasionally in teak and 
walnut, may be mentioned :— 

Roe, which is formed by alternate streaks, 
or flakes of light and shade running, with 
the grain, from end to end of the lo^. If 
the roe is regular in size, and un¬ 
broken, it is little thought of; but if the 
. flake be broad, and the light and dark 
parts blend yet strongly contrast, and are 
variedly broken in contour, the timber is 
. greatly valued. 

Mottle ia that mark in wood which, when 
; appears like something raised on the 

’ . Mottle frequently varies in form, and 


many names are used to distinguish their varie¬ 
ties. Usually mottled figure commands higher 
prices than the wood in which the figure is 
merely a roe. 

Stof Mottle arises from the angular grain 
running across' the surface, and in broad 
flashes, frequently diverging from a point, like 
a bird's foot. Where logs possess a combina¬ 
tion of broken roe, mottle, and stop mottle— 
along with a silky texture and good colour, not 
necessarily too pronounced—they command a 
high value ; especially if the wood is free from 
inherent or foreign defects. 

Fiddle Mottle runs in nearly even streaks, 
as seen on fiddle-backs; but usually this 
figure lacks the richness and variety of colour. 

Plum Figure and Peacock Mottle are also 
terms applied to figure, but they do not call 
for any specific notice. Rosewood, kingwood, 
and zebra wood have each their special type of 
figure. Birch is occasionally found with a 
wavy figure running across from edge to 
edge. 

The art of obtaining the best results, when 
converting figured timber, depends upon the 
expert; and it would serve no purpose to lay 
dow’n any set rules; but in cutting wainscot 
oak it will be found, as previously explained, 
as a general rule, that it is best to cut the 
wood in a line, from the centre to the outer 
diameter. The conversion of gnarled timber 
must, however, depend upon the judgment of 
the expert. 

In mahogany the figure is usually^more pro¬ 
nounced as one gets nearer to the centre, 
unless it be in the St. Domingo variety, the 
figure of which is a mere crust on the outside ; 
the same remarks apply to pitch pine. In 
maple especially the most beautiful sheets of 
veneer are obtained by peeling the log with 
the knife cutter in the lathe. To cut across a 
maple log usually shews figured edges and a 
plain centre. 

It may be stated that each different species 
of w’ood possesses, in a greater or less de¬ 
gree, figure, either accidental or inherent, 
generally peculiar to itself. This, along with 
its formation of structural fibre, colour, qnd 
texture, enables the expert to determine its 
identity; but the types of figure enumerated 
of the few leading woods will afford one of 
the most delightful studies in connection with 
timber generally, be it grown either in the tem¬ 
perate or tropical zone. In furniture making 
and exterior fittings generally there is room for 
a better appreciation of the charms of figure 
in wood. 
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TRADS IN SOUTHERN ITALY IN 1907. 

The region covered by this report (that of Mr. 
Consul-General Neville-Rolfe) includes Naples and 
other Mediterranean ports such as Castellamare, 
Gaeta, Fozzuoli, Torre Annunziata, Salerno, &c., as 
well as Bari, Barletta and Monopoli on the Adriatic 
side. The aggregate population of the district is 
about 9,000,000, of which about 800 are British. 

On the whole, 1907 will hold its place as a satis¬ 
factory year. The returns issued by the principal 
banks shewed excellent results. British shipping, 
though hard hit on the passenger side, owing to the 
temporary decrease in emigration and the slackness of 
Trans-Atlantic tourist trade, showed an increase of 
56 ships cleared, with an increase of 173,586 tonnage, 
over the figures for the previous year. The ships and 
tonnage entered were rather less. The exports of 
olive oil in 1907 were lower than that of any of the 
preceding five years, the bulk of the produce being 
absorbed by the local markets, other oil-producing 
countries having no surplus for export. The prices 
were extraordinarily inflated at the close of 1907, but 
as the last crop has been exceptionally fine, including 
the yield in Spain, Crete, and the Levant, it is anti¬ 
cipated that prices will weaken. 

A new law has been passed regulating the hours of 
labour of women and children in industrial occupa¬ 
tions. No child under twelve of either sex may be 
employed in any factory, and in the case of mines and 
other dangerous occupations, no boy under 15 or 
woman under 21 may be employed. Children must 
be certified as medically fit and also as having passed 
the requisite educational standard. 

Great efforts have been made to promote emigration 
to Brazil, the trade of which is developing substan¬ 
tially. 

Improvements are about to be carried out in the 
manufacture of salt, which is a Government monopoly 
of great value. The humblest peasants are affected 
by the impost, and even those in the coast villages 
who use the sea-w'ater, have to pay a tax for it. 
Hitherto the brine, whether from the saline springs 
or from the ocean, has been simply run into pans and 
evaporated, but with improved methods and proper 
machinery many thousands of tons more will be 
produced than at present, and Italy will become, so it 
is anticipated, an exporter of salt. Lower prices are 
much needed, salt being about seven times as dear in 
Italy as in the United Kingdom. 

A prize competition for the best machine for 
extracting essence of lemons and bergamot will be 
held at Rome in the course of the year 1909, the 
principal prize being a money award of j£‘40o. In 
regard to railway rolling stock, extensive orders for 
locomotives were given to German, Russian, and 
Italian firms at prices varying between 6)d. and 7id. 
per pound. The prices of the railway carriages 
ranged from and £2,10^, 

The Italian United Chamber of Marine Commerce 
haa pasaed a unanimous vote for the establishment of 
sS line of large 15 knot steamers from Italy to 


Australia the intention being to initiate a substantial 
export of fruit and garden produce from the former 
country. A weekly service has quite recently been 
started between Naples and Malta, calling at Messina 
and Reggio. 

In regard to the export of Italian textiles to Egypt 
good business is being done, the value of those sent 
from Italy being four times that of the goods from 
France. The Italian goods which have the pre¬ 
eminence are flannelette, cotton, Italian cloth, 
and stuffs for covering furniture. In jute textiles, 
Italy is outstripping the United Kingdom as well as 
France in the Egyptian market. 


IRRIGATION PROJECTS IN 
MESOPOTAMIA. 

It is announced that Sir William Willcocks has 
been appointed by the Turkish Government to super¬ 
vise the contemplated irrigation and canalisation 
works in Mesopotamia and elsewhere The Times 
of India^ in commenting on the news, says it is 
difficult to write of the economic and trade pros¬ 
pects which will thereby be opened up without 
apparent exaggeration. In the epochs o^ ihe As¬ 
syrian and Sassanian kings, the lower lands tra¬ 
versed by the Tigris and Euphrates were one of the 
chief granaries of the world, and Herodotus wrote 
in enthusiastic terms of their fruitfulness. The 
wealth of these ancient kingdoms was derived from 
agriculture, which again depended on extensive works 
of irrigation, covering vast tracts of country. The 
destruction of the Sassanian rule by the Arabs, and 
the desertion of its ancient bed by the main stieam of 
the Tigris, cut off the supply of the mighty canals 
(there were 35 in the Babylonian distuct), and the 
Persian nobles and landlords were powerless to 
repair the dykes. Nevertheless, there appears to 
be good ground for the expectation that money, 
brains, and labour will achieve as good results by 
irrigation in Mesopotamia as in India and Egypt. 
On the basis of surveys made in the winter of 1904-5, 
Sir W. Willcocks estimates that by an expenditure 
of 8,000,000 sterling a million and a quarter acres 
can be irrigated on the Tigris alone, while in Lower 
Cbaldzea there are a million and a half acres await¬ 
ing reclamation, giving an estimated return of twenty 
millions for an expenditure of thirteen. There arc 
no serious engineering difficulties to be encountered, 
the slope of the land providing a natural line for the 
irrigation canals. The first work is a combined irriga¬ 
tion and navigation canal, connecting the Euphrates 
and Tigris, near Baghdad, after which the whole 
scheme automatically divides itself into blocks, each 
one of which can be carried out independently, and 
all forming a co-ordinate whole. The capital cost of 
the sc&eme is over 20,000,000 sterling, which, the 
Times of I^dia anticipates, will be available iu instal¬ 
ments, and from the expenditure o^ which India 
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herself should benefit largely. Of this latter point 
there can be no reasonable doubt; the great question 
'is, will the money be forthcoming, and will it be 
rigidly allocated and honestly spent in the under¬ 
taking ? The dawn of Turkish renaissance promises 
well for the project; it is, however, a gigantic 
one, and bound to be spread over a considerable 
period of time. On the other hand, the completion 
of the Hejaz Railway from Damascus to Medina is a 
most encouraging proof of what Turkish enterprise is 
capable of, unaided, under a reformed administration, 
and the progress of the new undertaking will cer¬ 
tainly be watched with sympathetic interest. 


SUGAR PRODUCTION IN FORMOSA. 

It seems likely that sugar cultivation will be largely 
extended in South Formosa. With a proper system 
of irrigation, capable of utilising the abundant supply 
of land water available, the region would be an ideal 
one for such cultivation. What is wanted now that 
there are many large factoiies in the island, is the 
more scientific cultivation of the cane by deeper 
ploughing of the lands with the help of steam 
ploughs, and the acquirement of better knowledge of 
the use of artificial fertilisers for the varied soils. 
One circumstance, much in favour of sugar cultivation, 
is that the rains are, as a rule, evenly distributed, and 
come and stop at the right time. During the Chinese 
regime, Formosa produced from 60,000 to 80,000 
tons of brown sugar per annum, of which from 
45,000 to 50,000 tons were exported. Ihe experi¬ 
ence of the British firm in the district allotted to them, 
says Mr. Consul Wileman, in his report on the trade 
of Formosa, just issued (No. 4083, Annual Series), 
would appear to indicate that by planting new and 
better cane, and by encouraging farmers to take up 
more land, the yield could be trebled, and there is 
no reason why Formosa should not produce in the im¬ 
mediate future (say within the next five years), 200,000 
to 240,000 tons of sugar per annum. The old style 
sugar was valued at 4 yen per picul, say 7 per ton, 
so that the value^ was j^420,ooo to ;£’56o,ooo per 
annum, from which the Chinese Government obtained 
a duty ol 18 c. (4^d.) per picul, or 6s. per ton. As a 
result of the encouragement which the Formosan 
Government has given to the industry, not only will 
the yield be trebled, but the value has been consider¬ 
ably increased. Sugars, as produced by these modem 
factories, are worth 14 yen (£i 9s. 2d.) per picul in 
Japan, or 13 yen {£i 7s. id.) per picul in Formosa. 
Thus the yield by the land from this industry alone 
will be increased eventually from between ;^420,ooo 
and;^56o,ooo to between ^4,400,000 and 5,200,000, 
and the yield in taxes to the Government will be 
£i,000f000 to £1,200,000, almost enough to meet 
the ordinary expenditure of the island. The con¬ 
sumption in Japan exceeds 225,000 lbs., so tliat even 
wh^n the industry is fully developed in Iformosa the 
trill all be taken by Japan. 


HOME INDUSTRIES. 

The Effect of the Patents Act, —Reference has 
been made more than once in these Notes to the 
number of new factories being built in England in 
order to protect the British patent rights of foreign 
manufacturers. Considerable extra employment has 
been and will be afforded to British labour by these 
factories, but there has been some exaggeration in 
the Press as to its extent. The following list is 
believed to comprise most of the important arrange¬ 
ments that have yet been made as a result of the 
new Patents ActThe Badtsche-Elberfelder colour 
factory at Port Sunlight, and the Hlrchstur Farb* 
werke colour factory at Ellesmere Port; the British 
Glauzstofi' Manufacturing Company, artificial silk 
factory, Liverpool; the Chemische Fabrik Schering, 
in the neighbourhood of London; the Imperial 
Works, Brinsdown, Essex (Wolfram electric lamps); 
the Sanatogen Food Company, Hayle, Cornwall, 
and the Deutsche Waffen and Munitions Fabriken, of 
Berlin (arms and ammunition); the Gillet Razor 
Company (safety razors), Leicester; the United Shoe 
Machinery Company, Leicester; British Suction Gas 
Plant Company, London; National Cash Register 
Company, London; Clinton Wire Cloth Company, 
Cheshire ; Buffalo Speciality Company, London; 
Flotman Drill Company, Cardiff; and the Zunwir 
Conveyor Company (in conjunction with the Wantage 
Engineering Company). In addition, it is reported 
that a syndicate of foreign patent holders has been 
formed to establish joint factories in England, where 
the various patented articles are to be manufactured • 
on a profit-pooling system. 

Electric Lighting in (ilasgow, —The Electricity 
Department of the Glasgow Corporation have just' 
published their accounts for the financial year 1907-8. 
The total capital expenditure up to the end of the 
year was 1,685,084, or £(>2*^ per kilowatt capacity 
of plant installed. When it is remembered that a. 
large turbo-generating set can be purchased for less 
than £s per kilowatt of capacity it will be understood. 
that the engine and generator are not the only items 
in an electrical scheme. The principal items of capital' 
expenditure include land and bulldogs, which account 
for £ 22 y, 6 ^S, or 13*47 per cent, of the total; mains 
and cables account for 53*48 percent.; and machinery 
and plant for 28*78 per cent. These figures do not 
include the generating stations for tramway power, 
which are kept distinct from the light and power 
stations. The average receipts per unit were i*854d., 
and were expended as follows :—o*49d. for generating 
costs, 0*109 for distribution costs, and 0*245 
management (including rent, rates, and taxes), and 
I-003d. for capital charges, leaving a balance of 
o*oo7d. It will be noted that the capital charges 
amount to more than half the gross cost of produc*-« 
tion, and are three times as large as the fuel costs.. 

> The Coal Trade.^^ln the eight months sndsti^ 
August the e:qxMrts of coal were less by|a82,00a lOns^i 
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.Sir John M^olfe-B.irry, K C B , F.R.S 
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THE ANTIQUITY OF ORIENTAL 
CARPETS. 

B\ Sir George Biuinvooi), 

M.D., K C.T.E , C S.I., LL D 

Ingens decorum omnium templum Mundus, 

Smec.i h pistol I \C. 

IxTRonrc lORv. 

As I have in the pri'senl monog^raph to deal 
with the question of the origin of Oriental 
carpets, 1 w ill at once state that, having from 
my earliest childhood been familiarised with 
the entire range of the artistic handicrafts of 
Southern and Western Asia, and, for the last 
fifty years of my life, warh every passage in 
classical literature relating- to the sumptuary 
arts of antiquity, and having always been 
accustomed to interpret the whole life of the 
ancient pagan West by that of the modern^ 
but still, for the greater part, pagan East, 1 
have long since bc^n led, by an overwhelming 
inference from the gradually accumulated 
special facts thus ever present to my mind, 
to the tentative conclusion that the sumptuary 
carpets now’ manufactured in Turkey, Persia, 
Central Asia, and India, arc, in texture, 
design, and colouring, and indeed in every 
decorative detail and technical manipulation, 
essentially identical, in all their traditionary 
denominations, wdth the Oriental carpets 
knowm to the Greeks and Romans ; and that,. 
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through “ the dark, backward, and abysm of 
time,** no limit can be given, on this side of 
B.c. 5000, to the date of their origin in the 
Valley of the Nile, and by the banks of the 
Tigris and Euphrates. 

I deliberately indicate Egypt first, and 
Chaldaca, or archaic Babylonia, with Assyria, 
second. Civilisation no doubt appeared in its 
initial Turanian aspects simultaneously in the 
Valleys of the Indus, the Ganges, the Tigris, 
and Euphrates, the Nile, and the Yang-tse- 
Kiang. But even in the protracted period of 
universal Turanian predominance it must have 
advanced more regularly in countries which, 
like Egypt and Mesopotamia, are exposed to 
an annual overflow from the rivers draining 
them, than in countries, like India and China, 
not subject to annual inundation. Its pro¬ 
gress must also have been more rapid in the 
countries lying along the middle course of the 
immemorial overland route between the East 
and West, as Egypt and Mesopotamia do, 
than in those which mark the extreme limits 
of that trade, as do China and the countries of 
Southern and Western Europe ; while it would 
reach its higher developments only in those 
countries where, all other conditions being 
favourable, the aboriginal populations, whether 
Turanian or Nigritian, gradually became mixed 
with immigrant Caucasian races, as with 
Hamites and Aryas (Japhetites) in India, and 
Semites, Hamites, and Aryas, in Mesopotamia 
and Egypt. 

The Caucasian type of civilisation un¬ 
doubtedly had its actual beginning in 
Chaldiea ; or some whereon the shores of the 
Persian Gulf, between the Valley of the Tigris 
and Euphrates and the highlands of Kirman, 
along the tract of Susiana, and Persis or 
archaic Persia, corresponding with the modern 
Iranian provinces of Laristan, Ears, and 
Khuzistan ; for Chaldaca was near to the fertile 
plains of the industrial, pre-Aryan, populations 
of India than Egypt was; and was the first 
point of exchange for the overland commerce 
between the Indian Ocean and the Mediter¬ 
ranean Sea. But civilisation became more 
broadly and fully developed in Egypt than in 
Chaldjea, and afterwards in Assyria and Baby¬ 
lonia ; and while Chaldaea undoubtedly exerted 
an earlier, and at all times more direct, in¬ 
fluence on the civilisation of the East, not only 
throughout Anterior Asia, but in India, and 
even, as Professor Terrien de Lacouperie has 
in China, and in the end deeply 
sMicttd, through Assyria and Phrygia, the 
la^tts of Greece, it was Egypt that from its 


cradle, and, for countless centuries, almost 
exclusively inspired the prehistoric civilisation 
of the West. If, therefore, civilisation did 
not positively originate in Egypt, it there first 
made itself manifest in the imposing sepulchres, 
temples, and palaces, and the innumerable 
necrological, ritualistic, and sumptuary manu¬ 
factures dependent on them, that exercised so 
marked an effect on the technical and aesthetic 
arts of Etruria and Greece, and through them 
of Europe ; and also on the architecture and 
handicrafts of Chald;ea, Assyria, and Baby¬ 
lonia, and through them, as well as more 
directly in the time of the Ptolemies, on the 
architecture and handicrafts of Aryan India. 
We cannot fix the date of the oldest pyramid 
in the Valley of the Nile later than about B.c. 
5000; and for not less, at the lowest compu- 
tation, than the 1700 years between H.c. 2700 
and 1000, Egypt was a light, to lighten the 
world, the lofty lone Pharos in the outer dark¬ 
ness of the Neolithic night of Europe ; and 
she continued to occupy this position of solitary 
supremacy in relation to the West, until the 
dawn of civilisation in the Valley of the Nile, 
grew, between H.C. 480-402 and H.C. 336-280, 
to the perfect day of Greece. 

If these profound chronological retrospects 
are not yet fully appreciated in Europe, w’hose 
age, counting from the mythical foundation of 
Rome, H.c. 753, to the present day, falls far 
short of that of the combined Old (Memphian 
H.c. ? 5000-3100) and Middle (First Theban 
B.c. 3100-1700) Pharaonic Empires and barely 
equals that of the New^Empire (Second Theban, 
B.c. 1700), when its term is extended beyond 
its overthrow by Alexander the Great, B.c. 332, 
to the Arab conquest of Northern Africa, A.D. 
638-40: if, in short, we find it hard to believe 
that the history of the whole civilised world is 
but the sequel of, and relative to, that of Egypt, 
it is simply because of the inveteracy of the in¬ 
herited prejudice of the West in dating its 
civilisation from the incipiency of the arts of 
Greece. But the first period of Egyptian 
greatness, under the Pharaohs who ruled at 
Memphis, and raised the pyramids, as also 
the second, undfer the Pharaohs who ruled 
from Thebes, and built the temples of Luxor 
and Karnac, had passed away long before 
Cecrops started from Sais in lower Egypt for 
Athens, or Danaus from Chemmis (now Akh- 
mim) in Upper Egypt for Argos, or Cadmus 
had emigrated from Phoenicia to Thebes 
(Bceotia), or Pelops from Phrygia to Elis ; and 
before the legendary voyage of the Argo¬ 
nauts,** and the expedition of ** Seven against 
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Thebes/^ and ‘‘the flood of Deucalion,** the 
son of Prometheus, the mythical author of 
Western civilisation; and the third period of 
Egyptian greatness, under the dynasties of 
the New Theban Empire, had reached its 
culmination, and was turning to its decline, 
when, through the lifting mists of the morn¬ 
ing of history in the Mediterranean Sea, we 
for the first time discover, in the sunshine of 
Homer, the azure prows and ruddy sides 
(“cheeks*’) of the hollow war-ships of the 
bronze - mailed Greeks (Achicans), and their 
allies, fleeting as fast as oar and sail can 
bear them to the assiege of Troy ; the earliest 
indication we possess, of any historical value, 
of the nascent international life of South- 
Eastern Europe. 

It is about the same time that a distant 
sound, as of war chariots and horses in motion, 
is heard in the East, from beyond the Euphra¬ 
tes, the first presage of the rising power of 
Assyria, whose dogged rivalry for Empire with 
Egypt (li.c. 1271-607), transmitted in succes¬ 
sion to Babylonia (h.c. 747-578), Ach.emenian 
Persia (lie. 559-331), and Greece (n.c, 500- 
332), at last brought the long, and often re¬ 
newed glories of the Pharaohs to a full and not 
incongruous close (n.( . 332), 

For in consequence of Alexandria, not¬ 
withstanding the competition of Seleucia, the 
capital of Western Asia, until superseded by 
Ctesiphon, becoming, under the Ptolemies 
B.C. 332 “A.D. 30, the great focus of the trade 
between the Indian Ocean and the Mediter¬ 
ranean Sea, a trade it continued to attract 
under the Ca'sars, notwithstanding the stronger 
competition of Ctesiphon,* a.d. 226-652, the 
industrial predominance of Egypt remained 
unshaken until the conquests of the Arabs, 
during the seventh century A.D., in Syria, 
Northern Africa, and Persia, followed by 
those of the Turks, and other Tartars, 
gradually broke up and destroyed the great 
historical trade, through Mesopotamia and 
between the Mediterranean Sea and 
the Indian Ocean ; and with the triumph of 
Christianity m the West, and of Islam in the 
East, brought antiquity to its final end in 
Europe, and over the greater part of Southern 
and Anterior Asia. 

The rapid and exceptional development of 
the civilisation of Egypt, and the widespread 
influence it exercised, were the natural conse¬ 
quence of the unique geographical position of 

* Al Modayn, aa the place was called by the Sastanians, 
included both Seleucia and Cteaephon, and was auperseded, 
under the Arabs, by Kufa. 


the country. Chaldaca commanded the Indian 
Ocean only, being 800 miles distant from the 
Mediterranean Sea. It thus lost the larger 
portion of the trade between the two seas; 
while not all the trade passing between An¬ 
terior and Farther Asia necessarily passed 
through Chaldaea; and in fact much of it 
crossed the Valley of the Tigris and Euphra¬ 
tes. more to the northward, through Assyria 
and Media. Chaldica, therefore, although 
watered by a river subject to annual flooding, 
and lying much nearer than Egypt to India, 
must have always held its prosperity by a 
comparatively precarious tenure; and the 
remark applies equally to Assyria and Baby¬ 
lonia. Egypt, on the other hand, is situated 
beside a narrow isthmus, uniting two vast 
continents, and separating two seas ; and 
therefore the chief part of the trade between 
Asia and Africa, and between the Mediter¬ 
ranean Sea and the Indian Ocean, always in 
ancient times passed through Egypt; and for 
over 5,000 years that country took toll and 
tythe of it all. Dynasties rose and fell, and 
foreign invaders came and went, but the Nile 
in its regular ebb and flood, flowed on for ever ; 
and until the Turkish conquest of Anterior Asi a 
and Northern Africa, and the discovery of the 
ocean way to the Indies, round the Cape of 
Good Hope, the overland trade also cease¬ 
lessly flowed through the Valley of the Nile, 
the mid point of earth ; and thus doubly and 
perennially enriched, the Egyptians were en¬ 
abled, for from 40-50 centuries n.c., to fill the 
world with their manufactures, in the same 
proportionate profusion as Manchester and 
Sheffield and Birmingham are tilling it now, 
and to cover their country with public \\orks, 
which for magnitude and utility can only be 
compared with the Mont Cenis Tunnel, and 
the Suez Canal, the two g'reatest triumphs of 
the engineering enthusiasm and joint-stock 
enterprise of the nineteenth century \.i). 

If also Egypt received some of the germs of 
its civilisation from primeval Chalda'a, they 
sprang up in the country to which they had 
been transplanted as if the indigenous growth 
of its own soil. Th*^ traditions of the Egyptians 
of their own origin were not associated with 
those of any other people ; nor was their idio¬ 
syncratic civilisation connected with any other; 
whilst every other civilisation, both in the East 
and the West, is more or less related to that 
of Egypt. Every true alphabet is ultimately, 
in the greater number of its letters, 0^ Egyptian 
origin; and if no link has yet been found be¬ 
tween the gold and silver weights of Mesopo- 
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tamia and the still unintelligible meteorology 
of the ancient Egyptians, we may be sure that 
the progress of modern research is destined to 
demonstrate a close kindred between them ; 
as also between the latter and the primitive 
copper weights and copper money of the oldest 
countries of Europe and Asia. Egypt was 
one of the sources of Greek science, and 
mythology, and the chief source of the re¬ 
fining and elevating elements in Greek art. 
The religion of the Jews was under obvious 
obligations to Egypt; and when the Egyptians, 
very much in consequence of their inherent 
belief in the immortality of the soul, whereon 
indeed the whole fabric of their civilisation 
was based, spontaneously accepted Chris¬ 
tianity, the new religion received from them 
the leaven of the mysticism and puritanism 
that have ever since characterised it, in its 
prevailing ecclesiastical and popular forms ; 
and which are the direct source of the un¬ 
natural repugnance shown by some Christian 
sectaries to the cultivation of the fine arts, the 
glorious issue of the polytheism of Greece, in 
its efforts to give expression to the instinctive 
Aryan tendency to humanism in religion, as 
opposed to the morbid, self-mortifying pro¬ 
clivities of the polytheism of Hamitic Egypt. 

In view of the absolute priority and measure¬ 
less duration of Pharaonic civilisation, it seems 
strange, at first sight, that there should be so 
little tangible evidence of the impulse the arts of 
the Old World must necessarily have received 
from Egypt, in comparison with the ubiquitous 
'proofs of their obligations to Mesopotamia. 
We know’ that the Doric column, and possibly 
the core of the Corinthian “ capital," came 
from Egypt, and that the Doric style in Greek 
art was generally affected by the intercourse 
of Greece with JEg’ypt; and if the plastic fine 
art of Greece drew any inspiration from abroad, 
it was rather from the idealising art of Egypt, 
than from the grossly realising art of Mesopo¬ 
tamia. But beyond this the influence of Egypt 
on the existing arts of the world is very much 
a matter of presumption. That of Mesopotamia 
on the other hand is demonstrable by an im¬ 
mense induction of instances; for it has left 
its immutable impress, as fresh and sharp to 
day as when first imparted between four and 
five thousand years ago, on all the handicraft 
arts of the conservative East; while there is 
scarcely a conventional ornament in use in the 
ever-changeful West that cannot be unravelled 
from the modifications it may have undergone, 
whether from ignorant employment without 
'jreference to symbolism, or from the caprice 


of fashion, and tiaced back step by step, to 
its first, crude, allusive form, in Chaldaea and 
Assyria. In short, not only the Ionic column, 
but all that is Ionic in the arts of Greece, and 
in the derivative arts of Europe, originated in 
Mesopotamia. 

A moment’s reflection suggests the obvious 
explanation. The operative force of Egyptian 
civilisation for the 3,000 years before it joined 
hands, about the twentieth century i^.c., with 
that of Mesopotamia, was chiefly spent, and, 
in a sense, spent in vain, on the pre-historic 
inhabitants of the Neolithic age in Europe. 
But the historical Aryan races were already 
extending themselves over Europe, and over¬ 
spreading Persia and India, when the Chal- 
da'ans began, about the same time that they 
organised their commercial communications 
with Egypt, to navigate the Indian Ocean, 
and to plant their arts, under the shield of 
the Hittites, in Syria and Asia Minor ; and 
thenceforth both India and Greece remained 
in almost constant communication with Meso¬ 
potamia : Greece, both intermediately through 
the Phamicians, and immediately through the 
overland trade betw'een the Persian Gulf and 
the ..Egean Sea ; until gradually all Anterior 
Asia, with Egypt and Upper India, and Greece, 
were made one wuth each other under the 
Hellenistic Empire of Alexander the Great, 
and the Diadochi, and Epigoni ; and, after¬ 
ward. excepting India and Persia, with Rome, 
under the Ca*sars ; the energetic West thus 
rendering back sevenfold into its bosom the 
harvest of the foreign seeds of technical cul¬ 
ture originally brought from the East; the 
type which the Byzantine Greeks, in the 
service of the conquering Arabs, imposed 
on the Egypto-Mesopotamian building and 
decorative style of Anterior Asia, having sur¬ 
vived to the present day as the so-called 
Saracenic art of Islam. 

How’ far-reaching and fruitful were the 
direct Hellenising influences exerted by the 
conquests of the Macedonians is illustrated 
by the Grujco-Buddhistic sculptures near Jella- 
labad, in Afghanistan, and near Peshawur, in 
the Punjab; and, although later in date, by 
the colossal strangely-mixed deities, Zeus- 
Oromazdes, Apollo - Mithras, and the like, 
discovered in 1882 on the summit of the 
Nimrud-Dagh, 6,500 feet above the level of v 
the sea, and there raised, as the inscription 
on them state, for the adornment of the Graeco- 
Persian (pre - Byzantine) tomb, prepared for 
himself by Antiochus I., who reigned over 
Commagene b.c. 69-34. 
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The generic identity of the universal indus¬ 
trial arts of the old democratic life of Asia and 
Europe is thus seen to be due chiefly to their 
being the immediate offspring of the Egypto- 
Mesopotamian arts of ancient Greece and 
Rome, and to their long precedent, more 
direct, derivation from the Semiticised primi¬ 
tive Turano > Hamitic arts of Central and 
Anterior Asia ; every tribe of Aryas that settled 
in Europe having had to traverse on its west¬ 
ward way the line of Egypto-Mesopotanean 
commerce that, from about the twentieth 
century n.c., extended continuously from Inner 
Africa to Central Asia. In some degree also 
it is due to the renewal of the Semiticised 
primitive Turano-Haniitic arts of Central and 
Anterior Asia, particularly in Trans-Alpine 
Europe, by the Aryan and Turanian bar¬ 
barians who overthrew the Roman Empire; 
and to the parallel renewal of them in Cis- 
Alpine Europe by the westward propagation 
of Christianity, and, later, of Mohamedanism, 
from Anterior Asia. And in a less, but still 
appreciable measure, it is due to the mediicval 
overland trade of Genoa and Venice with the 
East ; and again to the modern sea-borne 
trade established by Portugal, Holland, and 
England with India, the only country of the 
pan-Aryan pale of the Old World that has 
maintained the uninterrupted historical conti¬ 
nuity, and the imprescriptible heirship of 
antiquity. 

The Ancieni Historv or Cakpm^. 

In this brief review of the commercial and 
political conditions and vicissitudes of the two 
greatest industrial populations of antiquity, 
and of the evolutions along the course of their 
international relations of the economic, educa¬ 
tional, and aesthetic arts, and religious culture 
of their intrinsically identical civilisations, w’e 
may trace in outline the history of the rise and 
progress of the immemorially famous Oriental 
manufacture of sumptuary carpets. Already, 
some time between B.c. 1000 and 800, they 
were known to Homer and the Homeridic; 
and if we bear in mind that the people of anti¬ 
quity did not strictly discriminate, as we, since 
the seventeenth century only, have learned to 
do, between carpets and other tapestries, such 
as table-cloth, counterpanes, and coverlets 
generally, and curtains, and hangings of every 
description, it at once becomes clear that 
already at the time of the composition of the 
Iliad and Odyssey these textiles had acquired 
the ritualistic Euphratean types by which they 
have ever since been predominently charac¬ 


terised throughout Central, and Southern, and 
Western Asia; as also that in their passage, 
through PhfEnicia and Phrygia, into Europe, 
and in the course of their adaptation to the 
purposes of the Greeks, and, subsequently of 
the Romans, these textiles were, for the most 
part, completely secularised ; although in 
some of their uses, as for the veils of temples, 
they retained, down to the conversion of 
Europe to Christianity, the plenary religious^ 
significance always borne by them at Memphis 
and Ihebes, and at Habyhm and Nineveh, the 
four chief centres of their primary production.* 

*Th<* dfcoration of textile fabrics was at first entirely 
ritualistic, and pre-historu ally it would seem to have origi¬ 
nated in tattooing from whu h the ru h symbolical vestments 
worn by kings and pru^sts ha\c. ovtr the greater part of the 
world, been obviously dcri\ed 1 he prac tu e was once uni¬ 
versal, and IS still widespread, and where it 5’et survives, 
IS invariably ritualistic, indicating the relation of those so 
“ stigmatised ” to their tribes, and tribal divinities, 1 hat is to 
say the typology of tattooing, as still practised, is invariably 
totemistu .ind mythological, its raytbfclog). most frequently, 
being ot tosmologu al significance And this was always so. 
In Clencsis iv 15, it is said —“And the Lord '^«t a mark upon 
Cain lest any finding him should kill him. ’ In Ezekiel ix. 
4 and t», in the MSion foreshadowing the destruction ot 
Jerusalem tor idolatry, a mark is set on the forehead of 
the men who rem.iiiud trm* to Javeh, that they might be 
spared when the idolaters w’cre slain uttcilv, “old and 
young, both mauls, and little children, and women,** and 
without sparing or pity In Gal.itians vi 17, .St Paul says :— 
For 1 bear in ray body the h/nftt literally, “prif k- 

ings with .1 nec*dlt‘*’ /.#. tatooing.^—of the Lord Jesus andm 
the Reselation of St. John th>“ Divine, \in 10, xu. q, 11, 8 lC , 
weha\e repeated references to the mark of the beast, and to 
the mark on those who overcome the beast. Here the word 
invariably used is t hat titima —“ a mark engraven ” or “im¬ 
printed ’’ The Hebrew word used in Ezekiel is tnu, which 
IS the Egyptian sign of the maU* element in nature and of life 
Again, Herodotus 11,. 11 in the Egyptian account of thci 
flight of Helen with Pans, says, that on reaching Egy'pt their 
attendants went off to the temple on the banks of the C. anopic 
mouth of the Xile, and iIutc dedicated themselves to Her¬ 
cules; in sign thereof “receiving certain marks on their 
person ,*’ ami thus delivering themselves from the service of 
the guilty fugitives Ihe historian adds — “ The law still 
remained unchanged to mv time.** This ritualistic tattooing 
w^as c'arly forbidden bytliejews, probably out of opposition 
to the Egyptians, as is seen in Leviticus xix 28 :—“ Ye shall 
not make cuttings in y'our flesh tor the dead, nor print any 
marks on you; I am jevah ” and Ptolemy Philopalor fn.c . 
222-505), m his malignant hatred of the Jews, forced them to 
be tattooed with ivy leaves in honour of the God Dionysos, 
whose ivy leaf he himself bore tattooed on his forehead. 
Those w'ho did not submit to the idolatrous brand, as the 
Jews deemed it, were outlawed Herodian tells us how the 
ancient Ilntons were printed with representations of the 
heav’enly bodies , and among the savage's seen by the early 
European navigators along the coasts of the Americas, and 
in the South .Seas, the tattooing was always found to be of 
this ouranographu description. Now w'e know from the 
Orphic Hymns that the spotted leopard’s skin, or the spotted 
deer’s skin (compare the spotted deci's skin worn by the 
Hindu Siva), worn by the worshippers of Dionysos, symbolised 
the shining frame of the spangled heavens, and the golden 
girdle the stream of ocean, and the crimson rcae inter-tissued 
with gold, the life giving light and heat of the glorious sun. 
Here, the passage from tattooing to dress is clearly indicated 
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From Egypt, and from Chaldsea (later 
Babylonia), and Assyria, the manufacture of 
them spread into Asia Minor (Khita), where, 
at a very early period, it attained to great 
perfection in Phrygia (probably at Hierapolis, 
Dindymum, Fessinus, &c.), and Lydia (at 
Sardes, and probably Mseonia); and into 
Phcenicia (at Sidon and Tyre), and across to the 
island of Cyprus, were the primitive Nilotic, as 
distinguished from the archaic Euphratean, 
type of these textiles was perpetuated later than 
elsewhere in the East. On the destruction of 
Nineveh and Babylon the manufacture, after 
flourishing for a while at Susa, was taken up 
with great activity at Alexandria ; and also at 
Seleucia, Ctesiphon, and Al-Modayn; and 
from Alexandria was imported into Western 
India; and from Al-Modayn and Ctesiphon, 
and Seleucia, as earlier from Susa, if not still 
earlier from Babylon, into Southern India. 
Finally, the Saracens, and the Seljuk, and 
Osmanli Turks, and other Tartars, who fol¬ 
lowed the Saracens in the propagation of the 
Empire of Islam, established the manufacture 
at Kufa, as the modern representative of 
ancient Al-Modayn, Seleucia, and Babylon ; 
at Aleppo, and Damascus; at Baghdad in 
supersession, of Kufa; at Cairo, the modern 
representative of ancient Alexandria, Thebes, 

and the ritualistic origin of, at least, sumptuary vestments. 
Similar evidence is afforded by the descriptions of textile 
fabrics given by classical writers quoted in the body of this 
monograph, which all go to prove the identity of ancient 
pattern designing in textiles, with that still being everywhere 
pursued in Anterior and Southern Asia. The Musulmans 
following the Jews, rejected tattooing, but the fellaheen in 
Egypt, and the ryots in Syria, and certain of the women in 
Persia also, still tattoo themselves. Many of the aboriginal 
tribes of India, and some of the Burmans also, follow the 
practice, which, at present, reaches its highest elaboration in 
the great Polynesian South Sea, extended between Posterior 
Asia and the Continents of America. And everywhere 
throughout those regions it is totemistic or mythologu al, and 
in India and in Java, and others of the South .Sea Islands, 
has transparently suggested the ritualistic vestments that 
have taken its place for the use of those locally exercising the 
sacerdotal* or sovereign authority. Nowhere is it found used 
merely for its attractiveness. In fact, in Burma, women 
are frequently tattooed expressly to detract from their beauty. 
In the early ages of the Christian Church nuns were for this 
very reason similarly stigmatised. Branding is indeed a 
survival of ritualistic tattooing, as are also crests and coats- 
of-arms as regards the objects borne. The ritualistic cha¬ 
racter of the dress, including the head-dress, shoes, and 
jewelry*, of the Pharaohs, and the Chaldccan, Assyria, and 
Babylonian kings, is obvious and undeniable. Painting the 
body probably very widely marked the passage from tattooing 
to the use of vestments; and the extreme sanctity attaching 
to tattooing is proved by the practice of its subsisting, at 
least as a poetic figure, among the Jews, long after it had 
been forbidden among them by law; by its continued preva¬ 
lence in Mohamedan countries; and by such legends as 
ef tbe miraculous stigmatisation of St. Francis of Assisi, St. 
Caliisibieol Siena, and other saints of the rival Franciscuis 
nmllkiMnicans. 


and Memphis ; at Kairwan, the modern repre¬ 
sentative, as regards the ritualistic arts of 
Northern Africa, of ancient Carthage ; at 
Cordova in Spain; at Ushak (Brousa), and 
Koula, the modern representatives of Sardes, 
Mseonia, and Dindymum, in Asia Minor; at 
Ardebil, Feraghan, Kermanshah, Shuster 
(the modern representative of ancient Susa), 
Shiraz, Murghab, Teheran, Mashad, Herat, 
Subzawar, Sennah, Yezd, Kashan, and 
Kirman in Persia;* at Samarkand, Bok¬ 
hara, Khiva, and Yarkand in Central Asia; at 
Kabul in Afghanistan ; at Quetta in Baluchi¬ 
stan ; and at Jamu, Hyderabad (Sindh), 
Shikarpur, Khyrpur, Lahore, Fathipur, Agra, 
Allahabad, Benares, Mirzapur, Morshedabad, 
Gorakpur, Patna, Arcot, Ellore, Nellore, 
Masulipatam, Warangal, Bellary, Bangalore, 
Ahmedabad, and elsewhere, in India. And 
wherever throughout the modern Mohammedan 
world of the East they introduced them, they 
employed in the decoration of their sumptuary 
textile fabrics, and particularly of their carpets, 
the same ancient Euphratean types of em- 
broided, or inwoven, genii, seraph-beasts, and 
‘‘Trees of Life,'’ and the same floral diapers, 
of “the knop and flower’’ pattern, with the 
same borderings of sea and cloud scrolls, river 
meanders, mural gradines and chevrons, as 
are sculptured on the Nineveh marbles, and 
enamelled on the tiles of Susa; these strictly 
emblematical devices, as ultimately drawn in 
faultless beauty by the Greeks, but, unfortun¬ 
ately, without due reference to their spiritual 
pre-figuration, having also, for over twenty 
centuries, furnished the inexhaustible types of 
conventional ornamentation to the architects, 
sculptors, painters, and artistic handicraftsmen 
of the entire ancient pagan, and modern 
Christian, West. Where the orthodox Suni, 
or non-Aryan, form of Islam prevailed, as in 
Arabia and Central Asia, the animal types 
were eliminated from Saracenic art; but where 
its schismatic Shia, or Aryan form was deve¬ 
loped, they survived, as in Persia, and parts of 
India; as partially also in the Suni countries 
of Islam, which, before their conquest by the 
Arabs, had been brought under intimate and 
enduring Aryan (Hellenic) influences, namely 
Egypt, and, in a less degree, Northern Africa 
generally, and Syria. But even in Asia Minor 
the drawipg of “ the Tree of Life,” in the local 
carpet manufacture, is still severely Euphra¬ 
tean in character; while the carpets of 

* The modern town of Sultannbad, in Irak Ajami, U 
the chief centre of the caipet manufacture of Nortb-Weatem 
Peraia. 
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the Caucasus (Daghestan), Kurdistan, and 
Central Asia, including Yarkand, alike in the 
details of their conventional ornamentation 
and their brilliant and harmonious colouring, 
are, we may surmise, absolutely identical with 
those of ancient Assyria and Babylonia. After 
these, the wonderful carpets of Bangalore 
(Malabar) probably approach, in their bold 
scale of design, and archaic force of colouring, 
nearest to their Euphratean prototypes. The 
old blue and red chequered cotton carpets 
{jsatranjis) of the Mahrattas, and the gaily 
striped, or otherwise mat-patterned, cotton 
rugs [darisY of Kattyawar, Gujarat, and Raj- 
putana, have in their crude, primitive designs, 
and almost prismatic colours, black, orange, 
red, yellow, green, blue, and white, preserved 
their ancient Egyptian physiognomy, of the 
period of the Ptolemies, without the slightest 
change, to the present day; while the Indian 
susmY or counterpane, embroidered with white 
W'ater lilies, has preserved in its name the 
record of its original importation from Susa, 
/.e., the ** City of Lilies.’* There need be the 
less difficulty, therefore, in coming to the con¬ 
clusion that the grand, and, in India, quite 
exceptional type of the magnificent carpets of 
Bangalore, is to be traced back, through a 
direct descent of over two thousand years, to 
the spacious palaces of Susa and Babylon. 

In Persia the Euphratean type of the local 
manufacture of curtains, coverlets, and carpets 
survived the alien Arabs and the Samani, 
Sabuktagini, and Seljuki 'lurks, and the 
Timuri Mongols; and it was not until the 
reign of Shah Abbas the Great, a.d. 1587- 
1629, the fourth sovereign of the native Shia 
dynasty of the Sufawis (“ Sophis ”), that a 
change was effected in the designs of these 
sumptuary tapestries, under the direction of 
the young Persians who, according to the 
tradition, as Sir Caspar Purdon Clarke, 
C.I.E., informs me, of the modern Persians, 
had been sent by the Shia Shah to learn 
painting in Italy “ under Raffael ” (a.d. 1483- 
1520), and certainly under masters of the 
school of Raphael. The Italiancsque style 
thus introduced in the treatment of modern 
Persian carpets, and, with marked local modi¬ 
fications, of the Masulipatam (Coromandel), 
and other denominations of Indian carpets, if 
a departure from the traditionary Euphratean 
mode, is yet undeniably pleasing; and on 
account of its broken patterning, and generally 
diffused colouring, is better adapted to carpets 

* For the etymology of thete words, see footnote on the 
word Snsan-gtrd, infra. 


intended for European rooms, where they are 
crowded over and overshadowed by other furni¬ 
ture, than the severely co-ordinated designs, 
and immense masses of clearly-defined deep- 
toned colours of the carpets of Ushak, Koula, 
and Bangalore,—that are only seen to their 
fullest advantage when spread under the domes 
of the mosques, or in the outer courts of the 
temples, or along the audience-chambers of 
the palaces, for which they are, in the first 
instance, manufactured. 

The late Sir Bartle Frcre had one of these 
Abbasi Persian carpets, brought for him by 
Sir Frederic Goldsmid, direct from Kirman. 
It is referred to by Sir Henry Yule in a note on 
the Chapter (17), ** concerning the Kingdom 
of Kirman,” in Book I. of his edition of the 
Travels of Ser Marco Polo ; and I knew it well. 
The field was of a creamy white, overspread 
W'ith pink and yellow roses, and the border 
black and green, scrolled with white roses and 
red. Another Persian carpet of this Italian- 
esqued style was seen at the Vienna Exhibition 
of 1873; the field of margold yellow, all over 
diapered with pinks, and the border of dark 
turquoise blue, conventionally scrolled in 
yellow and true full pink. Both carpets re¬ 
flected the light from their enchanted surfaces 
wnth the transparent radiance of the purest 
gems, harmonised to the neutral bloom of a 
richly-variegated garden seen in the soft sun¬ 
shine of the dawning day, so skilfully w’ere 
their rare colours blended. 

The patronage by Abbas the Great of these 
Italianised carpets, as fresh and fair, and 
fragrant as one of his own enclosed paradises, 
was no matter of caprice or accident, but part 
of the general reaction of the Persians in the 
sixteenth century, a.d., against the degrading 
tyranny of their Turanian oppressors; and 
due, as its pre-disposing cause, to the instinc¬ 
tive love of the Iranian Aryas, as of every 
Aryan race, for the beauties of nature, and 
more especially for the swelling blossoms of 
the spring, the Raphael of the northern earth, 
as Jean Paul Richter has, in one word, so 
exquisitely described it:—” der Raphael der 
Norderde.” The Parsis of forty-five and 
forty years ag^o used to frequent the Victoria 
Gardens, in Bombay, simply to eat the air,” 
that is, to take a good healthy walk there ; 
and the Hindus to sniff at the most heavily 
scented blooms, which they would crush be¬ 
tween their fingers, and apply, like snuff, to 
their noses. But when a pure Iranian sauntered 
through, in flowing robe of blue, red-edged, 
and his high hat of sheepskin, “ black, glossy, 
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' curled, the fleece of Karakul,” he would stand 
awhile and meditate over every flower in his path 
and always as in vision ; and when at last the 
vision was fulfilled, and the ideal flower found, 
he would spread his mat, or carpet, before it, 
and sit before it to the going down of the 
sun, when he would arise and pray before it, and 
then refold his mat, or carpet, and go home : 
and the next night, and night after night, until 
that bright, particular flow^er faded away, he 
w^ould return to it, bringing his friends with him 
in ever-increasing numbers, and sit and sing, 
and play the guitar or lute before it,—and anon 
they all w'ould arise together and pray before 
it; and after prayers, still sit on, sipping sher¬ 
bet, and talking the most hilarious and shock¬ 
ing scandal, late into the moonlight: and so 
again and again, evening after evening, until 
the beauteous flower died, satiated of worship. 
Some evenings, by way of a grand finale, the 
whole company would suddenly rise up, as one 
man, before the bright, consummate flower, 
and serenade it with an ode from Hafiz, and, 
rolling up their carpets, depart into the silences 
of the outer night.* 

Notwithstanding, however, the natural charm 
of the Abbasi Persian carpets of modern trade, 
the palm for pre-eminent artistic merit, above 
all other denominations of Oriental carpets 

• The attitude of the orthodox [Sr/ft/'], or non-Aryan 
Muslim towards flowers, is different to that of the heterodox 
[SAta], or Aryan Muslim of Persia ; and finds its exact ex¬ 
pression in the profound say injf, attributed to “the Prophet 
of God ”“ The flowers of the Garden of God, this E.irth of 
ours, are every one an ‘ Alleluia ' * ” When, some years ago. 
The Khedive was here, twn of His Highness’s suite, walking 
across St. James’s Park from Storey’s Gate, as I happened 
to be walking down from the Duke of York’s Column to the 
India Office, coming upon a recessed group of various roses 
within the park railing, just before it turns westward to 
Buckingham Palace, struck by the transcendent beauty of 
the freshly blooming bushes, at once halted, and after giving 
them a spontaneous military salute, went through the 
postures—excepting that of absolute prostration upon 
the roadway—observed by Muslimun in the adoration 
of Almighty God. Mentioning this to the late Sir Charles 
Malcolm Kennedy, he told me that when, some years 
previously, he, on behalf of the Foreign Office, took an 
Envoy from Morocco about London, he seemed indifferent 
to everything shown him, that is, of the works of man ; but 
when on entering the road skirting Flamsteed Hill—-[Green* 
wtch Observatory]—they suddenly came upon a handsome 
laburnum tree laden with its festoons of golden flowers, the 
Envoy at once stopped the carriage, and stepping down into 
the road, stood there for a while before the glorious appari¬ 
tion, similarly adoring God. Again the attitude of the Hindus 
towards flowers is something different from that of both 
fleets of Muslimun. I'herc is not a flower they have not 
dedicated to one or other of their gods,—and always on the 
basis of its phallic suggestions, whitffi they were quick to 
observe milleniums before Erasmus Darwin sung of Ibe 
X^ves of the Plants”; and their folk-lore of flowers is as 
dfllii^tfilt gs it is luxuriant. But this apart, they seem to 
fbe wonders of the vegetable kingdom chiefly for their 
tiiite OS foodstuffs, and medicines, and scents. Never- 


now manufactured for merely commercial 
g-ain, must be awarded to those of Masuli- 
patam and Bangalore; to the former, for their 
perfect adaptability to European domestic 
uses; and to the latter, on account of the 
marvellously-balaneed arrangement of their 
colossal proportions, and the Titanic power of 
their colouring, which in these carpets satis^ 
.the feeling for breadth, and space, and im¬ 
pressiveness in State furniture, as if they were 
indeed made for the palaces of kings, and the 
temples of the gods ; and these Southern- 
Indian carpets, the Masulipatam, derived from 
the Abbasi Persian, and the Bangalore, without 
a trace ofSaracenic or any other modern influ¬ 
ence, are both, relatively to their special appli¬ 
cations, the most nobly designed of any de¬ 
nominations of carpets now made, while the 
Bangalore carpets are unapproachable by the 
commercial carpets of any time and place. 

The Modern History ok Carpeis. 
The restriction in Europe, since the com¬ 
mencement of the nineteenth century, of the 
use of Oriental carpets to covering floors, and 
of the meaning of the word carpet to floor 
coverings, has added to the difficulty sometimes 
felt in realising the indissoluble unity, in all 
their local diversities, of modern and ancient 

thelcss the floral ritual of the Hindus is often in its 
naturalness of sentiment and simplicity of observance, 
most impressive. The sacred /uA/, samfunt^ 

a most perfect purifier of the air, is planted before every 
Hindu house, on a four homed altar, and e\ery morning " the 
Mother of the House” is,—or was, in my time,—to be seen 
perambulating it in archaic worship, invoking the blessings 
of Heaven on “the Father of her Children,” and on them, 
and herself. I was always spellbound by the rite, so perfect 
alike in its science, its piety, and its .art; ,ind it is one of the 
most moving scenes from the life of Antiquity that have been 
perpetuated in India down to our Modernity. 

It is only with the decay of virility in the W’est that men 
begin to regret in the beauty and the glory of flowers, that 
they fade and^ither away. This irrational taint begins with 
Horace (C : II., 11 and contrast Anacreon, Lllf.) 

“ Non semper idem floribus ust honos 
Vernis 

and from him the sigh passes to Ausonius [Edyll xiv.] 

” Collige virgo rosas, dum flos novus, et nova pubes 
£t memor esto sevum properarc tuum. ” 
and to Rontard : — 

“ Cuillez des aujourtthuy i§s roses de fa vie ” : 
and on to Herrick :— 

“ Gather ye rose buds while ye may ” : 

and 

“Fairdaffadells wc weep to see 
You haste away so soon.” 

This feeling is incomprehensible to a Muslim, who, in the inner 
court of the soul, sees in the phenomena of the outer court of 
the senses, the eternal witnesses of the infinite power, and 
wisdom, and goodness of a divine Creator, dwelling in flie 
secret place of his habitation within the close drawn curtains 
of*«the Holy of Holies.” 
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Oriental carpets, and other sumptuary tapes¬ 
tries. The processes of their manufacture, and 
the designs for their decoration, have always 
been the same ; and throughout the East they 
have always been indifferently used, or with 
vague differentiation, and denomination, as 
curtains, hangings, coverings of ‘all sorts, and 
ordinary carpets. In Northern and Western 
Europe they were at first almost exclusively 
used as table-cloths, counterpanes, and wall 
hangings; and they only came into common 
use as floor coverings during the Protestant 
Reformation in Germany, Denmark, Sweden, 
Holland, and Great Britain, and that owing to 
the spoliation of the Catholic Roman Churches, 
and the scattering of their treasures, th(‘ accu¬ 
mulation of amillonium, among the predacious 
laity of the so called reformed ( hurches/'liar- 
ticularly in Great Britain. In England, ordi¬ 
nary cloths, even Oriental tapestries, had 
been occasionally used from the thirteenth 
century, by the prelates of the Catholic Roman 
Church and the nobility, for floor coverings ; 
but, down to the seventeenth century, rushes 
were in general use for the purpose :— 

“ All herbs and flowers fragrante, fa\fc and Mvete 

Won* strewed in halls, and layd under theyr fete ” 

while down to the middle of the eighteenth 
century, the word carpet still meant any sort of 
covering, either embroidered or woven, spread 
on a table, sideboard, or couch, or hung from 
a door or window, or upon a wall, or laid dowm 
on a staircase, or along a passage or floor. 
Only in the current century, in England, were 
carpets entirely withdrawn from their abori¬ 
ginal indiscriminate use, and used exclusively 
as floor coverings ; and w as the meaning of the 
word carpet, reduced to its present precise in¬ 
terpretation : “A thick, tapestry-woven cover¬ 
ing for floors.” In the “ Comedy of Errors,” 
IV., I, Antipholus refers to Adrian’s desk— 

“ That’s cover’d o’er with Turkish tapestry.” 

Shakespeare knew' of the use of carpets as a 
covering for floors, for in “ Richard II.,” ill. 3, 
Bolingbroke speaks of marching his troops 

” Upon the grassy carpet of this plain ; ” 

that is, the plain before Flint Castle. But in 
‘‘Pericles,” iv., i, where Mariana enters on 
the open space, near Tharsus, saying :— 

” I will rob Tellus of her weed, 

To atreiw thy green with flowers; the yellows, blues, 

The purple violets, the marigolds, 

Shall as a carpet hang upon thy grave,” 

the great dramatist had in mind the practice 
of hanging carpets, as has ever been done in 
the East, on graves, rather than that of spread¬ 
ing them on the ground. In “ Tw^elfth Night/’ 


HI., 4, Sir Toby Belch’s protestation, ” He is 
knight.... on carpet consideration ”—refers, 
like the idiomatic phrase, “on the carpet” 
{sur Ic tapis), to the use of carpets as table- 
covers ; the meaning of the sentence quoted, 
being that Sir Andrew Ague-cheek was 
knighted on courtly considerations, before his 
Sovereign at the Council Table, and not for 
services rendered on the field of battle. And 
all through the sixteenth and seventeenth 
centuries, such phrases as ” carpet peer,” 
“carpet-knight,” and “carpet-squire,” indi¬ 
cate men frequenting the tapestried chambers 
of kings and nobles ; “ carpet-monger,” always 
meaning a liatterer, and “ carpet - trade,” 
flattery. 

From the evidence afforded by the paintings 
of the early Italian and German masters, we 
find that the Oriental carpi'ts imported into 
Europe during^ the later centuries of the 
Middle Ages(\.l). 486-1.^99), and ilie earlier 
portion of the Renaissance (fifteenth and six¬ 
teenth centurit‘s) w'ere, principally of both the 
geometrical and the degraded animal types of 
(a'ntral Asia, and also of the severely con¬ 
ventional “ Tree of Life ” type of Asiatic 
Turkey; while we learn, from actual!}' sur¬ 
viving examples, that during the later period 
of the Renaissance, Persian carpets also began 
to be imported, but of the degeiuTale types im¬ 
posed on the manufacturers of the country, 
during the prolonged period of its subordina¬ 
tion to Turan ( a . i >. 980-1499), the “ Dark 
Ages ” of Persia. These are the carpets now 
so extravagantly prized by wealthy but taste¬ 
less collectors ; exquisitely finished, often 
richly intertured with gold, and nearly ahvays 
gloriously coloured, but rendered offensive by 
the introduction of incongruous Chinese, and 
other Tartar emblems, as also by the over¬ 
crowding of the decorative diapers and scrolls, 
and the feeble, helpless drawing of the w'hole 
design. Fortunately there are but few extant 
e.xamples of these barbarous tapestries, w'hich 
have only an anticiuarian interest, notwith¬ 
standing the fabulous sums paid for them by 
the ignorant, and ostentatious patrons of any 
fashionable craze. During the seventeenth 
century, the English East India Company 
began to import the modern Persian carpets, of 
the Italianesque, Abbasi type ; and these have 
ever since held the European markets equally 
with the Turkey carpets of Ushak and Koula. 
The European trade in the modern Indian 
carpets of Coromandel and Mala oar, was 
wholly the creation, subsequently to the Great 
Exhibition of 1851, of Mr. Vincent Robinson, 
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C.I.E.) founder of the house of Vincent 
Robinson and Co., of Welbeck-street, London. 

Like the ancient, the modern manufacture of 
sumptuary carpets in the West, originated in 
the imitation of the carpets of the East, and its 
development has always kept pace with the im¬ 
portations of the latter by the Saracens,* from 
Persia, Syria, and Egypt, into Sicily, Spain, 
and France; by the Venetians, from Central 
Asia, Persia, and Turkey, into Italy and 
Germany; and by the English East India 
‘ Company, from Persia and India, into Western 
and Northern Europe. 

The first weavers of tapestries known to 
modern Europe, "were the Saracens, who, in¬ 
troducing their looms into Spain and Southern 
France, transmitted to these countries the tex¬ 
tile traditions inherited by themselves from 
Nineveh and Babylon, and Memphis, Thebes, 
and Akhmim ; and it was from France that the 
weaving of tapestries spread into all the 
countries of Western and Northern Europe. 

Up to the twelfth century A.D., the decora¬ 
tive hangings and coverings used in the latter 
countries were mostly of broidered, and very 
rarely of in-woven work; but after that date, 
owing chiefly to the example of the Saracens 
settled in Southern Europe, and partly through 
the influence of the intercourse, during the 
Crusades, of the Flemings with the Saracens, 
the loom gradually superseded the needle i# 
the preparation of tapestries in Spain, France 
(Paris, Tours), Flanders (Antwerp, Arras, 
Bethune, Brussels, Bruges, Lille, Oudenarde, 
Tournay, Turcoing, Valenciennes), England, 
Germany (Nuremberg), and Italy. In France, 
the weavers of the new stuffs were at first dis¬ 
tinguished by the names of sarrazins and 
sarrazenois; and still the Spanish for the up¬ 
right, rustic loom (‘'tela jugalis ”) is sarazi- 
nesca, and for a carpet, the Arabic word, 
“ alhombra,’* the name of the (red) palace in 
which the people of the Iberian peninsula were 
first familiarised with the use of sumptuary 
tapestries as floor coverings. The Spanish 
epigrammatist Martial informs us (XIV., 150) 
of a parallel revolution in the ancient manu- 

* Sarcenet is said to derive its denomination from the 
Saracens (Du Cange, pannus Saracenici,’* Skinner, ** seri- 
cum Saracenicum ”); but I cannot help suspecting that the 
vord may be rooted rather, or at least partly, in ** sarct- 
nator^and “ sarcinatria,” the “patchers” of clothes, who 
in the leip^ and luxurious days that prepared the fall of im¬ 
perial Rome, were employed in adding silkoa linings, edgings, 
jiad other trimmings, to the traditionary classical garments 
#f the simpler wardrobes of regal and republican Rome, 
'^fre may also be in the word, an echo of the word sar- 
the heavy bales in which goods of this sort were re- 
t^eived from the Bast, through the mediation of the Arabs. 


facture of textiles, due to the shifting, by 
Alexander the Great, of the commercial centre 
of the Old World, from the valley of the Tigris 
and Euphrates, back again to the valley of the 
Nile ; when, gradually, the work of the Baby¬ 
lonian needle was surpassed by that of the 
Memphian loom-comb (“ pecten ''): 

** H.('c tibi Memphitis tellus dat muncra; victa est 
Poctine Niliaco jam Babylonis acua,” 

The new European manufacture was carried 
on intermittently, and more or less obscurely, 
all through the fourteenth, fifteenth, and six¬ 
teenth centuries; when in the seventeenth cen¬ 
tury, it received an immense and enduring 
impetus through the opening up of the trade of 
the English East India Company with the 
Persian Gulf. 

The French, who had initiated the industry 
in modern Europe, again took the lead in its 
revival; and they maintained it till 1851. The 
English were, indeed, the first to send a dyer, 
Morgan Hubblethorne, in 1579, to Persia, to 
learn the art of dyeing and carpet weaving; 
but the French were the first to regularly orga¬ 
nise the manufacture, and that with the aid, as 
it strangely happened, of weavers trained in 
the Persian processes, and style of decoration, 
in England. Thus the old factories, founded 
at Fontainebleau (1516) by Francis I, (1515- 
47), and at the Hdpital de la Triniti, Rue St. 
Denis, by Henry II. (1547-59), and at Tours, 
by Charles IX. (1560-74), were rapidly followed 
by the factories founded in the Faubourg St. 
Antoine (1597), transferred to the Louvre and 
the Tuileries (1603), and at the Palace of Les 
Tournelles, transferred to the Faubourg St. 
Marceau (1607) by Henry IV. (a.d. 1589- 
1610), and at La Savonnerie (1627), trans¬ 
ferred to the Gobelins by Louis XIII. (1610-43); 
whose son, Louis XIV. (1643-1715), perma¬ 
nently established the manufacture, succes¬ 
sively at the Gobelins (1662), at Beauvais 
(1664), and at Aubusson (1665). Beauvais has 
to the present day scrupulously observed the 
traditions of the decorative arts of ancient 
Egypt and Mesopotamia, thus received through 
Persia; subordinating the treatment of the 
conventional, or semi-conventional design, to 
the naturally flat surface of a carpet, and 
qualifying and distributing the colours, so as 
to secure that general diffusion of light and 
shade, and charming effect of neutral resplend¬ 
ence instinctively required in a fabric^ in¬ 
tended, atjeast in modem Europe, to serve in 
its administration to household beauty, as a 
harmonising background tb the furniture placed 
upon it ; but at the Gobelins and Aubusson, 
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these immutable principles of ornamentation 
were from the first derided, discarded, and 
defied; the fioral diapers and scrolls of the 
Italianesque Abbasi carpets, being replaced 
by vast scenic compositions of landscape, 
architecture, and moving idyllic, heroic, and 
mythological life, drawn in the strictest per¬ 
spective, with borderings of .heaped fruits and 
flowers in full relief; all pictured, as in a true 
painting, in immense masses of strongly con¬ 
trasted colour, and light and shade ; the result 
being that these tapestries of A^ubusson and 
the Gobelins, together with the similarly false 
and vulgar porcelain of St. Cloud (1688), and 
subsequently, of Scwres (1756) have, through 
the high vogue enjoyed by them exercised a 
most degrading influence on all the orna¬ 
mental arts of Europe ; from which the fictile, 
textile, and paper hangings industries of the 
United Kingdom of Great Britain and Ireland, 
have only begun to slowly recover since the 
Great Exhibition of 1851. 

The manufacture of the new tapestries in 
England was first systematically undertaken 
by James I., at Mortlake, in Surrey, under the 
superintendence of Sir Francis Crane; and 
noble examples of his work are 10 be found on 
the Continent, as well as in the various Royal 
Palaces of this country, where his celebrated 
reproduction of the cartoons of Raphael 
are still preserved at Hampton Court. But the 
Civil War, so destructive to native art over all 
England and Scotland, wrecked the factory at 
Mortlake; and although restored by Charles II. 
it did recover itself, and on the death of Sir 
Francis Crane, it was closed, never to be 
re-opened. Thus the definite establishment of 
the modern manufacture of tapestries and 
carpets in Great Britain, has to be dated from 
the Edict of Nantes, in 1685, when a number 
of French Protestant dyers and weavers found 
an asylum here and naturalised themselves, 
with their beautiful art, in various parts of the 
country. In 1757, the Society of Arts awarded 
a premium to Mr. Moore for the imitations of 
Turkey carpets, produced at his factory in 
Paddington, under the direction of Mr. Parisot, 
a descendant of one of these French refugees. 
This particular manufacture was afterwards 
established at Axminster, in Devonshire ; at 
Wilton, in Wiltshire; at Holyrood, near Edin¬ 
burgh ; and afterwards at Glasgow and Kil¬ 
marnock in the West of Scotland ; and these 
English and Scotch denominations of pile 
carpets are the finest now made, beyond 
Turkey, and Persia, and India. All, indeed, 
now wanted to perfect them is to adapt the 
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forms and colours of British flowers, and leaves, 
and trees, and of British national emblems, to 
the diapers, scrolls, and Tree of Life*’ pattern, 
and the medallions, all in the Persian style, 
with which they are ornamented. It is absurd 
introducing the tropical palm, and pome¬ 
granate, and sacred lotus, into the decorative 
arts of temperate Europe, where we possess, in 
our own woods, the pine, oak, and mountain- 
ash, and in our fields the daisy, buttercup, blue¬ 
bell, fritillary, violet, eglantine, honeysuckle, 
columbine, golden chrysanthemum, camomile, ^ 
poppy, and cornflower; and for national floral 
emblems, the rose, shamrock, thistle and leek. 

About the end of last century, the Brussels 
denomination of carpet manufacture was intro¬ 
duced into Wilton, from Tournai, in Belgium ; 
and now flourishes at Kidderminster, in 
Worcestershire. 

Every denomination of modern l^uropean 
carpets has thus been traced back to the 
ancient carpets of Central Asia, Persia, 
Western Asia, Egypt, and India ; and their 
affiliation w'ould never have been lost sight of 
but for the repeated breaches made in the 
historical evolution of the industrial arts of the 
Old World : by the overthrow of the Western 
Roman Empire by the Goths and Huns, and 
Vandal, and of the Eastern Roman Empire, 
and the Sassanian Persian Empire, by the 
Arabs, the Turks, and Mongols; and by the 
violence with which the Protestant Reforma¬ 
tion was carried out in Germany, and Holland, 
and Great Britain ; and again, so far as the 
last-named country is concerned, by the Civil 
War. 

If this has been made clear, there should no 
longer be any serious difficulty in recognising 
the presumptive, if not the absolute identity of 
the modern denominations of tapestry and pile 
carpets with the sumptuary tapestries of anti¬ 
quity as made known to us by the monuments 
of Egypt and Mesopotamia, and the literatures 
of Greece and Rome. 

Tapkstries, cS:t., in the Monimenis of 
ANT igrn ^. 

Among the ruins of the great necropolis at 
Medinet Abu (Thebes) of the Pharoahs of the 
New, or Second Theban Empire (n.c. 1700- 
1000) one of the frescoes represents the weav¬ 
ing, by three men, of a patternless web, on an 
upright loom furnished with a regular cloth 
beam (“ insubulum,” “tela insubulis”). At 
Beni Assan (Speos Arternidos) the beautiful 
grotto-like tombs, with proto-Doric columns of 
the Pharoahs of the Middle, or First Theban 
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Empire (u.C. 3100-1700), one of the wall paint¬ 
ings represents a party of Egyptian women, 
apparently superintended by a man, filling the 
distaff (*‘ colus *’) with cotton or lint, twisting it 
with a spindle (“ fusus ”) into thread, dyeing the 
thread, and weaving it on a simple, that is cloth- 
beamless upright loom (“ tela jugalis”); sepa¬ 
rating, that is decussating, the threads of the 
warp, (“tela,’’ “stamen”) with a leash 
rod (“ liciatorium,” “ arundo ”) to form 
the tram-way (“ trama ” cf: “ trames,” 

“a cross-path”) through which the threads 
of the woof (“ subtegmen,” “ subte-men,” 
“ subteximen ”) are being passed, and beaten 
home, not with the true shuttle (“ alveo¬ 
lus ”) and batten (“spatha,” “arundo”), or 
the comb (“ pectcn ”), but with the “ radius,” 
a very ancient textrine instrument, similar 
to the long weaving reed of the Hindus, 
and serving at once as shuttle and sley. In 
both of these looms the web is fastened 
down to a yarn-beam (“ scapus,”) instead 
of being kept taut by weights, usually stones 
(“pondera”)* as is still done in India. 
Another of the Beni Rassan pictures represents 
a man weaving a small chequered carpet on a 
horizontal loom. 

On the storied walls at Thebes are also to 
be seen representations of ships with sails, 
woven over the field in large chequers of green 
and red, and along the borders, in red, yellow, 
and blue chevrons; of regal thrones, covered 
with red and blue stuffs, diapered with roundels 
and rosettes ; of the awning of a royal pavilion, 
bordered with rows of the sacred basilisk (the 
Uraeus cobra, hadji), alternating with rows of 
roundels, gradines, and “ the knop and flower ” 
pattern; and of the corslet of Ramses III. 
(b.c. ?i2oo-h66 ? 1269-1244) figured, within 
its four compartments formed by perpen¬ 
dicular bands of chevrons, and horizontal 
bands of “the knop and flower” pattern, 
with lions and camels; the latter a beast, 
said not to have been known, in the flesh, 
to the Egyptians, until after the Roman 
occupation of their country. Herodotus (b.c. 
484—circa 424) mentions (ii. 182) that 
Aahmes II. (b.c. 570-526) presented a corslet 
of linen to the temple of Pallas at Lindus, and 
(iii. 47) another to the Lacedemonians. The 
latter, he says, “had figures of animals in- 
woven wdth its fabric, and was likewise em- 


♦ In Western India 1 have,seen th e horisontal loom kept 
stretched by swathing ' the web, at worked, round the 
weasrer s body. And 1 have teen thread tpun from cotton 
ivool by the simple expedient of using the left hand as the 
distaff, and the right as the spindle and reel. 


broided with gold and tree wool (cotton); and 
he adds:—“The corslet which Amasis (Aahmes 
II.) gave to the temple of Minerva in Lindus 
was like unto it.’^ Each thread of these 
corslets consisted of 360 threads, and the 
Roman Consul Mucianiis, told Pliny, the 
Naturalist (xix., 7, A.D. 23-79), when in 
Rhodes he saw the corslet at Lindus, but very 
little then remained of it, in consequence of 
the injury it had suffered from the fingers of 
visitors anxious to verify the fact of the extra¬ 
ordinary complicity of its finely-twisted threads, 
At Sakkara the sleeve of an Egyptian dress has 
recently been found similarly ornamented with 
embroidery on the woven web ; a characteristic 
Egyptian fashion of work referred to also by 
Lucan (a.d. 65) in his description (x. 141-3) 
of the robe worn by Cleopatra when she f(*asted 
Julius Cccsar in Aiexandria : “ HtT white 
breast shone through the Sidonian tissue, 
which finely wrought with the sley of Seres, 
the needle of the Nile (in embroidering it), 
separates, loosening the warp of the extended 
web.” 

“ Candida Sidonio pcrlurent pectora filo, 

Quod Nilotic acu8 percussum pc< tint' Serum, 

Solvit, ct extenso laxavit ttamina velo." 

Sir J. Gardiner Wilkinson mentions (Ancient 
Egyptians, vol. iii., 172) an ancient Egyptian 
carpet discovered by Mr. Hay at rhebes. It 
has in the centre of the field the figure of a boy 
in white, on a green ground, surmounted by a 
white goose, the Egyptian hieroglyph of a boy; 
beyond this lozenge, the ground i yellow, 
variously figured in white; the whole being 
bound in by a border of lines of red, white and 
'blue, and a triangular device, running all 
round the extreme edge of the carpet. Evi¬ 
dently it belongs to the same period (A.D. 
284-640) as the carpets, and other fabrics, 
discovered by Maspero at Akhmim, when the 
native Pharaonic art of ancient Egypt had be¬ 
come modified by the debased Greek art of the 
Lower Roman (Byzantine) Empire. 

There are no actual remains of ancient 
Assyrian and Babylonian carpets, but the slab 
with large rosettes sculptured in the centre, 
and “ the knop and flower ” pattern along the 
border, discovered by Layard, in the doorway 
of the palace of Sennacherrib (B.c. 705-681), 
on the Koyundjik mound near Mosul (Nine¬ 
veh) ; and the door sill, with a similar border, 
and a centre of a cross-barred, semi-floreated, 
semi-geometrical diaper, found in the palace 
of Sargon (b.c. 722-705), on the Khorsabad 
mound, north of Mosul; together with the 
enamelled bricks found at Khorsabad, and in 
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the palaces of Esarhaddon (n.c. 681-668) and productions of the wooden houses of the ancient 


Assurbanipal (h.c. 688-626) at Nimrud (Calah); 
and the decorations of the royal robes of the 
Chaldean King Merodach Nadin-Akhi (h.c. 
1100), and of the Assyrian kings represented 
on the “ Nineveh marbles ” : all these contem¬ 
porary documents incontestibly prove that, in 
design, and colour, the carpets woven in 
Hindustan and Central Asia to-day, are the 
self-same carpets as were used for awnings, 
and floor covering, in the palaces of Sargon, 
Sennacherrib, Esarhaddon, and Sardanapalus, 
““ the great and noble Asnaper ” of the Book 
of Ezra (iv., 10). The stone slab from Koy- 
undjik, and the door sill from Khorsabad, are 
palpably copied from carpets, the first of the 
style of the carpets of Bangalore, and they 
were probably coloured like carpets ; while the 
pectoral worn by Sardanapalus, as it is seen 
on the “ Nineveh marbl(?s,” is an exact minia¬ 
ture of a Kurdish carpet with the “Tree of 
Life ” in its field, and its border set with 
alternate bars and rosettes (lotus flowers); 
while the same difficulty has been felt by the 
designer in turning the corners of the carpet 
with the rosettes and bars as may be still 
observed in Kurdish and other Eastern carpets. 
In short, the carpets now woven in Asia Minor, 
Persia, and Turkestan, and in Southern India, 
faithfully repeat, alike the general scheme ot 
design, the decorative details, and the colour¬ 
ing of the Assyrian and Babylonian sumptuary 
textile of fabrics of H.c. 1000-606 (Fall of Nine¬ 
veh) and 538 (Fall of Babylon). 

The monuments of the Hittites in Syria and 
Asia Minor prove that the arts of this serni- 
Semiticised Tartar people were borrowed direct 
from those of the Egyptians, and the Chaldean 
and Assyrians ; while the elaborate costume of 
the Hittite king, or priest, sculptured, w'orship- 
ping before some Earth God, on the side of a 
spur of the Bulgar Dagh, at Ibriz, is orna¬ 
mented with the., same patterns as those found 
on the oldest representations of textile fabrics 
in Chald^ea and Assyria, and Egypt, and to 
■this day, in Kattyawar Gujarat, Sindh, and 
Rajputana in India. The broad hem of this 
regal, or sacerdotal, robe, bears the swastika 
pattern, the predominance of which now, 
everywhere, marks the Turanian art of the Old 
World, as that of the “ Tree of Life,*’ and the 

knop and flower ” distinguish the Aryan. 

In Anatolia the facades of the Phrygian 
tombs are decorated with the same patterns as 
-are at present used on the carpets woven by 
the Turcoman nomads of Asia Minor and 
Central Asia. These tombs are in short re¬ 


inhabitants of Asia Minor, and the fa9ades, of 
the carpets they hung before them ; and still 
in the East carpets are not only hung before 
the entrances of tents and other dwellings, 
but over the graves of the dead. 

There arc neither any remains, nor repre¬ 
sentations of the textile fabrics of either the 
Phienicians or the Jews. But we know’ from 
Hebrew, Gri‘ek, and Latin literature, that 
these Semitic peoples were famous, from the 
earliest times, for their love of the sumptuary 
arts ; and that the tissues of Si don and Tyre 
were always highly prized, although more per¬ 
haps for their purple dyes than their designs. 
Carthage, a colony of Tyre, also acquired a 
high reputation for its figure stuffs. 

In Persia, the JCgypto-Assyrian sculptures of 
Persepolis, and the brilliantly enammelled tiles 
of Susa, but repeat the story of the intimate 
affiliation of all the industrial arts of the 
ancient Old World. The warriors painted on the 
glazed tiles at Susa wear robes of the pattern¬ 
ing of the robe w’orn by the king, ur priest, on 
the Hittite sculpture at Ibriz ; and an encaustic 
flooring, wnth its chequered field, and border of 
the “ knop and flower ” pattern, t annot be dis¬ 
criminated in design, from the large Mahratta 
satranjis used, during the early decade'' of the 
present century, in the palaces of the Peshwas 
at Poona, in Western India. Persia recinved 
all her arts from Egypt, from Assyria and 
Babylonia, and from Lydia and Greece . but 
through her predominant position 111 Anterior 
Asia, she pow’erfully reacted on these countries 
all through the Achaunenian (h.c. S59 331), 
Parthian ( h . c . 226 226) and Sassanian 

A.D. 22O-651) periods; and thus became one 
of the principal agencies in the evolution of the 
Byzantine art (sixth to twelfth centuries A.D.) 
of the Lower Roman Empire, and of the Sara¬ 
cenic art (seventh century to.\.i).-x) of Islam. 

As would be anticipated from their natural 
good taste, and love of symmetry and propor¬ 
tion in all things, there are no detailed illustra¬ 
tions of sumptuary textile fabrics among the 
remains of the plastic and glyptic arts of the 
Greeks ; w’hile the delineation of them is less 
definite than might have been expected evep 
in their fictile art, fraught as this is with the 
reality of their daily lives. There is a solitary 
engraved gem, now in the Berlin Antiquarian 
Museum, and figured in King’s “ Antique 
Gems and Rings,” xix. 8, representing Athene 
in the act of transforming Arachne into a 
spider, the loom here being a domestic form 
of the simple “tela jiigalis.” The “ tela in- 
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subulis ” in its crudest and most rustic form, 
is represented on a vase -of the fifth century 
B.C., found in 1888, on the site of the Kabeir- 
iron at Thebes, and now in the British 
Museum ; and on the vase of the same date, 
purchased for the Oxford Museum, from the 
Van Branteghem Collection ; both being illu¬ 
strated in the ‘‘Journal of Hellenic Studies*' 
(vol. xiii., part I., 1892-3. On an Attic vase 
of the fifth century B.C., a Greek lady is re¬ 
presented spinning thread ; and on another of 
the same date, threading a shuttle ; while on 
the Attic vase, of the same date, found at 
Chiusi, and now in the Berlin Antiquarian 
Museum, is the famous representation of Pene¬ 
lope sitting beside her loom, with Telemachus 
standing before her. The loom is a compli¬ 
cated expansion of the “ tela insubulis ; ** the 
web on it showing a richly inwoven pattern of 
winged beasts and winged men, of the Egypto- 
Mesopotamian type, with here a star, and there 
a swasiikay set before them ; and a border of 
the familiar Egyptian frets and stripes.* 

An Attic vase of the fifth century B.C., now 
in the Campanari Collection, represents two 
Greek women folding up clothes, either after 
having woven or washed them. The large Attic 
vase, found at Cervetri, and now in the Vienna 
Museum, is painted with the scene of Priam’s 
visit to the tent of Achilles, the sumptuary 
covc^rings of the couch on which Achilles 
reclines, and the bales of carpets offered to 
him by Priam, being all of the Egyptian 
patterns of the monuments at Medinet Abu, 
Luxor, and Karnak. These are the only 
classical illustrations known to me of coverlets 
and carpets; other representations of the 
textile manufactures of the Greeks and 
Romans being all of more or less elaborately 
ornamented articles of male and female attire. 
But the painting of Chryscs propitiating 
Apollo, on an Italic vase in the Jatta Col¬ 
lection at Rome ; of Thamyris and the Muses, 
on the Attic wine jar in the same Collection; 
of the heroes in Hades, on an Italic vase, now 
in the old Pinakothek, Munich; and of warriors 
arming and mustering for battle on an Attic 
drinking cup of the fifth century B.c., in the 
Museum of Art and Industry at Vienna; of the 
wedding ofPeleus and Thetis, by.Clytias and 
Ergotinius, on the celebrated Fran9ois vase; 
of the Judgment of Paris, on the Attic vase, 
figured in the Romische Mittheilungen, vol. 
ii,, of 1887 ; of the Assembly of the Gods, by 

• This vase painting is reproduced by Profeistor J. tt. 
Ikt|dd)e.t9n in hia article on Textiles in the last Bdition of the 
** Bncyclopa'dia Britannica.*^ 


Oltos and Euxitheos, on an Attic vase of the 
fifth century, now in the Corneto Museum ; of 
Alcmene and Megara, by Assteas, on an Italic 
vase of the fourth century B.c., now in Madrid; 
and of Leda and the Dioscuri, by Exekias, on 
an Attic vase of the sixth century B.c., now in 
the Museo Gregoriano at Rome ; all these fictile 
paintings prove that the costumes worn by 
the Greeks and Italiots, and Thracians, and 
Lydians of the sixth to the third centuries B.C., 
were not only similar in their general character, 
but absolutely identical in their patternings, 
with the gay and costly costumes represented 
on the monuments of the Egyptians, Chal- 
dieans, Hittites, Assyrians, Babylonians, and 
Persians from the earliest to the latest dates 
of their history; and also with those of India, 
and the greater part of Anterior Asia and 
Northern Africa to the present day. 

In Italy, there is at Pompeii a fresco of the 
imperial Roman period, representing an awn¬ 
ing, with alternated dolphins and sea horses 
careering along the limits of the field, and a 
tesselatcd pattern on the heavily - fringed 
border. 

The Christian period of the stromaturgic arts 
is beyond the scope of this retrospect of their 
historjs as recorded on the monuments of 
antiquity; but in turning from the latter I 
must mention the mosaic at Ravenna, in the 
church of Sant’ Apollinare (nell a Citta) built 
in the sixth centur)^ by Theodoric the Great 
(a.d. 493-556), representing the palace of the 
Ostrogothic king; because its corridors are 
hung with curtains in the very same fashion as 
was followed during the picturesque times of 
Pcishwas in draping the colonnades, forming 
the aisles, of the old Mahratta palace at 
Poona*, and, as happens, the curtains of 

• The destruction of this palace by fire in 1827 will never 
cease to be regretted by the student of the history of art in 
India, for like the still standing temple of Vishnu, in his 
avatar of Rama, on the island of Rgmisseram, it was a 
striking example of the survival of the sumptuous building 
style of Mesopotamia in India down to the most modern 
dates immediately preceding the English conquest of the 
country. It was commenced by Baji Rao 1 ., the second 
Peishwa ( a . d . 1710.1740), and completed by his successor 
Balaji Baji Rao (a.d. 1740.1761); and was built in the 
ShAnvar ward, because Baji Kao I. happened one day to see 
a hare drive a dog off the spot, thought that a palace built 
there would never he taken by the Mo(n)gols of Delhi. It, 
was seven stories high, the seventh story being the Asmani 
Mahal, or Palace of the Firmament, erected by Baji Rao II. 
the last Peishwa ( a . d . i795-ifiS3)» whose adopted son was the 
infamous Kaoa Sahib. It was divided into four larger and 
throe smaller courts, and contained seven Divan Khanas or 
reception halls. The latter each consisted of a long hall 
with lateral corridors, separated from the body of the hall 
richly carved pillars. The cetBogt were covered wl^ 
beautiful canring in wood, and the walls were aU paheM 
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Theodoric at Ravenna, and of Baji Rao at 
Poona, were covered with a similar floral 
diaper. 

Tapestries in the Bihle, and the 
Literature of the Greeks. 

It would be impossible to quote, within the 
space as my disposal, all the literary allu¬ 
sions and references of the ancients to tapes¬ 
tries, and under this head I must confine 
myself to a summary review of the more re¬ 
markable passages, relating to these fabrics, 
to be found in the Hebrew, Greek, and Latin 
writers. 

Beginning with the Bible, we find in the 
Pentateuch, chapters xxvi-viii, xxxv-vi, and 
xxxviii-xl of the Book of Exodus, devoted to a 
minute working specification of the ritualistic 
furniture of the Tabernacle or Tent of Javeh, 
and of the vestments of the ministering Cohen 
and Levites. In chapter xxvi., verse 1, we are 
told that the ten lateral curtains of the Taber¬ 
nacle were ‘'of fine twined linen, and blue, 
and purple, and scarlet, with cherubims of 
cunning work’*; in verse 31, that the veil 
of the Holy of Holies was “of blue and 
purple, and scarlet, and fine twined linen of 
cunning work, with cherubims embroidered 
thereon” ; in verse 36, that the outer veil, or 
hanging, at the entrance into the Tent, was 
“ of blue, and purple, and scarlet, and fine 
twined linen, wrought with needlework ” ; and 
in chapter xxvii., verse 16, that the hanging 
“ of the gate of the court ” of the sacred Tent 
W’as coloured in the same manner, and 
similarly “ wrought with needlework.” In 
II. Kings, xxiii. 7, Josiah is recorded to have 
destroyed the houses that w^ere by the House 
“ (the temple of Solomon) ” of the Lord, where 
the women wove hangings for the Grove (Ashe- 
rah), i>., “the Tree of Life” symbol, wor¬ 
shipped by those, mentioned in verse 5, “ that 
burned incense unto Baal, to the sun, and to 
the moon, and to all the host of heaven.” In 
the Book of Esther (circa h.c. 450), chapter i. 
verse 6, we read, according to the Authorised 
English Version, of “ the white, green, and blue 
hangings” of the King’s palace at Shushan 
(Susa, now Shuster). But the Hebrew word, 
kar^as (here translated, “green”), is the 
Sanskrit word for cotton {karpasa, carbasus); 
and the passage really refers to the well-known 

with scenet from tho Itih.'itat and Puranas in enamelled 
colourt and gold. It was from the sixth storey of this palace 
that Hadu Rao Narayana, the fifth Peishwa (a d. i 7 I 3 *J 79 S) 
throw himsdf on the fountain in the court below, sustaining 
nuefa injuries from the fall that he died on the following day. 


blue-striped cotton carpets of India, called 
dariSt “door”-mats, and safranjis^ 

literally—“ four colans.” In Psalms civ., 
I, 2, the prophet Ezra, or Nehemiah. apos¬ 
trophises the Creator in the sublime words :— 
“ Who coverest Thyself with light as with 
a garment: Who stretchest out the heavens 
like a curtain.” In the Proverbs vii., 16, 
King Solomon, in his graphic apologue of 
the cunning woman, and the desperately 
simple young man, of the period, describes 
the former, as saying: — “I have decked 
my bed with coverings of tapestry, with 
carved works, with fine linen of Egypt;” 
or, as the Revised English Version has it: 
“ I have spread my couch with carpets of 
tapestry, w'ith striped cloths of the yarn of 
Egypt.” And again, in chapter xxxi., verses 
22 and 24, in his antithetical picture of the 
points and properties of a good wife, he says, 
amongst other things in her praise:—“She 
maketh for herself coverings (R.V., carpets) 
of tapestry; her clothing is silk (R.V., fine 
linen) and purple.” She maketh fine linen 
(the R.V. adds—garments) and selleth them, 
and delivereth girdles unto the merchant 
(literally, theCanaanite, /.^.,the Phoenician).” 
In this passage the Hebrew word, rendered fine 
linen, \\>sadiri, which is the Greek —that 

is “Indian”—muslin. In the Song of Solo¬ 
mon, the bride, in chapter i., verse 5, speaks 
of herself:—“I am black, but comely, O ye 
daughters of Jerusalem, as the tents ot Kcdar, 
as the curtains of Solomon ; ” while in chap¬ 
ter iii., verse 10, the chariot of Solomon is 
described as covered with purple; like the 
“ serica carpenta ” (Propertius IV., viii., 23) 
of the Romans ; and the silver gilt, and silk- 
canopied and curtained, gay eka of the 
Hindus. Finally, in the Book of the Prophet 
Ezekiel (circa h.c. 596— 74), in chapter xxvii , 
verse 20, it is said of the rich and universal 
trade of Tyre :—“ Dedan w'as thy merchant 
in precious clothes (cloths) for chariots.” 
Some have translated this as “ magnificent 
carpets for chariots.” It is indift'erent which 
translation is the closer to the original Hebrew, 
for either equally indicate the sumptuary 
tapestries for which India, and Irak Arabi, 
have ever been renowned. In verses 23 and 24 
of the same chapter, Haran and Canneh, and 
Eden and Sheba, Asshur and Chilmad, are 
enumerated as trading with Tyre “ in all sorts 
of (excellent) things; in blue clothes, and 
broidered work, and in chests of rich apparel, 
bound with cords, and made of ceaar.” All 
the commentaries are agreed that the cotton 



J056 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. November 6. 190$. 


woollen, and silken stuffs of ancient India, in 
yhich the Arabians traded with the West, by 
way of the Persian Gulf, and Aden and the 
Red Sea, are here meant; and the “cedar 
boxes,“ were probably deodar cases, contain* 
ing woollen stuffs, similar to the present 
Cashmere shawls ; and the blue clothes, or 
“blue foldings,” as the marginal version has 
it, were possibly the indigo-dyed vestments 
.still made upon the loom, without seam, and 
still woven in one piece, all over India. 

There is no stronger proof of the personality 
of Homer, and, I would add of a Semitic 
strain in his Ma'onian blood, than his excep¬ 
tional, and among Hellenic writers, quite 
extraordinary feeling for the beauty of 
sumptuary objects of every sort, and 
particularly textile fabrics ; which he was 
the first, by the force of his sympa¬ 
thetic genius, to invest, and for all time, 
with the spiritual fascination of the highest 
poetry. H-e sings their praises in almost 
every book of the “ Iliad ” and “ Odyssey ” ; 
and all I can do here is to indicate the 
passages in which he specifically refers to 
tapestries, under the denomination of /apes, 
and then to quote some of his descripitons of 
the manner in which textile fabrics generally 
were ornamented in his time. The textile 
denomination regos, a “rug,” “carpet,” or 
“ covering,” frequently occurs in the “ Iliad ” 
or “ Odyssey,” and generally with the quali¬ 
fication, “ beautiful; ” but it cannot be 
identified with any true variety of sumptuary 
tapestry, and was probably a fabric of loosely 
woven, or possibly felted w'ool, owing its beauty 
to its softness, and the bright colour in which 
it was often dyed. 

In the “ Iliad,” ix., 200, the heralds of 
Agamemnon sit “upon couches and {/apese 
te porphut'eoisin) purple coverlets;” in x., 
156, Diomed sleeps outside his tent, “ but 
under his head a splendid tapestry (tapes 
p/icewds) was spread; ” in xvi., 224, among 
the contents of the chest presented to Achilles, 
by Thetis, are expressly mentioned, “pile 
carpets (oulon te tape/on ; ” and in xxiv., 
230, among the presents taken by Priam to 
Achilles, for the ransom of the body of Hector, 
were “ twelve carpets (te tapetas),^* 

In the Odyssey, iv., 124, Alcippe brings 
Helen “ tapestry of soft wool,” while 

in lines 297-8 of the same book, Helen spreads 
on the couches, on which Nestor and Telema- 
^hus are to sleep, “ beautiful (purple) blankets 
igigea) with tapestry (tdpetas) on the top of 
them as a cotmterpane; in vii., 337, Aerte 


directs the bed of Ulysses to be made up in the 
same way, and in the very words used in Book 
IV., 298 ; and in X., 12, the sons of Aeolus are 
described as sleeping, “ with their chaste 
wives, on tapestry,” as the humbler classes of 
the natives of India still sleep in the 
verandah of their master’s house, with their 
wives, on carpets, unrolled for the purpose every 
night, and rolled up again every morning, and 
laid aside during the day. 

As to the textile designs of the Homeric 
period, in the Iliad, III., 125-27, Helen is 
found, by Isis, “weaving a great web of 
tw'illed purple, wrought with the many woes of 
both the horse-taming Trojans, and the bronze- 
armoured Greeks, that, on her account, they 
had suffered at the hands of Ares ” ; in VI., 
289-94, Hecuba descending to her fragrant 
chamber, where “ were her variously em¬ 
broidered robes, the work of Sidonian women,” 
takes one of these, “the most beautiful 
for its variegated embroidery, and the 
largest, and which glittered like a star,” and 
hastens with it to the temple of Athene, to 
place it, as an act of propitiation, on the lap 
of the blue-eyed goddess; in XIV., 178*85, 
Here folds around her “an ambrosial robe, 
wrought by Athene in needle work, with much 
varied decoration, and girding herself” with a 
zone, adorned with a hundred fringes, throws 
over all “a beautiful veil, bright as the sun ” ; 
and in XXII., 440-41, Andromache, all un¬ 
conscious of the death of Hector, is described 
as weaving a web of twilled purple, and em¬ 
broidered with a diaper of flowers. In the 
Odyssey, xv., 417-18, there is a reference 
to a Phoenician woman “skilled in (weaving) 
resplendent tapestries,” “ in resplendent em- 
roideries (aglad e^ga ); ” while in B jok XIX., 
lines 225-233, is the description of the cloak of 
riysses :— 

“The god-like Ulysses bad a cloak of twilled 
purple, with a clasp of gold, double buckled. It was 
embroided on the front, where a dog, panting 
with joy, held down, with its fore feet, a spotted 
fawn; and all wondered to see bow, being but 
wrought in gold thread, the one gloated over his 
prey,-and the other, eager to escape, struggled con¬ 
vulsively with bis feet. The beautiful garment fitted, 
to his body, like its slender skin to an onion—so soft 
was it, and it shone like the sun ; and the women all 
feasted their eyes upon it.” 

iEschylus (B.c. 525-456) in “Prometheus 
vinctus,” 24, speaks of “night in spangled 
robe” ; in the Persians (836-821), of the tat¬ 
tered condition of the “ embroidered robes ” of 
Xerxes ; in Agamemnon (909-864), of strewing: 
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the path of the returning hero with carpets ; 
(910-865) of a purple-strewn path ” ; (923-878) 
of walking on ** embroidered fineries ” ; (926- 
881) ofcarpetings and embroideries”; and 
again, (957-912) of ” treading on purple ” ; in 
the Choephori (229-30, 225-6), of the “woven 
robe ” of Orestes, the work of Electra’s hand, 
‘Uhe strokes of her batten, and the repre¬ 
sentations of wild beasts”; and (1011000), 
of the blood of Agamemnon staining “ the 
many colours of his embroidered (robe) ” ; and 
finally in the “ Suppliants ” (277-83, 267-73), he 
makes Pelagus address the Chorus :—“ It is 
incredible what you relate, O .strangers, that 
you are Argives ; you are more like Lybian 
women, and by no means resemble natives of 
my country. The Nile might have nourished 
you, and th(‘ Egyptian decoration {Kuprtos 
character, “Cyprian motifs, /.c., ‘the knop 
and flower ’ pattern), on your chintzed raiment 
shows that it was w'oven by male weavers.”* 

Sophocles (m.( . 396-405) in “ (Kdipus Colo- 
ncus ” (540-44, 337-41), seems also to share 
this belief of the Greeks, that the weaving in 
ancient Egypt, was all done by the men, 
making (Kdipus remark of hib sons :—“ In the 
nature and breeding of their lives, they are in 
everything like to the people of Egypt, for 
there the men sit indoors \vorkin.g at the 
loom, while the women procure the means of 
support out of doors.” Herodotus II., 35, 
says the same thing, but we now' know, from 
the monuments, that there w’ere f(*male weavers 
in ancient Eg}'pt, as well as male. 

Euripides (h.c. 480-406), in “ Hecuba,” 466- 
74, refers to the representations in embroidery, 
on the saffron robe, or veil, carried at the Pana- 
thenaic festival, of “ the steeds harnessed to 
the car of Pallas, and of the Titans whom Zeus 
simds to eternal rest with his tiaming light¬ 
nings ” ; in “ Iphigenia in Aulis,” 73*4, to 
Paris, coming from Phrygia to Lacedemon, 
“ in flowery garments, glittering with gold, bar¬ 
barian fineries” ; in “Iphigenia in Tauris,” 
222-224, once more to the robe, or veil, which 
w^as the great feature of the annualf Pana- 
thenaic festival, “ adorned in the sweetly 
humming loom, with the image of Pallas 
Athene, and of the Titans ” ; and 814-16, to a 
deftly-wrought web: representing the Argo- 

• This is an exeffctical—and paraphrastic —translation of a 
difficult passage, adopted by me in accommodation to, and 
exmphasis of, ray conviction that the said passage affords an 
indication of a contemporar)' knowledge of the connection 
between the artistic culture and general civilisation of Cyprus 
and Egypt that hat been fully demonstrated by modern 
archaeological research. 

, t Some say quadrennial. 


1057 

nautic Expedition, and another, “ the turning 
away of the sun ” ; in “ The Troades,” 991-2, to 
Paris, “ radiant in barbarian vesture and 
gold ” ; in “ Ion,” 506, to ” woven pictures ” ; 
and 1141-65, to the “sacred tapestries” of 
Delphi, wherewith Ion covered the banqueting 
tent pitched by him below the crags of Par¬ 
nassus. I must give the description Euripides 
has left of them, in full:— 

“ First, he (Ion) spreads over the roof a double 
peplum (lobe or \eil), the gift of the ^on of Zeus, 
which Heracles brought 10 the God, the spoil of the 
Amazons. And these w'oven figure-, w'ere painted on 
the texture : Ouranos collecting the stars in the circle 
of ether; Helios driving his horses down to the 
waning light of day, drawing with him the lambent 
light of Hespeios ; and black-robed Night, driving 
her two-horsed chariot, the stars following ihe 
Goddess; the Pleiades travelling through the mid 
air, and sword-bearing Oiion. Above was Arcto®, 
turning round the Golden Pole. And the circle of the 
full Moon, the measurrer of tlie Montlj*?, darting its 
rays; and below, the Hyades, the most Henspeckle 
sign for sailor^, and Eos, chasing aw?) the stars. 
And upon the w'alls he placed other weavings of the 
barbarians, m their well-row ed ships, drawn up in array 
against the Greeks ; and sa\age men, and huntings 
on horseback, and the chase after stags and fierce 
Hons. And at the entrance into the tent was Cecrops, 
and near by, his daughter, rolling in her dragon folds, 
—the gift of some Athenian " 

And a^ain in the sami* trag^edy of “ Ion,” 
1417-25, Euripides refers to a web with a 
Gorg-on in the centre, and fringed w’ith ser¬ 
pents, like the a‘gis (literally “goat” skin) of 
Pallas Athene ; which when shown to Creusa 
she salutes with the exclamation : “ O ancient 
virgin-labour of my loom ” ; and in line 1491, 
describes as “the plying of my shuttle.” In 
“Andromache,” 148. he refers to Hermione’s 
vesture of “embroidered robes,” and in 
Electra, 314, and looo-iooi, to “ Phr3'gian 
spoils,” i e,, embroideries; w'hile in lines 
454.78, he gives a description of the orna¬ 
mentation of the shield, helmet, and cuirass of 
Achilles, recalling that given by him of the 
sacred tapestries of Delphi, in “ Ion.” 

Aristophanes (circa n.c .444-380, |5()-385)has 
numerous references to spinning and weaving, 
particularly in lA'sistrata, and also to the 
ordinary plain saffron* coloured clothing of 
the Greek women of his time, and a few to 
sumptuary articles of attire, such as the 
“Cimmerian robe,” and the “Persica”t, or 

• Saffron was the favourite colour of Greek‘ purple of the 
Romans, red of the Gauls. 

+ Compare persica the peach, Persian fruit. 
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Persian slipper, but his only references to 
tapestries of any kind, are in Lysistrata, 
933-5, where Myrrhina tells Cinesias he has 
not a “/counterpane,*^ and he, as she runs off 
for one, mutters :—“ The women kill me with 
bedclothes;** and in The Frogs, 542, where 
Bacchus speaks of a slave lying on Milesian 
bedclothes. 

Theocritus (3rd cent, n c.), also, while full 
of the subject of spinning, has little to say 
of sumptuary tapestries. In Idyl XV., 80-7, 
Gorgo directs the attention of Praxinoe to some 
charming embroideries, on which the latter, 
exclaims :—“ O Athene ! what woman could 
have wrought, and what designer drawn 
them ? How true to nature the figures 
stand, and move about, like living creatures, 
not woven patterns. And Adonis himself, 
how beautiful, reclining on his silver couch, 
in the first bloom of manhood; thrice be¬ 
loved Adonis, Adonis beloved even in death ! ** 
And in the immediately following Psalm of 
Adonis occurs the famous lines;—“ O, the 
purple coverlet more soft than sleep! [cf 
Virgil, Eclogue vii., 45]. So Miletus will say, 
and the shepherds of Samos.*’ 

Polybius (h.c. 204-122), in the account he 
gives (XXXI., 3, 10) of the great festivities 
held at Daphne, by Antiochus Epiphanes 
(b.c. 165), states that the “ Companion 

Cavalry,” and the cavalry corps of “the 
King’s Friends,*' and the “ Cavalry of the 
Guard,” and the “ Cataphract Cavalry” who 
took part in the celebration, to the number 
of 4,500, all wore “purple overcoats,” in 
many cases embroidered “ with gold, and 
figures of animals.” This statement, it will 
be seen below, is repeated by Athen.'cus. 

Diodorus Siculus (circa B.c. 90—A.D. 14) is 
more barren than Herodotus of notices of 
sumptuary tissues; but his description, B. II., 
of the scenes depicted on the glazed tiling of 
the circular wall of the royal palace at Babylon 
is worth quoting in this place, as indicating 
one of the sources in which the scenic tapes¬ 
tries of the East originated;—“ On the wall, 
and on its towers, were represented every 
kind of living creatures, painted in the most 
brilliant colours; especially huntings of all 
-sorts of wild beasts, each scene four cubits 
high, and upwards. Among them, was one 
of Semiramis on horseback, piercing a pan¬ 
ther with an arrow, and close by, 'her hus- 
bandf Ninus, attacking a lion with his lance.” 

' The historian adds that on the “ burnt brick 
wa]^ of another palace, “ on the other side 
river,” there were likewise represented 


armies drawn up in battle array, and divers 
huntings, to the great diversion and delight of 
the beholders. 

Josephus (A.D. 37-100) in the Antiquities 
of the Jews, III., VI., 4 (HI., II.> 22-6), 
writes:—“ This Veil of the Holy of the 
Holies was very ornamental, being em¬ 
broidered with every sort of flower the 
earth produces; and there was woven into 
it every variety of form that might be orna¬ 
mental, excepting the forms of animals ’ ’; and 
in the Wars of the Jews, V., V,, 4, (V., IV., 
16-26) ;— 

“ The Veil of the Holy of Holies was a Babylonian 
curtain embroidered with blue, and fine linen, and 
scarlet and purple, and of a contexture truly won¬ 
derful. Nor was this mixture of colours without 
its mystical meaning, but was an image of the 
universe; for the scarlet enigmatically indicated fire; 
the flax, earth ; the blue, air; and the purple, water. 
The fire and air having in their colours the suggestion 
of their significance; but the fine flax and purple 
having in their origin in the earth and the sea, respec¬ 
tively, the instigation of their symbolism. The curtain 
had also embroidered upon it all that was of mystery 
in the heavens, excepting the representation of the 
twelve signs (of the Zodiac) by living creature.s.” 

Plutarch (circa A.D. 50-120) in his “ The- 
mistocles”, 29, compares the conversation of 
a man to “ embroidered tapestry which, when 
stretched out, showed its patterns, but when 
folded up, they are hidden and lost.” 

Arrian (circa A.D. 90-170)10 his “ Expedition 
of Alexander ”, VI., 29, describing the tomb of 
Cyrus, at Pasargada-% writes :—“ In the build¬ 
ing was a golden coffin, wherein the body of 
Cyrus had been buried, and by the side of the 
coffin a couch, the feet of which were of 
gold, wrought with the hammer. A carpet of 
Babylonian tapestry, with purple rugs were 
laid upon it, also a Median coat with sleeves, 
and other tunics of Babylonian manufacture.” 

Pausanias (circa A.D. 138-180) in Laconica, 
XVI., tells us that every year the women wove 
a garment for the Apollo at Amyclm, and called 
the place, in which they wove it. Chiton; in 
Eliaca, XL, that the sandals of the Phidian 
Zeus at Olympia, and the lobe of the god, 
were of gold, and that on the latter various 
animals were represented, and of flowers, the 
lily; adding in chapter XII., that Antiochus 
IV. (B.c. 174-64) dedicated a veil, adorned 
with Assyrian weaving, and Phoenician purple, 
to the Temple of Olympian Zeus. In chapter 
XVI. he tells us that every fifth year, sixteen 
women of Elis wove a veil for the temple of 
Her6 there, and held sports in her honour; 
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adding in Posterior Eliaca, XXIV., that in the 
forum of the city was a building called the 
** Sixteen Women,*’ where they wove the veil 
of Her6: and in “ Arcadica ” V., he refers to 
the veil which Laodice, the daughter of 
Agapenor, sent to Tegea, for the temple of 
Pallas Alea. 

Athenicus of Naucratis (circa a.d. 192-230), 
like the Latin writer Pliny, treats the subject 
systematically, and even more copiously than 
Homer, and I shall, therefore, only note those 
passages in The Deipnosophists, or ** Banquets 
of the Learned,” in which he either indicates 
the designs of the sumptuary tapestries of the 
period, or expressly discriminates them as 
coverings for the floor, or carpets proper, as 
we understand the word. In Book V., chapter 
22, he states that the soldiers present at an 
entertainment given by Antiochus Epiphanes, 
wore purple cloaks, and many had them em¬ 
broidered with gold, or with figures of living 
animals ” ; in chapter 26 that, the king placed 
under the golden couches, used at the feast, 
“ carpets of sea purple, the same on both 
sides”; and that on the couches were “em¬ 
broidered rugs ” ; and that all the centre 
space, where the guests w’alked, was covered 
\vith “ thin Persian rugs,” having most 
accurate representations of animals em¬ 
broidered on them ; and in chapter 27, 
that the images of Victory borne in the 
Dionysiac procession at the same celebra¬ 
tion, were clad in tunics embroid<’red with 
figures of animals ; in Book VI., chapter 67, 
that a young Paphian spread his couch with 
“a Sardian piled carpet”; in Book XL, 
chapter 55. he quotes some verses from 
Hipparchus, referring to “ a delightfully em¬ 
broidered Persian carpet having some Per¬ 
sian figures, and preposterous shapes of 
Persian griffins, and such like beasts worked 
on it ” : In Book XIL, chapter 8, he again 
mentions “Sardian pile carpets”; in chap¬ 
ter 24 of the same Book, he refers to “ the 
flowery robes” of the lapygians; in 25, to 
“the embroidered tunics” of the Sybarites; 
in 29, to the Persian stuff called “ actira,” all 
over-diapered with “ golden millet seed ” ; in 
40, to a Phrygian robe embroidered with 
flowers; and in chapter 50 of the same Book 
he gives his well-known description of the 
Chlamys of Demetrius :—“ It was of a brilliant 
tawny colour, with a representation of the 
heavens woven on it, the stars and the twelve 
signs of the Zodiac being all wrought in gold.” 
And in 54 states that at the extraordinary con¬ 
nubial entertainment given by Alexander the 


Great, when he took Darius prisoner, the tents 
in which it was held were furnished in the 
most magnificent manner, “with sumptuous 
garments and cloths” for the guests, and 
were spread with cloths of purple and scarlet 
interwoven with gold ” ; and that the pillars 
supporting the tents were hung about with 
“ costly curtains embroidered with figures of 
animals.” 

Philostratus (circa \.i>. 217), the author of 
Imagines, in his life of Apollonius, of Tyana, 
states, I., 25, that the latter [he died \.l> 97], 
when in Babylon, where he stayed for some 
months, described the vestibule, rooms, and 
halls, and corridors of the “royal palace” 
there as having some work with silver, and 
some with gold wrought curtains * * * the 

subjects depicted on these tapestries being 
illustrative of the Hellenic' myths (and appa¬ 
rently the Persian invasion of Greece), for 
“ one could see the Hellespont bndgt'd, and 
Athos pierced, and Athens occupied.” He 
is the last Greek writer that need" be cited 
here. 

('I'o be continued,j 


GENEVA INTERNATIONAL FOOD 
CONGRESS. 

By Loudon M. Douglas, 

Lecturer on the Meat Industn. I'llmbingl. 

The first Congress of an international iharatter 
which has lately been held at Gene\a will be memor¬ 
able because the witle-sprcad intcicst it cNoked. 
The idea of such a congiess has often been in the 
minds of those associated with food '^upply, but the 
standards vary so much in different countries that at 
the outset it may be admitted that the difficulty of 
meeting upon some common ground has ‘'O far pie- 
vented international action. The \alue also of any 
resolutions passed must, foi the greatei part, be of an 
entirely academic character, inasmuch as it is clear 
that indiscriminate voting at such a congress on any 
specific resolution must be unequal, and the nation 
with the preponderance of repiesentatixes piesent 
must control tlie issues. 

To be of any value, therefore, such congiesses must 
appoint an equal number of delegates who have 
power to vote, and it might be arivnged to protect the 
interests of m’inorities by giNing them power to 
co-opt representatives from other nations so as to 
equalise their voting power. 

The Congress, which was held at Geneva from 8th 
to 12th September inclusive, under the auspices of 
the Society of the White Cross of Genexa, owes its 
origin to Frenchmen, and Mr. Ruau, the French 
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Minister of Agriculture, attended its deliberations, 
and also outlined his own and presumably his Govern- 
" mentis attitude in relation to the food supply. The 
fact that out of the 400 odd delegates present from 
all countries some 350 were French, serves to illus¬ 
trate the point that, voting upon any resolution under 
such conditions could not be described in any sense 
of the word as representative of international opinion’ 

The primary object which the society hoped to 
attain is described in the title, which states that it 
exists for the repression of frauds in food and pharma¬ 
ceutical preparations. With such a role it will be 
admitted that it has a vast field of activity before it, 
but the political element must be suppressed, other¬ 
wise it is quite clear that such a society may be made 
simply the tool of whichever country cares to exploit 
it the most. 

There were twenty-nine different nations repre¬ 
sented, but some of those had only a very limited 
number of delegates present, and many were quite 
unofficial, ha\ing come on their own initiative. This 
was noticeable uith regard to the United Kingdom, 
w’hich was not officially represented, although the 
Local Government Board had intimated that such 
a delegation would be sent. 

The programme presented to the Congress was a 
large one, and dealt with many subjects in varying 
aspects, the discussions being largely made up of a 
mixture of science and commerce. The first day’s 
proceedings were taken up with arriving at a defini¬ 
tion of w ine, but from the British point of view that 
is a subject which has only a local interest. The 
definition arrived at, however, may be of interest 
outside of wme-growing countries. Wine w'as defined 
as being, generally, the product of the alcoholic fer¬ 
mentation, complete or incomplete, of fresh grapes, 
or of the juice of fresh grapes. The signification of the 
definition lies in the fact that during recent years 
much sophistication has taken place in wines, more 
especially for export, with the consequence that the 
demand has gone down considerably, and over-pro¬ 
duction has caused much depression in the vine dis¬ 
tricts of both France and Spain. 

Vinegar was also defined as the exclusive product 
of the acetic fermentation of wine, but that is cleaily 
a definition suited to France or Spain and few other 
countries. Other definitions of an equally compre¬ 
hensive character were given for cider, perry, beer, 
and liqueurs. 

The second day was devoted to defining milk, 
butter, cheese, eggs, fats used for foods, and various 
commodities associated with ‘^charcuterie,” which is 
in reality the business of pork purveying and the 
manufacture of pork products. With it, however, is 
associated preserved and other pro\isions. 

The definition of butter proved to be the one in 
which most interest was taken, and the discussions 
regarding what pure butter really was sometimes 
became \ery animated indeed. Finally, however, it 
was agreed that butter was a mixture of fatty matters 
exclq^ively derived from cow’s milk after fermenta¬ 


tion, and made either from whole milk, separated fat, 
or a mixture of both. 

The use of preservatives in butter naturally occupied 
much attention, and while many of the French dele¬ 
gates opposed it, others as effectively supported it, 
and it was soon apparent that a large number, in¬ 
clusive of the British delegation, were strongly in 
favour of a definition that boric acid preservative 
should certainly be allowed. Such opposition as 
exhibited itself seemed to be from a section which did 
not attempt to specify any objection from the point of 
view of health, but rather from the point of view^ that 
the use of preservatives favoured the manufacturer, 
as distinguished from the farmer or the co-opera¬ 
tive societies. No decision, however, was reached, 
and the whole question was postponed to a future 
conference; to be discussed under the head of 
** manipulation.” 

The British section, through their spokesman,. 
Dr. Tunnicliffe, pointed out that the descriptive 
text in which the attitude of the various nations to 
this matter was given, was entirely wrong in stating 
that the use of preservatives in the United King¬ 
dom was prohibited, and that, on the contrary, it 
W’as allowed by the responsible department of State 
up to half per cent. A further discrepancy in this 
definition also appeared in the absence of any re¬ 
ference to the allowable percentage of water. On 
the whole, the matter was left in a very unsatis¬ 
factory condition, and it may be assumed that at the 
next congress, the necessity for boric acid as a pre¬ 
servative in addition to salt, will not only be re¬ 
cognised as desirable, but will be declared to be 
essential in all butters which have to be kept for 
any length of time beyond two days. 

Cheese w’as defined as being the product of whole 
milk treated in the usual manner, but, of course, 
such a definition can have no w’eight whatever. 
The milk from which cheese is made varies con¬ 
siderably, as does also the recognised fat contents 
of cheese, and it will need much greater precision 
in definition before a clear understanding can be 
arrived at. Eggs again, were only entitled to be 
described as fresh, when not submitted to any pro¬ 
cess of presenting, and oils and other fats did not 
attain any more definite descriptions. Frozen meat 
was placed in the category of preserved meats— 
a definition which will hardly be accorded general 
approbation, and sausages were only entitled to be 
described as **pure,” when free from all other in¬ 
gredients except meat, pork pr veal, in addition to 
the seasonings. They ought not to contain any 
greater percentage of moisture than the natural mois¬ 
ture of the ingredients. Of the other articles in the 
same class, none call for any special notice except 
salted meats, which were defined as being made from 
meats salted exclusively with commercial salt, with 
the addition of variable quantities of saltpetre and 
sugar. The inclusion of such a preservative as salt¬ 
petre may be regarded as indicating that the principle 
of using other preserving agents besides salt is- 
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unavoidable, and in this connection the general 
opinion was that it will be found impossible to inhibit 
the production of certain ptomaines without the use 
of boric acid or other similar preservative. 

The manufacturers of cocoa seem to be very much 
divided as to what that article really is, as, judging 
from discussion, the partisans of the use of alkaline 
carbonates maintained successfully that the addition 
of such chemical products did not interfere with the 
purity of the substance. As with cocoa and its 
cognate productions, so with tea and coffee. 

In the departments of mineral waters, pharmaceu¬ 
tical preparations, and the unification of analytical 
methods, it would seem to be rather difficult to obtain 
such definitions as would be acceptable to all countries, 
as the practice must necessarily be governed by local 
tradition to a great extent, as ivell as the demands of 
the public. It is desirable, from the international 
point of view, that there should be unification of 
formulas, but such a result can hardly be expected 
from a mixed congress such as this, and indeed would 
seem to be altogether out of its province. 

On the whole, the fust International Food Con¬ 
gress may be said to have l>een interesting as an 
opportunity foi the exchange of opinions on many 
questions affecting the food supply, and the very in¬ 
conclusiveness of the discussions would seem to de¬ 
monstrate the necessity foi bettei oi gani:»ation in the 
future. Possibly it may be found practicable to invite 
the various national representatives to the United 
Kingdom, so that the British nation may also have an 
opportunity of witnessing in detail what precautions 
are consideretl necessary in the handling of footl in 
other count lies. 

It only remains to be said that the thanks of the 
Congress aie due to the secretary, M. hazy, and the 
local committee, foi the excellent anangements 
made. 

As sho\iing a]«»o the interest taken in the Mork of 
the society, it may be mentioned that a princely 
donation of 100,000 francs was given by Madame 
Paul Bolo, and many others of a lesser amount have 
also been leceivcd. In so far as the British Section 
is concerned, arrangements will be made in the futuie 
for a proper organisation, and permanent secietaries 
>\ill be appointed to represent the manufacturer> and 
the scientific sections of the United Kingdom, so 
that the next Congress, which will be held in Paris 
next year, will be attended by a British delegation 
worthy of the subject. 


HOME INDUSTRIES. 

Thf Hotel Jftdustty ^—A few years ago it seemed as 
if a considerable section of the well-to-do classes 
would abandon, more 01 less, the usual home life and 
live at hotels. It was believed, too, that London 
was becoming a more popular international touring 
place. Accordingly capitalists turned their attention 


more than they had done in the past to the construc¬ 
tion of palatial hotels, and from being inadequately 
provided with first-class hotel accommodation, London 
is now among the most generously served in this 
respect. To some extent the forecast which led to 
the construction of the great hotels has been verified. 
The numbei of people who have taken up residential 
hotel life has become considerable, and continues to 
grow, and every year London seems to receive a 
larger number of American and Continental tourists. 
But you may have too much of a good thing, and the 
opinion grows that London is now over-slocked with 
hotels. However that may be, competition is un¬ 
doubtedly very keen, and the principal hotels find it 
difficult, notwithstanding their very high charges, to 
maintain the dividends of their earlier years. For 
example, the accounts of one of the most fashion¬ 
able and largest of these hotels, for the twelve 
months ended June last, show that the net piofits 
have declined ^21,000 as compared with those of the 
preceding year. In the case of another very large 
and central hotel, the net receipts aie^i6,000 lower, 
being ;^41,077 as compared with ^58,309 last year; 
whilst a third, among the newest, and perhaps the 
most magnificent ol them all, is in the hands of a 
Receiver. No doubt the American financial panic of 
last \eai pre)iuiicially affected several of those large 
hotels which look to American custom for a consider¬ 
able part of their profits, but the last six months must 
have been an excejdionally good lime for London 
hotels, still the figures quoted, and otheis that might 
be submitted, seem to show that e\en the best of the 
hotel company shares are a rathei speculatne imest- 
ment. For the present there appears to be no further 
room for London hotels of the charai Lei indicated, 
but It is quite possil>le that one or two new hotels run 
on somewhat dilleient lines would do well, hotels, 
that is, intended for moderate purses, where good 
cooking and comfoit could be counted ujion. 

I lannchiti.—Thtit has been a rather shaip con- 
tioversy in the l*ies» as to the dangei of using 
flannelette. Tt is certain that wdien flannelette 
first came into extensive use, much of it w^as of a 
quality that w'as highly inflammable and, therefore, 
dangei oils, but it is claimed that the sale of this 
dangeious material is now comparati\ely lare. The 
official statistics bearing upon the ]ioint hardly bear 
out this opinion, and motheis should be careful 
only to buy flannelettes which, after washing, can 
be held in the flame of a taper, or a candle, and 
will not ignite. Flannelette can be made non- 
inflammable at a trifling cost, and that being so, 
the Legislature might do well to consider whether 
it is not expedient to make it illegal to sell flannel¬ 
ette that IS inflammable At any rate, if highly 
inflammable flannelette is to be allowed to be sold, 
it should be made impeiative to label it, “Inflam¬ 
mable,” so that no person buying it m y be induced 
to believe it “safe.” Flannelette is waim, healthy, 
and most suitable for children, but the peril of 
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quick flaming flannelette is obvious, and requires to 
be"^ guarded against. The dangerous grades are the 
•commonest of cloths, Avhich have been given a long 
nap, making the material exceptionally inflammable. 

Weaving Shed Stoppages, —The Burnley Gazette 
■of last week gives a full list of the local weaving mills 
which are closed indefinitely for want of yarn. They 
number 24, and contain I5,t83 looms. Another mill 
with 1,624 looms, has been stopped for repairs for a 
fortnight, whilst the Stanley Mill, with 1,836 looms, 
was restarted a few da^s ago. It has been estimated 
(making allowance for sheds partially employed and 
running short time) that 2S,ooo looms are idle, or 
about 25 per cent, of the machinery in the town. Mr. 
R. Pollard, J.P., estimates that on the average 
ao,oco Burnley looms have been idle for a year, re¬ 
presenting a loss of ;^300,000 in wages to beamers, 
winders, &c., and probably j^300,000 to wage-earners 
in subsidiary trades. Mr. Pollard believes that the 
workers aie 1,000,000 worse off to-day than they 
were when the boom set in.” 

The Wool Trade. —It may be safely predicted that 
for some months to come the price of wool will be in 
striking contrast to the rates ruling last year. One 
expert puts the decrease in the export of wool from 
Australia and New Zealand this sea.son at from 
75,000 to 100,000 bales, but the general opinion is 
^'ery different. It seems certain that much less wool 
will be sold in the colonial markets this season than 
was the case during last year. The opening sale at 
Melbourne was held a few days ago, and prices 
showed a fall of from 25 to 30 per cent, compared 
with the opening auction last October. Many 
very large owners who sold in the colonial market 
last year are now shipping their wool in slow sail¬ 
ing vessels at low freights for realisation in London, 
in the expectation that whilst the wool is at sea trade 
may improve and prices for the raw material rise. 
Already, at two auctions in Adelaide, about 80,000 
bales have been sold, at prices which mean something 
like ^400,000 less than the owners got for the same 
quantity of wool sold there at the first sales held there 
last season. 

Insurance Deielopments. —Mention was recently 
made in these Notes of the new departure of the 
Alliance Assuiance Company in issuing policies 
covering loss of profits occasioned through fire, the 
Alliance being the first of the older companies to 
undertake this class of business. Amongst other 
new departures, a scheme of insurance against in¬ 
sanity is announced by a company established last 
year. Under this scheme, an annual premium of 
ten shillings secures an annuity of ;^ioo for a 
period not exceeding five yeJrs, while for fifteen 
^s^iltings per annum, the maximum perio^,is ex¬ 
tended to ten years, and for an annual pd^eqt of 
tieetityTshilling«, the annuity is payable during the 
whole tei^n of insanity, until death. Larger in¬ 


demnities may be obtained during these respective 
terms by a proportionate increase in the premiums, 
and a considerable reduction is granted if the scheme 
is adopted in conjunction with a personal accident* 
policy. It may be that in view of the continually in¬ 
creasing strain of modern life, and the fact that 
insanity is an economic disability not covered by 
other policies, there is room for an insurance of this* 
description, but it is difficult to believe that there 
will ever be a considerable demand for it. 

The Outlook in the Cotton IVade. —Probabilities 
point to an American crop of about 13,000,000 bales. 
The American Bureau gives 6,284,000 bales ginned 
up to October 26, which compares with 4,931,600 
bales and 6,417,800 bales to the same date in the two 
big crop years of 1904 and 1906. Anyway, there Is 
good reason to believe that there will be abundance 
of raw material. Unhappily, October ha-s closed 
without a settlement of the dispute between masters 
and men, but there are signs of a growing desire to 
come to terms. In the six weeks of the strike, ended 
last Saturday, the operatives sacrificed in wages 
something like ^^900,000, the trade unions paid about 
^160,000 in lock-out allowances: subsidiary trades 
have already suffered seriously, and although the long 
continued absence of demand for yarn and cloth has 
helped traders to bear the strain of the stoppage, the 
losses of the employers are heavy. It is earnestly to 
be hoped that masters and men will soon get into 
touch and reach agieement. 


MEETINGS FOR THE ENSUING WEEK. 

Monday, Nov. 9 Surveyors, 12, Great George street, S. W., 
8 p.ra. Opening Address by the Presid*‘nt, Mr. 
Howard Martin. 

London Institution, Finsbury-circus, E C., 5 p.m. 
Mr. Arthur Fish, “ Kouud the Tate (lallery.” 

Tuesday, Ncv. 10...Asiatic, 22, Albcmarlo-Ntreet, W., 
4 p m. Kev. Canon "Westrott, “Some Hindu 
Religious Orders of N. India.” 

Civil Engineers, 25, Great George-street. S.W., 
8 p.m. Mr. 1 >. A. Matheson, “ Glasgon Central 
Station Extension.” 

Colonial, >Vhitehall Rooms, Wliitchall-place, S.W., 
8 pm. Mr. J. Hcnniker Heaton, “Penny-a- 
word Telegrams throughout the Empire.” 

Wednesday, Nov. n.. Japan Society, 20, Hanover*tejuarc, 
W., p m. Mr, Charles Holme, “The Pottery 
of the Cha-no-Vu.” 

United Service Institution, Whitehall, S.W., 3 p.m. 
Lieutenant A. C. Dewar, R.N., ” Battle Tactics 
of Single Line.” 

Thursday, Nov. i2...f.ondon Institution, Finsbuty-circut, 
E.C., 6 p.m. Mr. W. Willett, “The Waste of 
Daylight.*’ 

Electrical Engineers, 25, (ireat George-street, S.W., 
8 p.m. Inaugural address by the President, Mr. 
W. A. Mordey. 

Friday, Nov. 13...Astronomical* Burlington-house, 5 p.m. 

Anthropological, Theatre of the Civil Service Com¬ 
mission, Borlington-gardens, W., Hi p.m. (Huxley 
Memorial Lecture.) Prof. W. Z. Ripley, ^*Tlie 
European Population of the UnHed States.” 
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NOTICES. 


ARRANGEMENTS FOR THE SESSION. 

The Openin)^ Meeting of the One-hundred- 
and - fifty - fifth Session will be held on 
Wednesday Evening, the i8th of November, 
when an Address will be delivered by Sir 
William H. Whiie, K.C.R.. LL.D., F.R.S. 
\'ice-President and Chairman of the Council. 
The Chair will be taken at H o’clock. 

Previous to Christmas there will be five 
Ordinary Meetings, and one meeting of the 
Indian Section. 

The following arrangements have been 
made : — 

Ordinary M i:k i ings. 

Wednesday evenings, at 8 o’clock .— 

Novemhkr 25. — “ The Goldtields of Eastern Peru 
and Bolivia.” By Sir Martin W. Conway, M.A., 
F.R.G.S. Sir Marcus Samuel, Bart., 
will preside. 

Dece.mber 2.—“ Mechanical Flifjht.” By Eric 
Stuart Bru( e, M.A. William Napier Shaw, 
Sc.D., F.H.S., will preside. 

December 9.—“ Kinematoj^raphy in Natural 
Colours.” By G. Albert Smith, F.R.A.S., and 
Charles Urban, F.Z.S. 

Decb.mi(ER 16.London Milk Supply from a 
Farmer’s Point of View.” By Primro.se McCon¬ 
nell, B.Sc., F.C.S. 

Indian Section*. 

Thursday afternoon, at 4.30 o’clock : — 

December 10. —“The Birds of India.” By 
Douglas Dewar, I.C.S. 

Papers for meetings after Christmas :— 

** The Commercial Relations of France and Great 
Britain.” By Monsieur Yves Guyot. 

“ Railway Development in China.” By Arthur 
John Barry, M.Inst.C.E. 

“ The Application of the Microscope to the Study 
of Metals.” By Walter Rosbnhain. 


“The Resources of Peru.” By C. Reginald- 
Knock, F.R.G.S. 

“ Afforestation and Timber Planting in Great 
Britain and Ireland.” By J. Nisbet. 

“ Destruction of Vermin.” By A. E. MoORE 
(Secretary of the Incorporated Society for the 
Destruction of Vermin), 

“ Gothic Art in Spam.” By Henry C. Brewer. 

“ Some Phases of Hinduism.” By Krishna 
Gobinda Gupta (Member of the Council of India). 

“ Early Buddhist and Hindu Architecture and 
Sculpture.” By Dr. A. A. Macdonfll (Boden 
Professor of Sanskrit, Oxford University). 

“ The Function of Schools of Art in India.” By 
Cecil L. Burns, 

“The Problem of Indian Labour Supply.” By 
Selwyn Hcwf Fremantle, I.C.S. 

“ Ceylon, the leading Crown Colony, in 1909.’^ 
By the Hon John Fergu.son, C.M.G. 

Indian Section. 

Thursday afternoons, at 4.30 o’clock :— 

January 28, February 25, March 25, April 291, 
May 27. 

Colonial Sect ion. 

Tuesday afternoons, at 4.30 o’clock :— 

February 2, March 2, April 6, May 4. 

Aui’lied Aki Section. 

January 19, February 16, March iQ, April 20, 
May 18. 

Cantor Lectures. 

Monday evenings, at 8 o’clock:— 

Oscar Gi rTM\NN, M.Inst.C.E., F.I.C., 
F.C.S., ” Twenty Years Progress in Explo¬ 
sives.” Four T.ectures. 

November 23, 30, December 7, 14. 

G, L. Addenbroore, M.I.E.E., ” Electric 
Power Supply.” Three Lectures. 

January 18, 25, February i. 

Leon Gaster, A.M.LE.E.,’ ” M thods of 
Artificial Illumination.” Four Lectures* 

February 15, 22, March i, 8. 
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George Gerald Stonky, M.Inst.C.E., 
Steam Turbines.” Three Lectures. 

March 22, 29, April 5. 

F. W. Lanchkster, ” Aerial Flight.” 
Three Lectures. 

April 26, May 3, 10. 

Juvenile Lectures. 

Two Lectures suitable for a Juvenile audi¬ 
ence will be delivered on Wednesday after¬ 
noons, January 6 and 13, 1909, at 5 o’clock. 


THE ANTIQUITY OF ORIENTAL 
CARPETS. 

By Sir George Birdwood, 

M.D., K.C.I.E., C.S.l., LL D. 

Ingens decorum omnium tcmplum Mundus. 

Senec.x* Epistol.r, XC. 

(Continued from p, 1059.^ 

Tapestries in Latin Literature. 

Plautus (circa B.c. 254-184). the first of the 
Latin writers to be quoted in the present con¬ 
nection, in Mercator I., i., where Charinus 
states that his father Demipho had had a 
sight of the peplum ” (spectavisset peplum), 
alludes to the great Panatheniac Festival, at 
which the saffron coloured veil, or robe (see 
above Euripiides, in Hecuba, and in Iphigenia in 
Tauris), woven by the noblest maidens of “ the 
City of the Violet Crown,” was hung from 
the mast of a ship on wheels, and so 
borne in triumph, up the Acropolis, to the 
Temple of Athene Polias.* In Aulularia, III., 
10(5), he explicitly mentions, through the mouth 
of Megadorus, a Phrygio, or embroiderer; ” 
and the patagiarii, or dealers in figured tunics 
for females, that is the tunic ornamented 
round the neck, and down the front, with a 
purple, or golden, or embroidered edging (pata- 
gium), pretty much in the way the tunic 
for males among the Romans was bordered 
with the clavus. In Menaechmi II., 4. (II. 4) 
he again mentions a Phrygio, or ‘ * embroiderer. ’ ’ 
In Pseudolus, I., 2, he makes Ballio threaten 
his slaves with so sound a hiding that not 
even Campanian coverlets are covered so well, 
nor purple Alexandrian carpets, figured with 
beasts 

*^Ut ne periatromata quidem aeque picta aint Campanica, 
Neque Alexallidrina beluata conchyliata tapetia.** 

Finally in Stichus. II., 3, Pinacium enumer¬ 
ates among the purchases of Epignomus, Baby¬ 
lonian coverlets and needle-worked carpets :— 

• Cf. Iliad II., 546*51, and Odyaaey vii., 8x. 


** Turn Babylonica peristromata conautaque tapetia.** 

Lucretius (b.c. 95 to circa 52), in Book IV., 
lines 75-76, a passage of great interest to the 
scientific photographer, speaks of the actors 
and audience in large theatres being coloured 
by the yellow, and red, and dark blue awnings 
spread over them :— 

** Et volgo faciunt id lutca russaque vela, 

Et ferrugina." 

Again, in line 1029, he refers to Babylonian 
coverlets of surpassing splendour :— 

*‘Cum Babylonica magnifico spendore n'gantur; 

and elsewhere to estates being “wasted on,” 
literally “ turned into Babylonian textures ” :— 
“ Babylonica fiunt.” 

Catullus (B.C. 87 circa 47), in his poem on 
“The Marriage of Peleus and Thetis,” devotes 
lines 50-266, to a minute description of the 
coverlet of their nuptial couch, wrought in 
threads of deftest sleight with the fig^ures of the 
men of yore and their heroic deeds :— 

“ Haec vestis prise is hominum v.nn.ita figuris, 
Heroum mira virtutes induat arte ” 

With w’ondrous art it depicted the tragic 
stor>» of Theseus and Ariadne, and thus splen¬ 
didly decorated, the spreading coverlet en¬ 
folded the couch with its drapery :— 

“Talibus amplifirc vestis decorata figuris, 

Puhinar < omploxa suo vclabat amit tu 

It was, in short, a curtain like the ^urda^ or 
veil used among the natives of India, to 
screen the women of a family from the sight 
of the men. After the young men of Thessaly 
had satisfied themselves with gazing on it, they 
made room for the Gods : - • 

“Quae postquam cupide spect.indo Thossaha pubes 
Expleta est, sanctis coepit dccedere Dims.” 

Virgil, B.C. 70-19, in Georgies III., 25, sings 
of British captives at a theatre, supporting an 
awning inwoven with the scene of their own 
defeat:— 

“Purpurea intexti tollant auUea Britanni.” 

In .^ 2 neid I., 697, he seats Dido on a 
throne, under “ a superb awning” (aulaeis su- 
perbis). In III, line 467, among the presents of 
Helenus to iEneas, he names a corslet, 
wrought as a sort of chain armour, in “ gold 
of triple thrummed ” (auroque trilicem, cf\ V., 
259, and VII., 639, and XII., 375); and in 
lines, 483-485 of the same Book, Andromache 
brings forth for Ascanius vestments wrought 
in figures of gold, a Phrygian chlamys, and 
other labours of the loom :— 

Fert picturatas auri tubtemine vestes, 

Et Phrygiam Aicanio cblamydem . . . 

Texiilibutque onerat douis t . . .*' 

In IV., 137, Dido appears attired in a 
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Sidonian chlamys (chiton), with an embroidered 
border:— 

**Sidoniain picko chlamydem circumdata limbo.** 

In VII., 277, the swift horses of the Trojans 
are caparisoned with purple, and embroidered 

tapestry:— 

Inskratos ostro alipedes, pi( tisque tapetis.’* 

In VIII., 659-61, he describes the Gauls as 
g-olden haired, their vestments of gold, and 
shining in their gold striped” (virgatus) 
shags, and their white necks hung with 
(torques of) gold :— 

“ A urea caesarirs ollis, atque .aurea vfstis , 

Virgatis hu ont ■af'ults ; turn lactea colla 
Auro innet tuntur.” 

And in IX., 525-O, he represents Rhames, at 
the moment Nissus slaughters him, as lying 
on high raised carpets, snoring out the night:— 

“ qui forte tapetibui altjs 
£xstru( tus toto proflab.it pectore somnunt.** 

Horace, i*».c. 65-8, in his Satires, II., 4, 
85-4 exclaims:—“What, should you sweep 
mosaic pavements with a filthy palm broom, 
and throw Tyrian carpets over your unwashed 
couch ' ” 

“ Ten’ lapides vanos lutulenta raden* palma 
ICt l\nas d.trt‘ circura inluta tor.ilia vestos • ” 

and in his Epistles, I., 5,‘.^23-4, in inviting 
Torquatus to dinner, informs him, that there 
shall be a clean carpet for his couch, and a 
clean napkin for his hands : — 

“ Ni* turpe toral, ne nordida mappa 
Corrujjet nares.” 

Tibullus, 11.c. 54-18, in I., 1 ., 65 (I., 

II., 77-8) apostrophising Delia, protests that 
without her favouring love, in vain is it to lie 
on a Tyrian couch, and in vain are soft down 
and richly dyed “ tapestry ” (stragula) to 
induce sleep : — 

Nam net]U(;' turn plum.t, noc strag:uU pit ta soporem 

Ni‘c sonitus placid.r ducere possit at^uae.” 

Propertius, circa 11.c. 51, in I., XIV., iQ-22 
sings of Venus that, she scruples not to enter a 
house furnished with Arabian* [/.tf., Indian] 

• Compare Propertius II., Ill., 15, of Cynthia —“Nec si 
<iua Arabic lucet bombyce puella.” Here Arabia may be 
China or India; but whether the silk was from India or 
China, or came byway of Kgypt [*‘Indici donum marts”] 
or Persia, it was brought into the marts of the Kastem 
Mediterranean through the intermediation of the Arabs. 
Similarly the Parthia of the Latin writers often includes 
Persia; and their Serica, Central Asia; and India, China; 
their geography of all the Eastern countries to which the 
arms, and direct commerce, of Rome had not extended 
being extremely vague and vagrant. The jessamines are as 
characteristic of India as the tiger, the peacock, and the 
cobra, but they are popularly known in Europe, one as the 
Arabian jessamine, or the Tuscan, and another again as the 
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luxury,’[norJfears to invade a couch of Tynan 
dye; and asks Tullus what relief do silken 
garments of varied tissue afford:— 

Ilia neque Arabium metuit transcendere liracn 
Nec timet ostrino, 1 ulle, subire toro ' 

* • • • 

Quid relevant variis Serica textilibus. ” 

In II., XIII., 22 (III., Xlllb., 22) he prays 
that when dead his bier may not be of ivory, 
nor his body laid on a luxuriously covered 
couch :— 

” Ne< sit in Attalico mors raea nixa toro • ” 

and in XXXIl., 12-13 (UI*» xxxii., 11-12) in 
imploring Cynthia not to give up so much time 
to her devotions, and to afford him some of her 
company, he adds, despitcfully, that perhaps 
Pompey’s portico, with its shadowing columns, 
and magnificently decorated with purple awn¬ 
ings, palls upon her : — 

“ St ihcet umbrosis sordet Pompcia columnis 
Portu us aul.ieis nobihs Attahcis.” 

In III., VII., 49.50 (IV., VII.) he describes 
his young friend P:etus, as lying in a ,:hamber 
of cedar, or Orician terebinth, his head sup¬ 
ported on a dowmy pillow of many colours ;— 

“ Eftultum pluma versicolorc caput.” 

In IV., L, 15 (V., 1 ., 15), he refers to the 
bellying awnings of the Roman theatres :— 

“ Nt*c sinuosa <*.ao pondebat vela the;itro.’’ 

Jn VII., 46 (V., VII., 46) to Nomas, once a 
common street-walker, but now trailing her 
gold wrought cyclas+ over the ground;— 

•* Haec mint aurata tjtl.idi* signat humum ” 

and in VUL, 23 (V., VJIl., 43) to Cynthia’s 

silk lined (or curtained) cka'' (serica car- 
penta). 

Ovid (11.c. 43—\.i). 18) in his Metamor¬ 
phoses, in the fable, Book VI., of the contest 
in w'eaving between Arachne (whose very 

Arabian, and a third as the Ameruan myrtle, the A/orean 
;ossamme, and the Caffranau lessamme, and not one 
of them is known as the Indk.in jessamine, and simply 
because they were introduced at different periods into 
Europe through the countries alter which tho\ are speci¬ 
fically named. The botanical name of the genus is 
the Latinised form of the Arabic name, jasmin, of 
one of the Indian species. Sir Thomas hrowne gives 
Cambay as a synonym of the American myrtle, but he has 
no thought, as one might suppose, of its coming from 
Cambay in Western India, far less 01 this seeming place 
name of it being a corruption of its Indian name t hambalt. 
These are not the only instances of how in her Natural 
History, her Folk Lore, and Arts, and Phdosophy, India has 
been inadvertently robbed of some of her cbiefest glories. 

t This is the Persian and Mahratti sakla ; words 

derived from the Sanskrit sakiai, the bright .rrle ci the 
moon ; a word connected with the Greek kiiklos. The Eng¬ 
lish word scarlet comes directly Irom the Mahratti suklaf. 
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name is the Semitic word arag* "to spin") 
and Minerva, gives, in lines 70-128, two of the 
most interesting and instructive descriptions 
of tapestries that have come down to us from 
classical times. Pallas covers the field of her 
web with the scene of the trial of Mars on the 
Areopagus at Athens, by " the twice six celes¬ 
tial Gods," on his accusation by Neptune of 
having slain Halirrhothius. And in each 
corner of the field she wrought an ominous 
representation of some previous contest be¬ 
tween presumptuous mortals and the undying 
deities. The first corner contained the story of 
the metamorphoses of Rhodope and Haemus ; 
the second of Gerane the queen of the Pyg¬ 
mies ; the third of Antigone the daughter of 
Laomedon King of Troy; and the fourth of 
Cinyras and his daughters. And she sur¬ 
rounded it with a border of olive leaves :— 

“ Circuit e^Ktremas oIpis pacalibusoras ” 

The Mreonian nymph delineates her tapestry 
with the symbolical amours of the Gods ; to 
all of whom she gives their own likenesses : and 
she bordered it w'ith flowers, interwoven with 
trailing ivy:— 

“Ultima pars telae, tenni circumdata limbo, 

NexiJibus flores hederis habet intertextos." 

The "field" of the first tapestry with its 
" filling " and corner " lozenges " is character¬ 
istically Persian ; and the borders of both are 
in the purest style of classical decorative art, 
and should be reproduced by modern European 
carpet manufacturers of scholarly taste ; while 
the central pictorial scenes are not altogether 
objectionable in textile fajjrics intended to be 
hung between pillars, or against walls, and 
thus to serve in part as paintings. 

In the same Book of the Metamorphoses, 
lines 576-577, Ovid says of Philomela, that she 
skilfully hung a warp of " barbarian design" in 
the loom, and interweaving purple with white, 
discovered the villany of Tereus to his sister 
Procne:— 

“ Stamina barbarica suspendit callida tela : 

Purpureasque notas lilis intexuit albis.’’ 

In the Ars Amatoria, I., 103-4, states 

that in the time of Romulus, neither did cur¬ 
tains hang over the marble theatre, nor was 
the stage suffused with liquid saffron :— 

** Tunc neque marmoreo pendebant vela theatro 

Nec fuerant liquide pulpita rubra croco.** 

* In the previous Hne«, 54-8, the whole process of weaving 
is fully and accurately described 

“ £t gracili geminas intendunt stamine telas. 

Tela jugo vincta eft; stamen secernit arundo: 
Inseritur medium radiis subtemen acutis; * 

^od digiti expediunt, atque inter stamina ductum 
l^rcuiso feriunt insect! pectine dentes.*' 


Pliny (a.d. 23-79) Book VIII., chapter 
73 (48) writes :—" Thick flocky wool has 
always been esteemed for the manufacture of 
carpets (in tapetis) from the earliest times. It 
is quite clear from what we read in Homer that 
they were in use in his time. The Gauls em¬ 
broider (pingunt) them in a different manner 
from that in use among the Persians (aliter 
Parthorum gentes, an allusion to pile carpets). 
The refuse of the wool (from weaving and 
felting) is used for stuffing mattresses, an 
invention, J fancy, of the Gauls." Again, in 
chapter 74 (48) he writes :—" The royal waved 
toga worn by Servius Tullius, now in the 
Temple of Fortune, was woven b) Tanaquil. 
She was the first who wove the straight tunic 
(rectam tunicam), such as our young men wear 
with the plain toga ; and newly married women 
also. Fenestella informs us that smooth 
togas, and Phrygian togas (togas rasas Phry- 
gianasque) began to be used in the latter part 
of the reign of Augustus. The bordered toga 
(praetexta) had its origin among the Etruscans. 
I find the striped toga was first used by the 
Kings (trabeis usos accipio reg-es). Embroi¬ 
dered garments (pict.e vestes) are mentioned by 
Homer, and in this class originated our tri¬ 
umphal robes. The Phrygians first used the 
needle for this purpose (that is to say in the 
opinion of the Romans), and hence this kind of 
garment obtained the name of Phrygionian. 
King Attains, who also lived in Asia, invented 
the art of embroidering in gold, from whence 
these garments have been called Attalic.* 
Babylon was very famous for its em¬ 
broidery in different colours (colores diversos 
picturaj intexere), and hence stuffs of this 
kind obtained the name of Babylonian. The 
method of weaving cloths with more than 
two threads (of the warp), was invented at 
Alexandria; these cloths are called poly- 
mi ta. It was in Gaul (it was really in 
Egypt and Mesopotamia) that they were 
first divided in chequers (scutulis dividere). 
Metellus Scipio, father of Cornelia, the 
beloved wife of Pompey) stated that even 
in his time Babylonian coverings for dining 
couches (tricliniaria Babylonica, the sets 
of three carpets, one for the top, and one 
for each side of the length of a room, used 
to this day in Persia) were selling for 80,000 
sesterces (.^;^4,6oo), and the price of these of 
late (in the time of Nero), had risen to 

* This is what the Komaos supposed, but a second, and 
earlier, etymology' of the denomination of this enriched stuff 
may be suggested in the Semitic afaitts or aNas originally 
some heavy brocade, and now, almost exclusively, satin. 
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4,000,000 sesterces (?j£23,ooo). The pre- 
textaeof Servius Tullius, with which the statue 
of Fortune, dedicated by him, was covered, 
lasted until the death of Sejanus, and it is a 
remarkable fact that, during a period of 5O0 
years, they had never become tattered, or 
received injury from moth.” 

Silius Italicus A.i>. 25-29, who elsewhere 
refers to “ the superb webs of the Arabians,” 
(Indians), and the gold striped tunics ” ofthe 
Gauls, in Book XIV., lines 655-60, speaks of 
Syracuse at the height ot her glory as not need¬ 
ing to import bronzes from Corinth (Ephyra) nor 
to look for rivals in the art of manufacturing 
gold brocades, whereon the Babylonians pro¬ 
duced the faces of men that seemed to 
breathe, nor to envy the purple of Tyre and 
Attalic stuffs, nor the webs of h-gypt:— 

** Non aera juvabant, 

(,)uae s< irent Ephyren, fulvo certaret ut aiiro 
Vestis, spirantcs refeif'ns subtemine vultus, 

<^)uae radio raidat B.ibylon, vel rauricc picto 
l.aeta 'I’yros, ituaeque Attahcis variata per artem 
Aulaeis srnbuntur ai u, aut Memph«tid«‘ tola ” 

Juvenal (circa A.U. 25-? 05) in IV, 122, refers 
to the stage-machinery of his time, and the 
boys ('aught up by it to the awnings :— 

“ ct purros inde ad (ol.iria raptos.” 

In VI., 227-28, satirising the faithless bride, 
he says she leaves the doors so recently 
adorned, the tapestry (vela) still hanging on 
the house : — 

Ornat.is paulo ante fores, pendentia Iinquit 
Vela domus ” 

In the following lines, 259-60, after deriding 
the manly airs such women often give them¬ 
selves, he adds that these same women perspire 
even in the cyclas, a»id are oppressed by a slip 
of delicate silk :— 

** Hac sunt, quae tenui sudant in ryclade, quarum 
llelicias et pannx ulus bombycinus unt.” 

In IX., 105, he refers to the use of tapestry 
hangings for keeping out draughts :— 

** Vela tegant riraas : ” 

and in X., 38-39, describes the praetor, at the 
opening of the Circensian games, bearing on 
his shoulders the Tyrian (Sarra, now es Sur) 
hangings of his embroided toga :— 

** In tunica Jovis, et pictae Sarrana ferentem 
Ex humeris aulaea togae.’* 

Martial, A.D. 43 to 104, in II., XVI., says of 
Zoilus that the tapestries (stragula, cf; XIV., 
CXLVII.) on his couch are the cause of his 
fever:— 

Zoilut aegrotat, faciunt hanc stragula febrem. 

Si fucrit tanus, coccina quid facient ? 

Quid torus a Nllo ? Quid Sidone tinctus olenti ? 

In VIIIL, XXVIIL, 17-18, he says of the 


toga presented to him by Parthenius, that he 
would not prefer to it the embroided stuffs of 
Babylon, decorated with the needle of Semir- 
amis :— 

“ Non ego practulenm Babylonita picta superbe 
Texta, Serairamia quae v.iriantur acu : ” 

and in XIV., CL., occurs the couplet, already 
quoted, on an ornamental coverlet :— 

“ Haec tibi Memyjhitis tellus dat munera ; \icta est 
Pectme Niliaco jam Babylonis acus.” 

Petronius Arbiter, A.i>. 54-68, VI., describ* 
ing Trimalchio’s feast, says that presently the 
servants came in and “ spread tapestry on 
the couches” (toraliaproposuerunt tons); and, 
in VIII,, quotes a fragment from Publius 
Syrus, comparing the glory of an embroided 
Babylonian shawl (amictus) with that of a 
peacock’s tail — 

“ Tuo palato oculosus pavo nascitur 
Plumato amictus aureo P>ab\Ionico,’ 

Lucan, circa A.D. 65, in 11 ., 354-64, writing 
ofthe private re-mamage of Cato with Marcia, 
says that she wore no girdle of gems, no neck¬ 
lace, no saffron veil, no turreted crown, nor 
was the threshold of the house hung with gar¬ 
lands, and the door posts with white fillets 
{forun of Hindus of Bombay), nor were there 
the usual torches, ” nor did the couch stand on 
high with its ivory steps, nor was its coverings 
variegated with embroided gold ’ ’ (et picto vestes 
discriminat auro). In X., 125-26, of the cover¬ 
lets of the couches used, at the entertainment 
given by Cleopatra to C.esar, he says ‘‘ a part 
shines embroidered (plumata) with gold, a part 
fiery with Kermes, as is the manner of mingling 
the threads in Egyptian looms : ” 

“ l\Trs auro plumata nitet. pars ignca i'oc( o, 

Vt mos est Phams miscendi licia telis.” 

Lines 141—3 of the same book, describing 
the appearance of Cleopatra herself, have 
already been quoted, but will bear repetition 
here : — 

** Candida Sidonio porluc^ nt pet tore filo 

Quod Xilotis acus percussum pectme Serum 
Solvit, et extenso lax.ivtt stamina velo.’’ 

Quintus Curtius, circa A.D. 100, IIL, III., 
18, states that the robe of Persian nobles were 
adorned in gold, w'ith “ hawks affronted,” 
(pallam auro distinctam, aurei accipitres, velut 
rostris inter se corruerent, adornabant). 

Apuleius, A.D. 125-75, mak^s several refer- 
ences to curtains, embroidered cushions, and 
other tapestries, and to silken umbrellas, 
robes, and other articles of dress ; but the 
only passages 1 shall here quote are two, both 
in Book XL, illustrating the symb lical de¬ 
signs of the sumptuary textile manufactures of 
his time. 



io68 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. N <^ emh€r 13,1908. 


The first describes the vestments in which 
'the goddess Isis appears to Lucius :—“ Her 
robe (praitexta), woven of fine flax (bysso 
tenui), was of many colours; now shining 
white (nunc albo candore lucida), now yellow 
as the crocus (nunc croceo fiore lutea), and 
now flaming in crimson (nunc roseo rubore 
flammida). But what fixed my gaze most of 
all was her mantle of deepest black, and re¬ 
splendent glossy lustre (palla nigerrima, splen- 
descens atro nitore). Glittering stars were 
dispersed along the extremities of the gar¬ 
ment and over its whole surface, while in the 
midst a moon of two weeks old breathed forth 
its flaming fires.” 

The second passage describes the mantle 
worn by Lucius at his initiation as a priest of 
Isis :—“ A rich mantle (pretiosa chlamyda) 
descended from my shoulders down my back 
to my ankles, and on whatever part of it you 
looked there was something to arrest your 
attention in the animals with which it was 
embroidered in various colours (colore vario 
circumnotatis insignibar animalibus). Here 
were Indian serpents, there Hyperborean 
Griffins (hinc draconcs Indici, Inde Gryphes 
H5fperborei), which the other world (mundus 
alter) generates in the form of a beast with 
wings. The persons devoted to the service of 
the divinity call this the Olympic stole.” 

Ammianus Marcellinus, A.D. 3 ; 53 - 9 S, the 
last of the classic Latin historians, wTites, 
XIV., VI., 9, of the vices of the Romans of 
his time :—** Others glory * * in their splendid 
apparel, * * * showing by the constant wrig¬ 
gling of their bodies, and, particularly by the 
waving of the left hand, their anxiety the 
more conspicuously to show off the multiform 
figures of animals embroided (effigiata: in 
species animalium multiformes) on their long 
fringed tunics;” and, XXIV-, VL, 3, of 
Julian’s invasion of Assyria :—After our 
fatigues, that we might enjoy some season¬ 
able rest, we encamped in an open plain, 
rich with trees, vines, and cypresses, in the 
middle whereof was a shady and delicious 
pavilion, having all over it, according to the 
fashion of the country, pictures of the king 
slaying wild beasts in the chase ; for they 
never paint, or in any way represent anything, 
except different kinds of slaughter and war ” 
(varias caedes et bella). 

Claudian (circa A.ix 395), the last of the 
Latin classic poets, in his Panegyric on the 
iVth Consulship of Honorius, says of the 
magnificent toga of the young Caesar that, 

Tyre provided its purple dye, China its woof 


of silk, and India the gems that weighted 


** Tribuere colorem 

Phoenices, Seres subtegmina. pondus Hydaspes: 


And in his Rape of Proserpine the descrip¬ 
tion of a tapestry recalls those immortalised 
by Virgil, and Catullus, and Euripides.—I am 
at present unable to give it in the original, and 
translate it from memory. She (Proserpine) 
illustrated on the web wuth her needle the 
movement of the elements: Nature, the Mother 
of the Worlds, separating form and order from 
the formless void, and everywhere sowing the 
seeds of life in the ground yielding it; the 
lighter particles floating upw^ard, and the 
heavier falling downward ; and the shining 
ether, and the stars revolving round the pole, 
and the earth floating suspended in their midst, 
its sea covered with weaves. The stars are 
golden, the sea sw'clls in purple, the land 
rises in glittering gems, w’hile skilfully woven 
threads foam in waves against every coast. 
One could see the sea-w^eed being torn from 
the rocks, and hear the resounding waves as 
they broke on the beach. Five zones she 
drew with her needle : the centn of heat, and 
on either side of this a temperate zone; and 
beyond these the poles heaped wuth palaeo- 
crystic ice, and numbed w'ith cold, and 
wrapped in eternal gloom. She depicted 
also the realm of Hades, and, oh! sad omen, 
her fated throne beside him.” 

Finally, Sidonius (C. Sollius ApoIIinaris) 
circa A.D. 500, Bishop of Auvergne, on the 
eve of the Middle Ages of the West, and of the 
Mohamedan conquest of the Fast, states in 
his Carmina, XXIII., 423-7, that at the Cir- 
censian games, silks, with palms, and crowns 
with necklaces (torques), were given to the 
successful competitors, and to the rest 
carpets :— 

** Hie raox praccipit aequus Tmperator, 

Palmis Serica, torquibus coronas 
Conjungi, et meritum remunerari, 

Victis ire jubens, satis pudondis 
Villis vcrsicoloribus tapetas : ** 


And, in his Letters, IX., XIII., he thus de¬ 
scribes a piece of tapestry; There we 
see Ctesiphon and Niphates, with wild 
beasts tearing across the web, infuriated by 
their skilfully pictured wounds, where from the 
blood flows unreal as the javelin that has 
pierced them. There also w’e see the fierce 
Parthian on his swift steed, now retreating, 
with his head turned back, and now advancing 
to hurl the javelin, putting to flight the wild 
beasts whose similitude he pursues.” 
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Conclusion. 

The foregoing archaiological and literary 
survey makes it clear that carpets were pro¬ 
bably manufactured in Egypt, and possibly in 
Chalda^a, long anterior to n.c. 2400; that, from 
the date of their earliest representations and 
descriptions to the present day there has been 
no material modification in the artistic and 
technical character, or even in the commercial 
denominations of Oriental carpets ; that, from 
about n.c. 2400 to h.c. 800, the period of the 
commercial and artistic ascendancy of Egypt 
in Syria and Mesopotamia, and of the Egypto- 
Chalda'an art of the Hittites in Asia Minor, 
Oriental carpets were already well known in 
Eastern Europe ; that, from about H.c. 800 to 
the close of the Persian wars against Greece, 
H.c. 480, the Oriental carpets known to the 
Greeks were still of the non-Hcllenised archaic 
types of Egypt and Anterior Asia, displaying 
under the now predominating influence of 
Assyria over Syria and Egypt, the figures of 
the ** Tree of Life,” and the symbolical winged 
beasts of the Babylonians, in wonderful har¬ 
monies of glowing primitive colours; that, 
from ILC. 480, the date of the deliverance of 
(ireece from the terror of Persia, to H.c. 146, 
the date of her subjugation by Rome, the 
period of the greatest activity of the geniu > of 
the Greeks, and signalised by the successive 
supremacies of Athens, Sparta, and Thebes 
(h.c. 480—3jr), the conquests of Alexander 
and the Diadochi (h.c . 338—280), and the 
brilliant reign of the Attalida' at Pergamum 
(h.c. 280—133) that, during these 340 years 
the stromaturgic art of the East, conforming 
mere or less completely to the standards of 
Hellenic taste, attained its highest excellence 
in design, as shown by the preference during 
this period of the conventionalised forms of 
flowers in decoration, to the strange monstrous 
shapes of winged bulls and lions, and eagle¬ 
headed men, the ” high ” seraphim, and 
” mighty cherubim* of the Babylonians ; and 
that, from the capture of Corinth, by Mummius 
(h.c. 146), to the overthrow of the Western 
Roman Empire by the barbarians (a.d. 476), 
and the invasion of the Eastern Empire by the 
Saracens (a.u. 720—^39), there occurred, under 

•See I. Kings, VI., ag, 32, 35: —And lie u.irved ali the 
walls ot the house (Solomon’s Temple) round .ibout with 
c.irved figures of cherubim (winged bulls, et c.ctera) and 
palm trees (“ Trees of Life ”) and open flowers (“knop and 
flowers ”); and Ezekiel, XLl., 18—“ And it (the Temple 
of the Prophet’s vision) was made with cherubim and 
palm trees, so that a palm tree was between a cherub 
and a cherub (*’seraph beasts affronted”). Compare also 
Ezekiel, XL., x8.a6, and II. Chronicles, IIL, 5-17* 


the materialising influence of the supremacy of 
Rome in the Mediterranean and over Anterior 
Asia, a gradual degradation in the manufacture 
of Oriental carpets, not indeed in their technical 
characteristics, including their superb colour¬ 
ing, but in their intrinsic artistic qualities ; for 
we now observe in their decoration, not only 
the recrudescence of unnatural animal forms 
that had already lost all their meaning, but the 
wholly incongruous introduction of landscapes 
and even portraits. 

It is to the carpets of this, the debased 
Roman period of classical art, that Philo- 
stratus, who lived in the third century A.D., 
vividly refers in his Imagines, II., 31 •- “We 
recommend the artist, not for his close imita¬ 
tion of the king on his peacock throne—of his 
tiara, and robe and tunic - figured with the 
fanciful animals the barbarians embroider on 
their clothes, but for the line drawn gold so 
deftly intertissued with the web.” 

The carpet manufacture of the West 
laboured down to the middle of the present 
century under the disastrous effects of this 
Roman corruption of sumptuary art; but in the 
East it was suddenly saved from further dete¬ 
rioration by a most providential conjunction of 
circumstances, namely, the rapidity with 
which in the seventh and eighth centuries A.D., 
the Saracens overran the Sassanian Persian 
Empire, and the Syrian and African provinces 
of the Eastern Roman Empire, cnforcingwher- 
ever they settled the peremptory interdiction 
by their new faith of the use of animal forms in 
decoration, and even of floral forms, unless 
conventionalised to an almost bare geometrical 
delineation, and the facility with which the 
plastic Greeks in S3Tia, Egypt, and Persia, at 
once, under compulsion of their new masters, 
adapted the degenerated arts of the Eastern, 
or Lower Roman (Byzantine) Empire to the re¬ 
ligious principles, and social and domestic 
necessities of Islam. 

There was, indeed, nothing sudden, any 
more than accidental, in this happ}^ associa¬ 
tion of apparently disconnected circumstances, 
for it is one of the most striking illustrations to 
be found in human history, of “ the long results 
of time” directed to their patient and bene¬ 
ficent fulfilment by the determinate counsel 
and foreknowledge of God. 

About the Christian Era, the Greeks had 
been brought in Phamicia, Syria, Mesopo¬ 
tamia, and Persia, into familiar and uninter¬ 
rupted contact with arts that had indeed 
already been modified by themselves, through 
the establishment in the fourth century H.c. of 
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the Macedonian dominions of Alexander the 
Great, and the SeleucidcC, and the Lagidae, 
over Anterior Asia and Egypt, but which still, 
particularly in the building style of these 
countries, preserved traces, not to be found in 
Greece, 01 even in Italy, of the vague and bar¬ 
baric grandeur of the Egypto-Mesopotamian 
temples and palaces of Chalda‘a, Assyria, and 
Babylonia ; wherein the architecture and sub¬ 
sidiary decorative arts of sculpture, pottery, 
painting, mosaic, tapestry, and furniture, 
(kalaskeuc as opposed to ej>ipla) gene¬ 
rally, have everywhere had their origin; 
and probably it was not less to the inti¬ 
mate intercourse of the Greeks, from 
the time of Alexander the Great and the 
Diadochi, with Anterior Asia, than to the 
universal influence of the ostentatious magni¬ 
ficence of Rome under the C;csars, that we 
owe the vulgarity of the rankly luxuriant arts, 
including that of tapestry, of the Graeco- 
Roman period. 

But at the same time that Greece was thus 
being re-acted on by Asia, she was in turn 
modifying, and far more widely and deeply 
than under Alexander the Great, the local arts 
of every nation brought under her influence in 
the course of the conquests and the commerce 
of the Ccesars. 

This inter-action between the West and the 
East produced, between n.C'. 480 and 146, the 
Graeco-Buddhistic, or pre-Byzantine art of 
Central Asia, Afghanistan, and the Punjab; 
between 332 and A.D. 284, the Coptic or 
pre-Byzantine art of Egypt; and between 
]i.c. 226 and A.D. 652, the Sassanian or pre- 
Byzantine art of Persia. 

Again, when classical art, in its later de¬ 
based Roman form, sought a refuge in Con¬ 
stantinople (a.o. 328) from the barbarians who 
overthrew the Western Empire, it there, in the 
service of Eastern Christi^jiity, and under the 
influence of Coptic, Sassanian, and Gracco- 
Buddhistic art, transformed itself, between the 
sixth and twelfth centuries A.D , into the 
Byzantine art of Constantinople; of which a 
strong outpost was planted at Ravenna, in 
Italy (A.D. 568—752). 

Then, on the Nestorian Greeks being driven, 
in the fifth and sixth centuries, from Con¬ 
stantinople, they fled into Syria, Persia and 
from Persia, where, as seceders 
from the Christian Church, now identified with 
the Eastern Roman Empire, they were hospit¬ 
ably received, they spread through Central 
Asia to the confines of China, and into India 
and Arabia; until in the fourteenth centuty 


A.D., their further diffusion was cut short by 
the incursions and persecutions of the Mongols, 
under Timur. They had carried with them 
from the first, the fructifying germs of Greek 
art; and, in the seventh and eighth centuries, 
were everywhere accepted by the Saracen 
Arabs as their architects and artisans; and 
limiting themselves, in conformity with the 
religious scruples of their employers, that 
were also in part shared by themselves, to the 
production of floral and geometrical orna¬ 
mentation, they, on the foundations of Indo- 
Buddhistic, Sassanian, Coptic, and Byzantine 
art, created Saracenic art as the ultimate 
Oriental expression of Greek art.* 

But if the keen perception of the Greeks for 
the beautiful, particularly for purity, and deli¬ 
cacy, and grace of line, served, at the critical 
moment, to deliver the sumptuary carpets of 
the East from the indecorum and grossness by 
w'hich they w^ere contaminated and oppressed 
during the later imperial Roman period, the 
resuscitation of their ritualistic status, which, 
of itself, powerfully contributed to their artistic 
regeneration, was wholly the work of the 
Saracens themselves. These carpets had lost 
much of their religious character in originally 
passing from Egypt, and Phcrnicia and Lydia, 
into Greece ; and, except for their continued 
use as the outer and inner veils of temples, 
they would appear, during the ascendancy of 
Macedon and Rome, to have gradually become 
entirely secularised in Europe. 

The Saracen Arabs at once changed all this. 
They were deeply embued with the almost 
universal Asiatic sense of the unity and abso¬ 
lute inseparability of the spiritual and material 
lives of men ; and wdth the corresponding, 
although not necessarily deducible feeling, that 
durable, precious, and beautiful things can only 
be rightly used in the service of man, in so far 
as they also are made to minister to the glory 
of God. To the devout Saracen Arab, Nature— 
whether in its universality or its particularity— 
is the City, the Garden, the Mountain, in a 
word, the Temple of God ; and, like the men 
of every other Asiatic race that has helped 
to civilise the world, he insisted that this fact 

* Analofi^ouily in the 'West, on Leo III. (Isaortcus) A.o. 
7x7, expelling’ the image worshippers from Constantinople, 
they, followed by the fugitives of a.d. 754, and of A.o. 830 and 
86 q, sought a refuge in Italy, where under the patronage of 
Charlemagne, A.o. 788 to 8x4, they gave that direction to the 
architecture of the Christianised barbarians who had over¬ 
thrown tho Western Empire, which, notwithstanding the 
continuing vitality of the traditions of classical art in Italy 
and France, resulted in the development, between the ninth 
and sixteenth centuries a.o., of the sublime Gothic art of 
Mediaeval Europe. 
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should be unequivocally recognised in all the 
arts that sustained and adorned his newborn 
life in God; so that whether a mosque was 
built for him, or a carpet woven, or a gem set 
in silver—or, as later, in gold—he required 
that it should be a symbol of the consecration 
of the whole creation of things, seen and un¬ 
seen, to the glory of God in the Highest; and 
in this instinctive identification of the beautiful 
with the good {to kalon kat agathon)* of the 
holiness of beauty with the beauty of holiness, 
we perceive the ideal inspiration of the per¬ 
fection of the Saracens’ own excellency in the 
arts, quite independently of their obvious obli¬ 
gations to the masterful draughtsmanship and 
general manipulative dexterity of the Greeks. 

It thus happened that the pictorial and scenic 
type of Oriental carpets of the Sassanian Per¬ 
sian Empire, and Lower Roman Empire, rapidly, 
in the seventh and eighth centuries, gave place 
to the new Saracenic floral type. Not that 
the former were ever entirely superseded, for to 
the present day they survive in Egypt, and yet 
more numerously in Persia, wh(Te thes(‘ thard- 
wash “beast-hunt,”) or, as they are 

called in India,+ shikargah (/.e., “hunting 

• Plato roundly says (Republic V. 4^2] that the man is a 
fool uho judges the beautiful by any other standard than 
that of the good ; and Aristotle expresses the same opinion 
[Niconiachian Ethics 1 . 0] with a more limited application. 
The most animating enunciation of the principle is made by 
Euripides in The Bacchae, as the refrain of the spirited 
Chorus 862- gio :—“ What is more beautiful than wisdom • • 
• • the beautiful is a joy for ever \ho ti kalcu phtlon aet)” 
this line having, as recently suggested by Mr. Gilbert 
Norwood, in his Kiddle of the Baci hae, undoubted!} inspired 
the first line of Keats’ Endjmion— 

A thing of beauty is a joy for ever,”— 
if not indeed bis treatment of the whole poem. But Keats 
restricts the principle as closely to .'esthetic—almost sen¬ 
suous—b?auty, as Aristotle to ethical. 

'f The following arc the designations of carpets known in 
India : ~ basat (*'spread *’), (“spread”', gmintdah 

(“spread”), these three being general terms for carpets; 
haramt ^“holy”), the chief carpet in a room; sar-andaz 
(“ he.id-placed ”), the carpet placed at the head of a room ; 
barikah (“ narrow ”), the “strips” of carpet extending on 
cither side of a room from the sarnttdaz to the opposite end 
of a room ; the sarandaz^ and two bankah, representing the 
“ tricliniaria ” of the Romans; galtm or kiltm^ the large car¬ 
pet {karami) placed in the centre of a room, and of a momiue; 
sajjadak (“place of prostration **), jadnamaz (“place of 
prayer*’) and ma^aiia, (“adoration”), all names of prayer 
carpets; susnt^ a quilt-like covering embroidered with lilies 
(«M4ran), and probably so called because originally imported 
into India from Susa, “the Lily** the summer capital 
of Achsemenian Persia; /kardwask (“beast hunts”), or 
sktkatgak (“ huntings **), carpets depicted, after the manner 
of those of ancient Persia, with beast hunts and simtl.ar scenes, 
and generically designated Susan^gtrd ; namad, a felt carpet; 
ru-/araskt the linen covering for carpets ; sairangi (“four- 
colours ”) or jnmkkana, (“ assembly - room,” t.a, sitting- 
room, or tent carpet) a chequered, or striped, carpet, gener¬ 
ally of cotton; dari (literally “ twill,” by usage “ door ” t.r. 
dtaar rug), a small cotton carpet; and iabsai a coarse rug. 


ground ”) carpets, are still known under the 
traditional name of Susangirdy\ that is, of 
Susiana (Khuzistan), or again, the Persian Em¬ 
pire ; for the word, gird, compare our “girdle,” 
although it literally means “suburb,” as in 
gird-t-shehr, “the suburb of the city,” here 
has the wider meaning of the “vicinage,” 
“region,” “province,” “empire”; as in 
Daoudgird —literally, “ the ward of David,” 
Mount Zion, and again, Jerusalem—but, in its 
largest sense, the “realm ” or “ Kingdom ” 
of David. But the new, and severely con¬ 
ventionalised floral type, applied either as a 
diaper, or in the “ Tree of Life ” and “ knop 
and flower” patterns, gradually prevailed; 
and as modified in the freer drawing, and 
more natural delineations of the Italianesque 
Abbasi carpets, it characterises the predomi¬ 
nant denominations of modern Persian car¬ 
pets ; which may again be described as 
Susatjgird carpets, “ cum floribus,” in¬ 
stead of “ cum histona,” as in the pre- 
.Saracenic times of the Chosroes, and Byzan¬ 
tine Ca'sars. The more strictly geometrical 
patterns, originally introduced by the Sara¬ 
cens, now linger, in their crudest relicts, 
only among the Turanian and Negroid popu¬ 
lations of the Central Asian and African limits 
of Islam; and simply through the incapacity 
of these races for the higher, floral styles of 
decorative draughtsmanship. 

Yet, whatever their type of ornamentation 
may be, a deep and complicated semeiography 
originating in Babylonia, and possibly India, 
pervades every denomination of Oriental 
carpets. Thus the carpet itself represents 
space and eternity, and,the general pattern, 01 
“ filling” as it is technically termed, the fleet¬ 
ing finite universe of animated beauty. Every 

Namad is a felted r.xrpet, takvanamad beinfr a felted carpet 
from Vfghanistan, nr Persia; m which latter country the sar^ 
andas and barikah are usually telts. I am also told that in 
Persia they distinguish between ^alim or kdimgait ar 
kill carpets, the latter being a woollen pile c.'irpet, and the 
former a woollen pileless carpet, “ the same on both sides.’* 
.See Athenieus above, h'aluchi is a term applied in India to 
carpets from Baluchistan, whether of wool or cotton. 

t The Indian quilts embroidered with the contontionalised 
flowers of the white water lily are called Susi/t, a corruption, 
as I have already inferred, of the Persian Susani, “of Susa.” 
The term may not impossibly be a corruption of the Persian 
suzant, meaning ** needle” work, and, in this instance, specifi¬ 
cally “ embroidery ’*. or at least it nia> have as much of suzan , 
“ a needle,” in its entymology, as of susan, “lilies.” here re¬ 
ferring to the city of Susa. But in the phrase Susan-girdt 
always pronounced by the Jews in Persia ** Stishan gird** 
there is no reference to “ needlework” or embroidery ; that 
is to suzaifkar, or kar-t^suzan. The phrase means simply 
carpets of the style of the (Sassanian, or if the Achae-* 
mentan) Persian Empire. Suzan a needle is compounded of 
“ appertaining to,” and, zan “woman ” 



1072 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. November 13. 190S. 


colour used has its significance; and the 
design, whether mythological or natural, 
human, bestial, or fioral, all has its connotative 
meaning. Even the representations of men 
huntingwild beasts, have their emblematical in¬ 
dications. So have the natural flowers of Persia 
their symbolism wherever they are introduced, 
and generally following that of their colours. 
The very irregularities, either in drawing or 
colouring, to be observed in almost every 
Oriental carpet, and invariably in Turkoman car¬ 
pets, are seldom accidental, the usual deliberate 
intention of them being to avert the evil eye, 
and to assure good luck.* The noblest of 
these allusive carpets, are everywhere the 
harami carpets, made expressly to be placed 
under the domes of mosques, and the sajjadaA, 
of a much smaller size, made chiefly in Syria 
and Kurdistan, for the faithful of Islam to 
prostrate themselves on, when at prayers. 

The latter are always of the colour distin¬ 
guishing the order of dervishes, or faqueers, 
for whom they are primarily intended; as deep 
blue or black for the Rifaiyah, red for the 
Ahmadiyah, green for the Bahramiyah, and 
white for the Kadiriyah ; and they invariably 
have, at one end, a well-defined representation 
of the mihrab,^ or niche, in the centre of cne 
of the walls of every mosque, marking the 
direction of i^sxektblah (“ opposite ”), or sacred 
point, towards which Orientals generally look 
when at their devotions, and which for Musli- 
mun, is Mecca. This mimic mihrab, which 
usually enclosed a figure of “ Tree of Life,'" is 
always directed, when the carpet is in use, 
towards Mecca. The Persian name of these 
carpets, is jat-namaz^ or ‘*the place of 
prayer and their Arabic name, sajjadah^ 
literally, prostration,’' meaning the place 
of prayer," and masalla^ meaning adora¬ 
tion." t It is radically the same word as masjidy 
or, in its corrupted English form, mosque, “ the 
place of (public) prayer"; and the prayer 
carpet is often found to be designed on the 
general ground plan of the mosque, with its door 


• See my Introduction ’* to Mr. Vincent Robinson’s 
book on Eastern Carpets iSotheran), i88a, and (Quaritch) 
1893 : and for the full symbolism of the “ Tree of Life” xny 
Industrial Arts of India (Chapman and Hall), 1880. 

t Derived, like the niches in Hindu temples, from the 
niches in which, in the ancient Buddhistic monuments of 
India, the image of Buddha is found placed. The Saracenic 
arch also obviously had the same origin, its character¬ 
istic curve being that of the cope of these niches over the 
shoulders, and above the head, of ^e contained image of 
Buddha. 

t Tlie red sajfadak^ jatnamas, or masalia, is used so 
Moliamfuedun countries for the conjuration of genii, and the 
adjuration, or exorcism, of demons. 


way, and place for leaving the shoes of **the 
Faithful," and tank for ablutions, and pulpit, 
and cloisters, all indicated, in addition to the 
ever-present mihrab. In short, it would seem 
as if the mosque originated in the prayer 
carpet; and the first “house of God," apart 
from the overhanging branches of the trees 
that were primitively worshipped as gods, 
was possibly the carpet spread before some 
idol image of general resort among the tribes 
of the vast rainless, treeless, desert solitudes, 
lying between the valleys of the Nile, and the 
Tigris, and the Euphrates. Diodorus Siculus 
tells us that the Egyptians used carpets in this 
way; and stamped and hand-painted cotton 
cloths are still similarly used by the Hindus. 

Thus, notwithstanding that daily familiarity 
with sacred things tend to dull the sense of 
awe that should ever be inspired by their 
presence, the abiding feeling, at the heart of 
hearts of every truly reverent Muslim, when 
standing on the sajjadah^ can only be fitly 
expressed in the devout words of the patriarch, 
Jacob, at Bethel (Genesis xxviii., 17):—" This 
is none other than the House of God, and this 
is the Gate of Heaven."* 

The spiritual exaltation of character where¬ 
by the Muslimun are pre-eminently distin¬ 
guished, is altogether owing to their thus in¬ 
dividually realising in everything around them 
the directly felt presence of the Deity; and 
nothing is more remarkable than the imme¬ 
diate effect of this habit of mind in 
developing the personality, and in every way 
raising the condition, of the convert from 
Paganism to their inexorable monotheistic 
faith. But we are here more interested in its 
elevating and refining influences on the arts 
inherited by them from their Saracenic pre¬ 
decessors. 

The religious sense of the indivisible unity 
of the spiritual with the material world, of 
this perishing Earth of ours having also its 
part in the imperishable Paradise of God, illu¬ 
minates the whole temporal life of man with 
the eternal light of heaven, and inspires every 
human work, of even the humblest handicraft, 
with that illusion of a higher reality, wherein 
is found not only the true perfection of art, but 
the most spontaneous, and the most congenial 
expression, the finite powers of symbolisation 
we possess can give to our conceptions of 
infinite beauty and goodness. 

In saying this, it is not meant that art, here 
limited to^ " the fine arts " and " the applied 


* Compare Exodtit iii., 5; Joshua v., 15; and Acts viU, 33» 
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arts/’ affords the highest mode of denoting 
the ultimate conception of religious truth in¬ 
cluded in the creeds or verbal symbols of 
Christendom and Islam ; if for no other reason, 
because Christians for the most part, and 
Muslimun universally, have reached a level of 
culture above that at which graven images, 
and pictures and other graphic representations 
can be venerated, nay actually worshipped, as 
symbols of Deity. But there is in the 
heart of man an instinctive and imperative 
craving for communion,—actual colloquy,— 
with God, that is to bring “ the Word of 
Life ” into consciousness, that may, as it 
were, be seen, handled, and tasted, and 
which he as instinctively seeks to satisfy by 
the artifices of music, or painting, or sculpture, 
or language; and if it be admitted that 
language is the supreme medium of inter¬ 
course with God, for that very reason it is the 
less suited for the use of the generality bf men, 
for whom music, and painting, and sculpture, 
devoutly directed, will always remain the most 
powerful m(‘ans for drawing the soul towards, 
and absorbing it in the Deity ; while it would 
have been more for the happiness of the world 
if, instead of scientifically investigating, and 
logically wrangling over, our religious concep¬ 
tions, and embodying them in definite veibal 
formulas, that after all are an implied denial of 
their spiritUrilitv, and a ceaseless provocation 
to explicit questionings of their truth,—it would 
have been far better to have left them to the 
familiar symbohsation of the arts that have 
been the great historical vehicle for their 
transmission throughout the habitable globe, 
and everywhere the best understood of man¬ 
kind. 

Nor can it be denied that the supreme 
satisfaction of art lies in its spiritual signi¬ 
ficance ; and that if this be wanting in any 
art, it is all vanity; the WTetched vanity of 
the realistic painters the Greeks aptly de¬ 
scribed as “ dirt painters ” [ridparogra- 
phot). The eye is not satisfied with see¬ 
ing, nor the ear with hearing, and art, void of 
its supernatural typology, fails in its inherent 
artistic essence, as well as in the divine 
sources of its sempiternal joy and glory. It is 
indeed the w^hole secret of the fascination 
exercised over us by the arts of ancient Egypt 
and Mesopotamia, and of modern India, the 
India of the Hindus, where the wdiole basis of 
life is still religious ; as also by Saracenic art, 
for although the Muslimun repudiated the 
idolatrous symbolism of Paganism, they re¬ 
tained and, indeed, intensified its insuppress- 


able, quickening spirit. It is the surpass* 
ing praise also of the ecclesiastical arts of the 
West, the arts, that is, of the historical 
Catholic Roman and Greek and schismatic 
Anglican Churches; for in the presence of 
these sacramental arts it is the majesty and 
glory of the whole creation of things, visible 
and invisible, that seems spread out before us, 
although it be but a carpet on which we look. 

Of this transcendental art was the mystic 
Cestus ('* Iliad,” XIV., 214-19), or girdle of 
Alma Venus; which we may imagine to have 
been a web of lightest sindon “ Indian ” 

muslin] broadly striped throughout its length 
in diaphanous rose, and ivory white, and 
saffron, and azure, as if Iris had dipp’d 
the woof” and inwrought, at its ends, with 
conventional representations of the allurements 
of the senses, and, over its airily woven 
gossamer “field,” with a delicate “filling” 
of flowers of the most exquisite grace of form, 
and the most refreshing sweetness of bloom, 
emblems of the eternal youth, and fragrance 
of untainted natural beauty and love 

“ Te Dim, tf fugiunt venti, te nubila coeli. 

Adventuni tuum ; tibi suaveis daedala tollus, 
Subnuttit florcs ; tibi rident aequora ponti, 
Placaturaijiie nitet diffuso lumine coelum ”+ 

Such also w ere the sacred veils of the ancient 
temples of the gods commemorated by Euri¬ 
pides, and Josephus, and Pausanias ; black, 
or purple, scintillating all over with the silver 
and gold of the glittering moon and her circle 
of radiant stars, each star in its owm mansion 
revealing, within the foldings of the veil, 
depths beyond depths through the infinite 
abysses of space, and filling the heart of man 
w’ith awe in the presence of the mighty rulers 
of the darkness and the night; or red, or 
saffron, or blue, dazzling wath the brightness 
of the sun emblazoned in gold amid his tw'elve 
diurnal and annual stations, shooting forth on 
all sides the light of day, and in turn chasing 
from the mid heavens, the Fishes, the Twdns, 
the Balances, and Capricorn, leading on 
Spring and Summer, Autumn and Winter, in 
his triumphant train, and rejoicing the heart 
of man with the sense of perennially renewed 
life, and immortality. 

Thus antiquity, from its being nearer than we 

• Milton’s Paradise T-ost, XI., 244. Compare Comus 83 :— 

These ray sky robes spun of Ins woof.” 

+ See the exquisite translations of these opening lines of 
the De Rerum Natura of Lucretius in Spenser’s Faerie 
Queene, X., IV., 44, 45 ; from which I can here only quote 
the first two lines of stanz.i 45 — 

“ Then doth the daedale Earth throw forth to thee 
Out of her fruitful lap abundant flowers.” 
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are to the divine origin of things, was ever 
mindful to symbolise in its sublime art the 
truth of the conviction that the green circle of 
the earth, and the shining frame of the out¬ 
stretched heavens, are but the marvellous inter- 
texture of the veil dividing between the world 
we see, and the unseen, inscrutable world 
beyond. This is the reason of the vitality, the 
dignity, and the power of giving contentment, 
possessed by the arts of antiquity ; with which, 
alas ! the arts of the modern world of the 
West will never be endued, until they also 
become animated by the spirit of this pristine 
faith of every historical race of the Old World. 
^‘Vanitasest deligere quod cum omni celeri- 
tate transit, et illuc non festinare ubi sempi- 
ternum gaudium manet’*; and for all the 
technical instruction that may be given, and 
all the luxurious illustrations of typical Eastern 
examples that may be published, no truly great 
carpet will ever be produced in Europe, until 
the weaver’s heart is attuned to sing to the 
accompaniment of his ringing loom, and in 
grateful unison with every con jubilant voice of 
praise in heaven and on earth :— 

Sanctus, Sanctus, Sanctus, Dominus Deus 
Sabaoth !* Pleni sunt coeli et terra gloria tua ! 
Gloria in excelsis ! ” 


HOME INDUSTRIES. 

The Cotton Trade Dispute ,— Od Friday last, 
masters and men met in conference, with the result 
that the lock-out is at an end. It will be remembered 
that the employers insisted upon a 5 per cent, reduc¬ 
tion in the rate of wages as from January 1st next, 
the men objected, and the lock-out followed. Last 
week the men approached the employers, offering 
to consent to the 5 per cent, reduction if it 
was postponed until March, and to this the 
masters agreed. The seven weeks idleness of the 
mills has permitted the clearance of a large por¬ 
tion of the stocks on hand, and the acceptance by 
the men of the 5 per cent, reduction as from March 
next has affirmed the principle for which the masters 
were fighting, namely, that just as in good times 
they are expected to advance the rate of wages, so in 
bad times the workmen must consent to 1 eduction. 
Under the Brooklands Agreement, arrived at after a 
20 weeks’ lock-out in 1893, no subsequent variation 


* The Vulgate translation of this triumphal hymn of the 
seraphim in Isaiah VI., 2, renders iseboaih by exercitum, 
but the older translation of the Missal more correctly retains 
•the Hebrew word (in its Hellenised form) sabbaoth, for it 
^ refers not to the armies of Israel but to the start, ** the host 
of heaven ** (Isaiah XI., 26) the camp of God ** (Genesis 
" XXU.,**). 


of wages was either to exceed or to fall short of 5 
per cent, of the amount being paid at the time, and 
no change of any sort was to be made till after the 
lapse of a year from the last settlement of the ques¬ 
tion. The men will not, therefore, be able to claim 
an advance, however good trade may be, until after 
March 1910, and unless some better and more elastic 
system of settling trade disputes is devised and agreed 
to in the meantime, as may be the case. About 
40,000,000 spindles were affected for seven weeks, so 
that the stoppage of production was not very much 
smaller than was the case in the 20 weeks, stoppage 
of 15,000,000 spindles in 1893, which ended in the 
framing of the Brooklands Agreement. Primarily the 
loss to all concerned, now that the lock-out has 
happily come to an end, is less than is generally 
supposed, for if there had been no lock-out the state 
of trade was such that the employers would have been 
compelled to run half-time during the fall of the year, 
and this would have meant the same length of 
stoppage but over a longer period. The danger was 
that feeling on both sides would become so inflamed 
that the quarrel would be fought to the bitter end. 
Happily wiser counsels have prevailed, and the con¬ 
duct of the men has been excellent throughout the 
seven weeks that the mills were closed. It is gratify¬ 
ing to have it on the authority of Mr. C. W. Macara, 
president of the Master Cotton Spinners’ Federation, 
that an automatic scheme for the regulation of wages 
is almost perfected. 

.Vi> Christopher Furness'"s Scheme .—At a meeting 
last week of delegates of the trades unions concerned, 
it was agreed, after long discussion, to recommend 
the men to accept Sir Christopher Furness’s proposal 
to the trades unions interested in the shipping in¬ 
dustry of the North-East coast, for an experimental 
period of twelve months. It will be remembered that 
Sir Christopher Furness made alternate proposals, 
the first being the purchase of the shipyards of his 
company by the trades unions. This was not enter¬ 
tained, and probably it was not anticipated that it 
would be. The alternative scheme, now provisionally 
accepted, was that the members of the trades unions 
employed should become limited co-partners in the 
two shipbuilding yards belonging to the company. 
The initial condition was that the partners 

should prove their good faith by becoming holders of 
special empioyis shares, paying for such shares by a 
deduction of 5 per cent, from their earnings until the 
total amount of their shares was paid. For the 5 per 
cent, deduction so invested in the special shares they 
will receive, whether the company divides any surplus 
profit or not, 4 per cent, as paid interest. This 
arrangement will not interfere with a workman’s 
freedom of action. * If he leaves the company he will 
be able to sell his shares to his fellow empioyis at an 
assessed or inbitrated value. Whfie the men, as 
emplcyis, continue to work, they will be paid accord* 
ing to trade union regulations, and have the 4 per 
cent, fixed interest on their shares, and these w^ be, 
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divided between them as holders of employis' shares 
and the holders of the ordinary shares in the company 
whatever sum there remains after the apportionments 
for 5 per cent, interest on capital, and after depre¬ 
ciation, reserve, and development funds have been 
provided, on the basis of theii individual holdings, 
and in addition to the hxed maximum interest of 
4 per cent. The scheme is one of profit sharing, 
with something of the principle of the premium 
bonus system, methods that hitherto have been looked 
at askance by the trade unions. 

'Jlie Port of London. — It is stated that the 
Government will press forward with the Port of 
London Bill this session, but it is difficult to believe 
that it will become law this year. Introduced under 
the twelve minutes* rule, it has not as yet been dis¬ 
cussed in the House of Commons; and its great 
importance, and the complexity of the interests dealt 
with, make it highly desirable that it should receive, 
as no doubt it will do, ample discussion before its 
third reading. The docks aie to be taken over at a 
price of jf22,487,()76, including compensation to 
certain directois and officials, to be paid in port stock 
to be created, bearing interest at 3 and 4 per cent. The 
Port Authority to be created by the Bill wall be given 
the control of the docks, the powers, rights, and 
liabilities of the Thames Conservancy below Tedding- 
ton, and it wdll take over the duties of the Watermen’s 
Company. But even then it cannot be said that it 
will be the one central authority controlling the 
port trade, for some 57 per cent, of that trade never 
enters the docks, and will, therefore, be outside the 
control of the new authority. It does not seem a 
satisfactory position that there should be one port 
authority controlling the docks whiie one-half of the 
port trade is in other hands. The opponents of the 
Bill—and they are numerous and influential—urge 
that either the wharves should be pui chased as w'ell 
as the docks, or neither. If there is to be one cential 
authority, as is commonly supposed to be the in¬ 
tention of the Bill, the force ot this contention 
is obvious. Again, the pioject to give the Port 
Authority pow*er to levy charges on goods, although 
recommended by the Royal Commission, is a new 
departure of very great importance, and it may be 
taken that there will be prolonged discussion upon it. 
In these circumstances the Bill cannot be passed into 
law this session. 

Women in Workshops .—The Secretary of State 
has issued an Order with regard to the overtime em¬ 
ployment of women, which directs that the special 
exemption under Section 49 of the Factory and 
Workshop Act, 1901, by which the period of em¬ 
ployment of women on certain days, and subject to 
certain conditions, be between 6 a.m. and 8 p.m., or 
7 a.m. and 9 p.m., or between 8 a.m. and 10 p.m., 
shall be extended to the non-textile factories and 
workshops, or parts thereof, in which the following 
processes, or any of them, be carried on, viz., making 
of cardboard and millboard, the colouring and enamel¬ 


ling of paper other than wall papers, the stamping in 
relief of paper and envelopes, the making of postage 
stamps, stamped post-cards, and stamped envelopes, 
the making of Christmas and New Year cards and 
cosaques, the making of mince pies, mincemeat, and 
Christmas puddings, the bottling of beer, the making 
of boxes for aerated water bottles, the washing of 
bottles for use in the preserving of fruit, the making 
and mixing of butter, and the making of cheese, the 
making of fireworks, the calendering, finishing, hook¬ 
ing, capping, or making-up and packing of any yam 
or cloth, provided that in Lancashire and Cheshire 
this exception shall not apply unless such processes 
are the only processes carried on in the factory, the 
warping, winding, or filling of yarn, without the aid 
of mechanical power, as incidental to the weaving 
of ribbons, the making-up of any article of table 
linen, bed linen, or other household linen, and pro¬ 
cesses incidental thereto : the making of bouquets or 
wreaths, or similar articles, from natural flowers or 
leaves; or process in which natural flowers or leaves 
are otherwise adapted for sale. But this permission 
is conditional upon there being in each room, in 
which overtime is being worked, at least 400 cubic 
feet of space for each person employed therein. 

7 'he A’otfingham Lace Industry .—The dispute in 
the Lancashire cotton trade has not seriously affected 
the lace industry of Nottingham and district. Manu¬ 
facture!»had good stocks to work upon when the lock¬ 
out occurred, and these have lasted longer than 
would have been the case in ordinary circumstances, 
owdng to the depression in the lace trade. About 
25 pel cent, of the members of the Amalgamated 
Society of Operative Lacemakers are now' on short 
time, or out of work altogether. In some cases mem¬ 
bers of the amalgamation have exhausted their six 
months’ trade union out-of-work pay. About 6 per 
cent, of the members are now’receiving union benefit, 
although nearly one-third of the 3,000 members are 
only paitially engaged, working from one to two or 
three days per wxek. This has helped the manu- 
factuiers to make their stocks of yam last over a 
long period. 


OBITUARY. 


Sir Edward FitzGerald Law, K.C.S.I., 
K.C.M.G.—Major Sir Edward Law, a member of 
the Society since iqoo, died at Paris on Sunday, ist 
inst. He was born at Rostrevor, co. Down, in 1846, 
and passed through the Woolwich Academy, from 
which he was commissioned to the Royal Artillery in 
1868. Early in his service he went to India, and 
served in the Sudan Campaign in 1885, with the 
commissariat and transport staff, receiving the medal 
and clasp, and the Egyptian bronze st\r, and com¬ 
mendatory mention in despatches. Attaining the 
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rank of Major in 1886, he entered the diplomatic 
service in the following year as Financial and Com¬ 
mercial Attache at St. Petersburg. He filled several 
important diplomatic offices, and in igcx> he became 
financial member in Lord Curzon^s Council in succes¬ 
sion to the late Sir Clinton Dawkins. He resigned 
in January, 1905, and in the following year he was 
British Commissioner on the International Commis¬ 
sion in Crete, and subsequently served as Censor of 
the Morocco State Bank. He was one of the three 
members of the executive committee appointed to 
organise and supervise the Indian section of the 
Franco-British Exhibition. 


MEETINGS FOR THE ENSUING WEEK. 

Monday, Nov. 16. .Historical, Clifford’s-inn-hall, Fleet- 
street, E.C., 5 p.m. Mr. Frederic Harrison, The 
Earl of Chatham.” 

Geographical, l^niversity of London, Burlington- 
gardens, W., 8J p.m. Mr. W. S. Barclay, Some 
Aspects of the River Parana and its AVatershed : 
an Economic .Survey.’’ 

British Architects, 9, Conduit-street, W., 8 p.m. 
Mr. J. A. Gotch, ” The Elizabethan House, as 
illustrated by contemporary Architectural Draw¬ 
ings.” 

London Institution, Finsbury-circus, E.C., 5 p.m. 
Mr. H. Beaumont, ” A Tour in Central France, 
including the Cathedrals of Bourges and Tours.” 

Tcbsday, Nov. 17 Junior Engineers, United Service Insti¬ 
tution, Whitehall, .S.AV., 8 p m. Inaugural address 
by Mr. James Swmburne (President - elect), 
” Available Energy.” 

Civil Engineers, 25, Great George-street, S.W., 
8 p.m. Discussion on Mr. D. A. Matheson’s 
paper, ” Glasgow Central Station £xten.sion.” 

Statistical, (at the Rooms of ihe Royal Society of 
Arts, John-street, Adelphi, W.C.), 5 p.m. Sir 
Edward Brabrook, ” Social Insurances.” 

Wednesday, Nov. 18 ..ROYAL.SOCIETY OF ARIS, John- 
street, Adelphi, W.C., 8 p.m. Opening Meeting of 
the 155th Session. Address by Sir W’^illiam White, 
Chairman of the Council. 

Meteorological, 25, Great George - street, W., 
7J p.m. I. Mr. Henry Harries, ” Twentieth 
Anniversary of the German Meteorological 
Society held at Hamburg, September 28-30,1908.” 
2. Mr. W. Makower, Margaret White and E. 
Marsden, ” Investigation of the Electrical State 
of the Upper Atmosphere made at the Howard 
Estate Observatory, Glossop.” 3. Captain C. H. 
Ley, ” Balloon Observations made at Birdhill 
Co. Limerick, during July and August, 1908.” 

Microscopical, 20, Hanover - square, W., 8 p.m. 
1. Mr. Marshall D. Ewell, ” The present status of 
Micrometry.” 2. Mr. A. C. E. Merlin, “Note on 
a new growing cell for critical observation under 
he highest powers.” 3. Prof. J. A. Thomson, 
^ Studeriaf a remarkable new Genus of Alcyon- 
arians.” 

United Service Institution, Whitehall, S.W., 3 p.m. 

^ Colonel H. E. Rawson, “ A New Principle in 
Weather Forecasting, and its Value in Naval and 
Military Operations.” 


Thursdav', Nov. 19. ..Concrete Institute, at the Royal United 
Service Institution, Whitehall, S.W., 8 p.m. 
Mr. C, F. Marsh, “ The Composition and UseB 
of Plain and Reinforced Concrete.” 

Linncan, Burlington-house, W., 8 p.m. x. Prof. 
A. D. Imms, ‘‘A new Species Symphyla from 
the Himalayas.” 2. Mr. Geoffrey Smith, “The 
Freshwater Crustacea of Tasmania, with Remarks 
on their Geographical Distribution.” 3. Mr. 
Harold Wager, “ The Optical Behaviour of Epi¬ 
dermal Cells of Plants.” 4. Mr. C. T. Druery, 
” The Singular Growth of a ScoloprttJrtum^ in an 
Airtight Case.” 5. The Rev. J. Gerard, “ Photo¬ 
graphs of a Yew-tree, showing 1 win-likc Growth.” 
6. The Rev. J. Gerard, “ Wistaria^ as affected by 
the direction of twining.” 7. Mis.s A. L. Smith, 
** Aty.\ococ(Us pynformtSy a British Species of 
Myxobactcriaceae,” 8. The Rev. 1. R. R. Stebb- 
ing, “ Caverarulana obesa (Milne Edwards) from 
Borneo.” 

Chemical, Burlington-house, W., p.m. i. 
Messrs. F. L. Pyman and W C. Reynolds, 
“ Aleteloidinc • a new .Solanaceous Alkaloid.” 
2. Air. V. H. Veley, (a) “The Affinity of certain 
Alkaloids for Hydrochloric Acid”; (b) “The 
Affinity Constants of Bases as determined by 
AIeth>l Orange.” 3. Mr. E. C. C. Baly and Miss 

E. G. Marsden, “The Relation betwec'n Absorp¬ 
tion Spectra and Chemical Constitution. Part 
XII. Some Amine Aldehydes and Ketones of the 
Aromatic Series.” 4. Messrs. 15. D, W. Luff and 

F. S. Kipping, “Organic Derivatives of Silu on. 

Part VI11. riio Resolution of Disulphobenzy- 
lethylisobutylsilicyl Oxide, and the I’roperties oi 
the Optically Active Acids.” .Messrs. A. E. 
Dixon andj. Taylor, “ Study oi tin'Constitution 
and JVoperties of the Khodaiudes oi Inorganic 
Radicles” (Part 1 ). 0 . Mr. G. Barger, “ I’hc 

A< tion of Phosphorus Pentachlonde on the 
Mcth>lene Ethers of Catei hoi Denvatnes III. 
I he Cyclic Carbonates of Dichloro-ethyl- and 
Propylcaterhol.” 7. Messrs. G. Barger and A. 
J. Ewins, “ ITie Synthesis of '1 hionaphthen Dcri- 
v.itive5 from Styrenes and 1 hionyl Chloride ” 

London Institution, Finshury-circus, E.C., 6 p.m. 
Mr. E. B. V. Christian, •* An Apology for the 
Suburbs.” 

Optical, 20, Hanover-square, W., 8 p.m. Presi¬ 
dential Address, “The Ophthalraologn .il Value 
of the Foveal Angle,” with a demonstra¬ 
tion of a new instrument, by Mr. John H. 
Sutcliffe. 

Electrical Engineers, 25, Great George- street, 
S. W., 8 p.m. Inaugural Address by the President, 
Air. W. Al. Mordey. 

Friday, Nov. 20 ..North-East Coast Institute of Engineers 
and Shipbuilders, Sunderland, 7I p.m. General 
Meeting. 

Art Workers’ Guild, Chfford’s-tnn-hall. Fleet- 
street, E.C., 8 p.m. Paper on “ Bewick’s Land¬ 
scapes.” 

Architectural Association, z8, Tufton-street, S.W., 
7J p.m. Air. J. B. Fulton, “The Church of St, 
Sophia.” 

Mechanical Engineers, Storey's-gate, Westminster, 
S.W., 8 p.m. I. Dr. T. E. Stanton and Mr. L. 
Bairstow, “ The Resistance of Alaterials to 
Impact.” a. Mr. F. W. Harbord, “ Differ¬ 
ent Methods of Impact Testing on Notched 
Bars.” 
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CONTRIBUTIONS TO THE READING-ROOM. 


The Council have to acknowledge^ with thanks to the Proprietors^ the receipt of 
the followmg Transactions of Societies and other Periodicals* 


TRANSACTIONS, 

Aeronautical Society, Journal. 

African Society, Journal. 

American Academy of Arts and Sciences, Proceed¬ 
ings. 

American Chemical Society, Journal. 

American Institute of Architects, Bulletin. 

American Institute of Electrical Engineers, Trans¬ 
actions. 

American Institute of Mining Engineers, Transac¬ 
tions. 

American Leather Chemists* Association, Journal. 

American Philosophical Society, Proceedings and 
Transactions. 

American Society of Civil Engineers, Transactions, 

American Society of Mechanical Engineers, Trans¬ 
actions. 

Architectural Association, Journal. 

Association of Engineering Societies (American), 
Journal. 

Australasian Association for the Advancement 
Science, Report. 

Australian Official Journal of Patents. 

Bagn6res-de-Bigorrc, Societc Ramond, Bulletin. 

Bath and West of England Society, Journal. 

British Association for the Advancement of Science, 
Report. 

British Dental Association, Journal. 

British Fire Prevention Committee, Publications. 

British Horological Institute, Horological Journal. 

Brussels, Sochit^ d*Etudes Coloniales, Bulletin. 

-, Travaux Publics de Belgique, Annales. 

Canada, Royal Society, Proceedings and Trans¬ 
actions. 

Canadian Institute, Transactions. 

Canadian Patent Office, Record. 

Canadian Society of Civil Engineers, Transactions* 

Central Chamber of Agriculture, Agricultural 
Record. 

Chartered Institute of Patent Agents, Transactions. 

Chartered Institute of Secretaries, Organ of the 
Institute—“ The Secretary.’* 

Chemical Society, Journal. 

Chicago, Western Society of Engineers, Journal. 

-, Field Museum of Natural. History, 

Publications. 


Civil and Mechanical Engineers* Society, Trans¬ 
actions. 

Cleveland Institution of Engineers, Proceedings. 

Cold Storage and Ice Association, Proceedings. 

East India Association, Journal. 

Farmers* Club, Journal. 

Franklin InstituLe, Journal. 

Geneva, Societe des Arts, La Revue Poly tech¬ 
nique. 

Geological Society, Quarterly Journal. 

Glasgow, Royal Philosophical Society, Proceedings, 

Haarlem, Koloniaal Museum, Bulletin. 

Imperial Department of Agriculture for the West 
Indies, Publications. 

Imperial Institute, Bulletin. 

India, Geological Survey, Memoirs and Palaeonto- 
logia Indica. 

-, Government of, Agricultural Ledger. 

Indian Meteorological Department, Monthly 
Weather Review. 

Institute of Bankers, Journal. 

Institute of Chemistry, Pioceedings. 

Institute ot Sanitary Engineers, Journal. 

Institution of Civil Engineers, ^Imutes of Pro¬ 
ceedings. 

Institution of Civil Engineei'^ of Ii eland. Tran¬ 
sactions. 

Institution of Electrical Engineers, Journal. 

Institution of Engineers and Shipbuilders in Scotland, 
Transactions. 

Institution of Gas Engineers, Transactions. 

Institution of Mechanical Engineers, Proceedings. 

Institution of Mining and Metallrirgy, Trans¬ 
actions. 

Institution of Naval Architects, Tran? ictions. 

International Catalogue of Scientific Literature. 

Iron and Steel Institute, Journal. 

Japan, College of Science, Imperial University, 
Journal. 

Japan Society, Transactions and Proceedings. 

"Junior Institution of Engineers, Record of Trans¬ 
actions. 

Kew Gardens Bulletin. 

Lima, Cuerpo de Ingenieros de Afinas, Bol ^tin. 

Linnean Society, Journal. 

Lisbon, Sociedade de Geographia, Boletim. 
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Liverpool, Engineering Society, Transactions. 

— - -, Institute of Tropical Research, Journal. 

--- Literary and Philosophical Society, Pro¬ 
ceedings. 

London Chamber of Commerce, Journal. 

Lyon, Socicte d*Agriculture, Sciences ct Industrie, 
Annales. 

Manchester Literary and Philosophical Society, 
Memoirs and Proceedings. 

-Municipal School of Technology, 

Journal. 

-Steam Users* Association, Reports. 

Milan. Associa/ione Elettrotecnica Italiana, Atti. 

Munich, Polytechnischer-Verein, Bayerisches In- 
dustrie-und-Gewerbeblatt. 

National Indian Association, **The Indian Magazine 
and Review.’* 

National Service League, Journal. 

New South Wales, Institute of Architects, Journal. 

-j Royal Society, Journal and Pro¬ 
ceedings. 

New York Academy of Sciences, Annals and 
Memoirs. 

North-East Coast Institution of Engineers and Ship¬ 
builders, Transactions. 

Nova Scotian Institute of Science, Transactions. 

Paris, Comite International des Poids et Mesures, 
Proems Verbaux. 

-, Conservatoire National des Arts et Metiers, 

Annales. 

-, Societe d’Encouragement pour 1 ’Industrie 

Nationale, Bulletin. 

-, Societe de Geographic Commerciale, Bulletin. 

-, Societe des Ingenieurs Civils, Memoires. 

-, Societe Internationale des Electriciens, 

Bulletin. 

-, Societe Nationale d’Acclimatation de France, 

Bulletin. 

Patent-office, Illustrated Official Journal. 

Pennsylvania (Western), Engineers* Society of. Pro¬ 
ceedings. 

Philadelphia, Academy of Natural Sciences, Pro¬ 
ceedings. 

-Engineers* Club, Proceedings. 

Physical Society, Proceedings. 

Quekett Microscopical Club, Journal. 

Rbntgen Society, Journal. 

Royal Agricultural Society, Journal. 

Royal Asiatic .Society, Journal. 

Royal Astronomical Society, Memoirs. 

Royal Colonial Institute, Proceedings. 

Royal Cornwall Polytechnic Society, Annual 
Report. 

Royal Dublin Society, Proceedings and Trans¬ 
actions. 

Royal Geographical Society, “The Geographical 
Journal.*’ 

Royal Horticultural Society, Journal. 

Royal Institute of British Architects, Journal. 

Royal Institution of Cornwall, Journal. 

Bx^al Institution of Great Britain, Proceedings. 


Royal Irish Academy, Transactions and Proceed¬ 
ings. 

Royal Meteorological Society, Quarterly Journal and 
Record. 

Royal National Life Boat Institution, “ The Life 
Boat *’ and Annual Report. 

Royal Photographic Society of Great Britain, “ The 
Photographic Journal.** 

Royal Sanitary Institute, Journal. 

Royal Scottish Society of Arts, Transactions. 

Royal Society, Philosophical Transactions and Pro¬ 
ceedings. 

Royal Society of Edinburgh, Transactions and Pro¬ 
ceedings. 

Royal Statistical Society, Journal. 

Royal United Service Institution, Journal. 
Smithsonian Institution, Report and Publications. 
Society of Antiquaries, Archseologia and Pro¬ 
ceedings. 

Society of Biblical Archaeology, Proceedings. 

Society of Chemical Industry, Journal. 

Society of Cymmrodorion, Magazine. 

Society of Dyers and Colourists, Journal. 

Society of Engineers, Transactions. 

Society of Public Analysts, “ The Analyst.** 

South Wales Institute of Engineers, Proceedings. 
Tramways and Light Railways Association, Official 
Circular. 

Victoria Institute, Journal of the Transactions. 
Wisconsin Academy of Sciences, Transactions. 

JOURNALS. 

Weekly. 

Amateur Photographer. 

American Architect and Building News. 

American Gas Light Journal. 

American Machinist. 

Architect. 

Automotor. 

Board of Trade Journal. 

Bradstreet’s. 

British Architect. 

British Journal of Photography. 

Builder. 

Building News. 

Cabinet Maker. 

Chemical News. 

Chemist and Druggist. 

Chronicle (Montreal). 

Chronique. 

Colliery Guardian. 

Cosmos: Revue des Sciences 
Economist. 

Electrical Engineer, 

Electrical Engineering. 

Electrical Industries, 

Electrical Review. 

Electrical Times. 

Electrician. 

Electricity. 

Engineer. 
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Eni^neering. 

Engineering Record (New York) 
English Mechanic. 

Gardeners* Chronicle. 

Gardening World. 

Graphic. 

Grocer. 

Indian Engineering. 

Iron and Coal Trades Review 
Journal of Gas Lighting. 

Journal of Horticulture. 

Lancet. 

Mechanical Engineer. 

Medical Press and Circular 
Millers* Gazette. 

Mining Journal. 

Moniteur Industriel. 

Musical Standard. 

Nature. 

Notes and Queries 
Page’s Weekly, 

Pharmaceutical Journal. 
Photography. 

Practical Engineer. 

Produce Markets* Review 
Public Opinion. 

Queen. 

Railway Times. 

Revue Industrielle. 

Royal Automobile Club Journal. 
Sanitary Record. 

Saturday Review. 

Science. 

Scientific American. 

Shipping Woild 
Spectator. 

Sphere. 

Surveyor. 

Textile Mercury 


Fortnightly, 

Agricultural News (Barbados). 
Brewers* Gazette. 

Corps Gras Industriels. 

Finance Chronicle. 

Irish Builder. 

Jeweller and Metalworker. 

Madrid Cientihco. 

Perak Government Gazette. 
Quinasaine Coloniale. 

Railways (Calcutta). 

Revue du Travail (Brussels). 

West India Committee Circular. 

Monthly* 

Agricultural Bulletin (Singapore). 
American Exporter (New York). 
American Silk Journal. 
Architectural Review. 

Arms and Explosives. 

Board of Agriculture Journal. 


Bookseller. 

Brewers’ Journal. 

British Trade Journal. 

Building Societies* Gazette. 

Caterer and Refreshment Contractors* Gazette. 
Coach Builders’ and Wheelwrights’ Art Journal. 
Cold Storage and Ice Trades Review. 
Commercial America. 

Concrete. 

Co-partnership. 

Cotton (Atlanta). 

Councils* Journal. 

Decorator. 

Dyer and Calico Printer. 

Educational Times. 

Electrical Magazine. 

Engineering Magazine. 

Engineering Review. 

Estate Magazine. 

Fotografia Artistica (Turin), 
foundry Trade Journal. 

Gas and Oil Power. 

Giornale del Gcnio Civile (Rome). 

Ice and Cold Storage. 

Illuminating Engineer. 

Indian and Eastern Engineer. 

Indian Review (Madras). 

Indo-European Commeicial Intelligence. 

Inland Printer (Chicago). 

International Sugar Journal. 

Investors Monthly Manual. 

Journal d’Agriculture Tiopicale. 

Journal d’Hygiene. 

Leather Trades* Review. 

Machinery Market. 

Marine Engineer. 

Mask. 

Mercantile Guardian. 

Miller. 

Mois Scientifique et Industriel. 

Moniteur Scientifique. 

Musical Times. 

Oesterreichische Monatsschrift fiir den Orient. 
Paper Makers’ Monthly Journal. 

Philosophical Magazine. 

Photographic Monthly. 

Photographic Times (New York). 

Physical Review. 

Plumber and Decorator. 

Pottery and Glass (New York). 

Pottery Gazette. 

Process Engraver’s Monthly. 

Propri6t6 Industrielle (Berne). 

Revue Mineralurgique. 

Science Abstracts. 

.Scientific Monthly. 

South African Engineering. 

Symons’s Meteorological Magazine. 

Textile Manufacturer. 

Textile Recorder. 

Watchmaker, Jeweller, and Silversmith. 
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Water. 

Western Architect (Minneapolis). 
Woodworker. 

World’s Carriers. 


Quarterly, 

Agricultural Journal of India. 
Art Workers’ Quarterly. 

Colonial Office Journal. 
Edinburgh Review. 

Quarterly Review. 

Reliquary. 

Transvaal Agricultural J ournal. 
West Indian Bulletin. 

NEWSPAPERS. 

African Mail. 

African World. 


Banbury Advertiser. 

Bombay Gazette (Overland Summary). 

British Australasian. 

Oylon Observer (Overland Edition). 

Englishman (Calcutta). 

Hindu (Madras). 

Home and Colonial Mail. 

London Commercial Record. 

London and China Telegraph. 

Madras Weekly Mail. 

Newcastle Weekly Chronicle. 

Nottinghamshire Guardian. 

Pioneer Mail (Allahabad). 

Shipping Gazette and Lloyd^s List (Weekly 
Summary). 

South Africa. 

Times of Ceylon (Weekly Summary). 

Times of India (Overland Weekly Edition), 
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INDEX TO V^OL. LVI. 


A. 

Abney, Sir William, K.C.H., F.R.S., annual meetinj^, 788, 
789 

Adler, Miss Nettie, Shaw letturr^ c hild workers and wage 
earners, 738 

Admiralty charts, lists, iq, 58, soR, 30^, 6iz 
Africa (Hritish), mapping of, 948 

-(Western), la role de la France en Afrique Occidcn- 

talc, papet by Lurien Hubert, 90 
---, cotton in, 41T 

Agra and Oudh, united provinces of, paper by Sir James 
Diggcs La Touche, K.C.S.I., 750 
Agricultural industries of Jamaica, 696 

Agriculture, prices and supplies, 020 ; small holdings, 60,0^7, 
0.S3 

-m Japan, 841 

-(Indian), paper by H. S. Lawrence, I.C.S., 246 

Air, corapres'scd \ \ee compressi'd air) 

Alaska-Yukon-Ku itir Kxhibition, 1909, 886 
Albert medal, list of awards, 389, 414 , presented to the Earl 
of Cromer, O M., G C.B., b> H.R.H. the Prince of Wales, 
President. 380 , award to Sir J.imes Dewar, LL.D., 
F R S., 755 , annual report, 781 
Alcohol for inclustrial purposes, 59 
Alcoholic h»niors, prohibition of. in inland, 911 
Aldred lec t ure —A radio-active gas, by Sir William Ramsa>, 
K.C'.H . 04 , .innual report, 781 
Ampthill. Lord, imperial problem of Asiatic immi¬ 

gration, 000 

Anderson. ) D., I.C.S. ieiie), imperial problem of Asiatic 
immigr.itioii, 608 

Aiinatto < ultuatmn in J.imaita, 1020 
Annuity insur.mce business, j8t» 

Antw'erp, port of. and river quay berths. 040 
Argentina, life in, 068 
Arnold, (ieorge Matthews, obituary, ‘;3S 
Ari (Ajiliiu) Sev iioN —Meeting of the committee, 41; 
.innual rep«irt, 779 

1st Mei'iing .How to m.ike the most of a museum,’’ 
bv Lewis Foreman Da>. F.S.A., 14b 

2nd Meeting —“Developments in the art of jewellc'rj,” 
bj Mrs Hadawa), 287 

3rd Meeting Banners in pageantry,” by George W. 
Eve, 302 

4th Meeting —" Portrait enamels,” by Cyril Daven¬ 
port, F.S.A., 573 

5th Meeting Lace as a modern industn,” by Miss 
Isciuongt'r, 702 

Art (international congress. 409 

Arts and crafts, 20, 102, 208, 328, 440, 570. O52, 734, 804, 858, 
912, 967, t02 4 

- -, central school of, 963 

Ashley, Rt. Hon. Evelyn, obtfuarv, 22 
Asia Minor, forests of, 801 

Asiatic immigration, the imperial problem of, papei by 
Richard jebb, 585 

Australia (Western), mineral lesourcc of, paper the Hon. 
C. H. R.ison, 533 

Australian Government offices in the Strand, 420 
- tariff, 142 

Austrian st.ite revenues, 104 
• H. 

Baden-Powell, Major B. F, S., disc,, war balloons, 303 
Baldwin, Alfred, M.P., obituaty^ 361 
Balloons (war), paper by Auguste C. Gaudron, 398 
Banners in pageantry, paper, by George W. Eve, 392 


Barlow, P. Crawford, letter, tonal method of notation, 513 
Barnes, Major E., presentation to, of medal for his paper on 
the Hhils of Western India, 17 
Barnes, Miss, disc., lace as a modern industry, 71s 
Barr, Sir David, W. K.. K.C.S.I., Papei, progress in the 
Native States of India, 454; silver medal aw'arded for his 
paper, ’jV,2 
Bauxite (French), 802 

Bayley, Child, disc , screen plate colour photography, 204 
Bayley, Sir .Steuart Colvin, K.C.S.I., C.I.E., Chairman’s 
Address (Lord Clive and his part in the foundation of the 
Indian empire;, 7 , chair, a radio-aetivc gas, O4 ; chair, 
Siam, country, people, and trade, 226, disc., the Imperial 
Gareteer of India. 372 , disc , progress in the Native States 
of India, 474; chair, annnal general meeting, 772 
Beachcroft, S»r Richard Melvill, chair, underground water 
supplies to the I hames basin, 0:^6 
Beadle, Clayton, paper, some observations upon the under¬ 
ground water supplies to the Thames basin, 0s;6 
Bean (Spanish). 36 

Be.aton, T>r., disc , underground w ater supplies to the Thames 
basin, 070 

Beck, Conrad, F.R.M..S , ( antor lectures, the tlieory of the 
microscope, 105, 122, 161, 181 ; syllabus, 22 
Bedford. Admiral Sir Frederick G C.B., chair, mineral 
resources of Western Australia, 533 
Bedsteads (1 urkish', 1024 
Beet sug.ir industry m Italy, 095 
Beirut-Rayak-Aleppo railway, 000 
Belgium, lace mdustrj in, 850 

Bell, Charles Moberh. rhatr, technical education in America, 
557 

Bengal, fisheries of, 803 

-(Eastern) and Assam, iron and steel works in, 304 

Bennett, .S. R., fav’ourably commended for dev ice of “racing” 
or trueing up grindstones Shaw Trust , 331 
Berr>% W. Atkin, disc , use of rmnloreed rone rete, 440 
Beveridge, W. H , disc., old-age jiensions, 52 
Bhownaggree, .Sir M M, K.C LE,<//Nt., Indian agricul¬ 
ture, 21>S 

Bilgrami, Said Husain, C.S.I., disc., progress in the Native 
States of India, 473 

Binnie, .Sir Alexander, M Inst C E., hygiene of work in 
compressed air, 226; chair, use of reinforced concrete in 
engineenng and architectural construction in America, 429 
Birds, feeding habits of British, 976 

Birdwood, Sir George, K C.I.K., C.S.I., the phenomenon of 
the south west monsoon, 33; L tier, mahogany, 825 , empire 
of the Hittites in the historv of art, 873 ; letiei, tangles of 
time, 954 ; antiquity of oriental c.arpets, 1031, 1064 
Birkbeck, Sir Edward, obituaiy. 940 
Bitumen (Turkish), 829 

Blaekborne, Arthur, disc., lace as a modern industry, 714 
Blake, Captain H. Acton, disc.. Dr. Srhlick’s gyroscopic 
apparatus lor preventing ships from rolling. 552 
Blythswood, Lord, abituaiy, 832 
Book wrappers, 450 
Books, Noiks on — 

Amstut/, N. vS., H.-indbook of Photo-engraving. 387 
Barlow, P. Crawford, Tonal Method of Notation, 386; 
letter, 583 

Baxter, George, Life, 025 

Bengal, past and present, 926 

Industrial Congress at Surat, 1907, 026 

Libraries of London, 920 

Ogilvie’s Students* English Dictionary, 020 
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Bottles, glass, 872 

Boas6eld, Sir William, vote of thanks to Chairman of 
Council, 17; chatty old-age pensions, 41 
Brabrook, Sir Edward W., C.B., paper^ old-age pensions, 
43 ; silver medal awarded to for his papery 782 
Brand, E., disc.y improvements in decorators’ materials, 525 
Brazil, cotton industry in, 70 

-, diamond mining in, 815 

-, fruit growing in, 205 

-, rubber exports from, 860 

-, wheat-growing in, 749 

Breweries, capital in, 490 
'Brewing industry, 24a 
Brick (glazed) trade, 582 

Bnoadbent, D. R., leitery problem of road construction, 411 
Brooke, Sir ThomASy'obituaryy 860 
Brough, Bennett H., obituary^ 

®rown, A. C., d/sc., Dr. Schlick’s gyroscopic apparatus for 
preventing ships from rolling, 553 
Brown, Sir Hanbury, K.C.M.G.,irrigation in Egypt 
under British direction, 415; letter, 530; silver medal 
awarded for his paper, 782 

Brown, Miss Charlotte,lace as a modem industry, 715 
Bruce, Sir George Barclay, obituary, 914 
Bruce, R. A., dtsc.. Dr. Schlick’s gyroscopic apparatus for 
preventing ships from rolling, 553 
Buchanan, Robert, papery the application of science to 
foundry work, 318 ; silver medal awarded for his paper, 782 
Buck, James H., letter, English hops, 179 
Building societies, 142 

Bulgaria, Government and municipal enterprise in, 240 
Bunau-Varilla, Philippe, presentation to, of medal for his 
paper on the Panama Canal, 17 
Burma, railway communication between, and Western China, 
870 

Bum, Richard, I.C.S., papery the “ Imperial Gazeteer” of 
India, 364 

Burne, Sir Owen Tudor, G.C.I.E., K.C.S.L, chair, the role 
of France in Western Africa, 89 
Burton, William, F.C.S., Share ledure, hygiene of the 
pottery trade, 494 ,* postponement of his proposed course of 
('anior lectuies on the nature and structure of the porce¬ 
lains, 533 

Buttons (metal), 7x7 

C. 

Calais lace trade, 207 
Calcium carbide, T43 
Calendar for the session 1907 8, 5 
Calico printing in Japan, 102 
California, citrus fruit industry in, 798 

-, honey in, 789 

-- hops in, 718 

Calisch, L., disc.. Dr. Schlick’s gyroscopic apparatus for 
preventing ships from rolling, 553 
Camberwell School of Arts and Crafts, 329 
Camphor, production and sale of, 5x6 
Canada, British trade with, 526 

, wood-pulp industry in, 649 

Cantlie, James, M.B„ F.R.C..S., chair, modern dairy 
practice, 398 

Cantor Lectures:— Annual report, 780; notices of publi¬ 
cation of reprints, 23, 31X, 969 
ist Course :—“ The theory of the microscope,” by Conrad 
Beck, F.R.M.S., 105, 129,161, z8c; syllabus, as 
2nd CourseThe theory and practice of clock¬ 
making,” by Sir Henry Hardinge Cunynghame, 927, 
04*» 955» 969, 982, 999. *025 5 sylUtbus, 179 
3rd Course:—” Fuel and its future,” by Prof. Vivian B. 

Lewes, 820, 833, 847, 86x ; sy^ahus, 388 
Postponement of Mr, William Burton’s announced 
lectures on ”Thc nature and structure of the porce- 
^Jams, S33 

Cagpifkl, labour, and conciliation, 241 


Cardew, Major Philip, R.E., chair. Dr. Schlick’s gyroscopic 
apparatus for preventing ships from rolling, 544 
Carey, Alfred Edward, M.Inst.C.E., presentation to, of 
medal for his paper on the protection of sea shores from 
erosion, 

Carob tree, 36 
Carpet industry, 830 

Carpets (Oriental), antiquity of, by Sir George Birdwood, 
1041,10S4 

Cass, Sir Tohn, Arts and Crafts Society, ai 
Cattle (Canadian), embargo on, 125 

-(Chinese), 1022 

Celluloid, a substitute for, 1009 
Chapman, S., letter, Mexican mbber, 490 
Charleton, A. G., letter, technical education in America, 583 
Child workers and wage earners, Sfiaw lectutr by Miss 
Nellie Adler, 738 
China, British trade with, 121 

-, cigarettes in, 211 

-, opium in, 818 

-, railways in, 993 

-, silk trade in, iot 

-, viticulture in, 750 

-, (Western), opening up of, 828 

Chinese rug making, 815 
Cigarettes in China, aio 

Cinematograph, scientific applications of the, Juvenile 
lectures, by J’. Martin Duncan, notice, ; report, 127, 
145 { annual report, 780 

Citron fruit industry in California, 798; in Sicily, 846 
Clarke, T. W. K., disc., war balloons, 303 
Clive, Lord, and his part in the foundation of the Indian 
Empire : Chairman’s address, by Sir steu.irt Colvin 
Baylcy, K.C.S.L, C.T.E., 7 

Clockmaking, the theory and practice of, ( onfor leciu/es, 
by Sir Henry Hardinge Cunynghame, 9.:; 0|i. 95S* 9t>u» 
982, 999, 1025 ; syllabus, 170 
Cloisonne ware of Peking, 610 
Coal, lall in price, 360 

-and other home industries, 489 

-and shipping, 583 

-and the middleman, 613 

- output of the world, 980 

-in Russia, 806 

-, railway bills, 4x1 

-, railway charges for carriage, 59 

Coalminers, output of, 8x2 
Coal trade, 177, 83 x 

Cockburn, Sir John A., K.C.M.G., paper, the Franco- 
Britisb Exhibition, 23 ; d/i^i ., mineral resources of Western 
Australia, 542 

Cocoa exports from Ecuador, 104 
Coffee, Porto Rico, 832 

Coldstream, W., disc., how to make the most ot a museum, 
160 

Cole, Alan S., C.B., chair, lace as a modern industry, 702 
Colliery (Welsh), profits, 630 • 

Colombia, mining industries of, 894 

-, platinum deposits of, 884 

-^ rubber in, 531 

CoLONiAi Section.— Meetings of the lommittee, annual 
report, 778; list of committee, 104X 
1st Meeting.—”The development of colonial self- 
government in the nineteenth century,” by A. Berrie- 
dale Keith, M.A., B.C.L., 332 
2nd Meeting. —” Irrigation in Egypt under British 
direction,” by Sir Hanbury Brown, K.C.M.G., 414 
3rd Meeting. — “The mineral resources of Western 
Australia,” by the Hon. C. H. Kason, 533 ^ 

4th Meeting.—** The Imperial problem of Asiatic 
immigration,” by Richard Jebb, 585 
Cokmial self-government in the nineteenth century, papery 
by A. Barriedale Keith, 332 
---trade legislation, 60 
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Colorado, relit'f map of, 8j2 
Colour manufacturers, 143 

Colson, Charles H., disc.% use of reinforced concrete, 445 
Commercial intelligence department, 

—. .school (British) at Mannheim, 968 

-- schools in Italy, 17 

Commit 1 eks :— 

Applied Art Section, meeting, 41 
Colonial Section, list of committee, 1041 
Indian Section, meeting, 999; list of committee, 1025 
Paper, deterioration of, annual report, 786 
Compressed <nr, the hygiene of work in, Shaw i.eciun' ou 
Indushtal fly^teue /., by J. S. Haldane, M.D., F.R.S., 
214 

Concrete (reinforced), use of, in engineering and architec¬ 
tural construction m America, paper by Ernest R. 
Matthews, 429 

Congo Free State, rubber production in, 911 
Congress of Association Littcraire et Artistique, at Mayence 
872 

Conradi, use of reinforced concrete, 445 

Contracts, homo trade, 717 

Conversa/iune, noticet 633, 701; annual report, 786 ; report, 
807 

Cooper, Robert, disc., modern dairy practice, 407 
Copper and Brass Institute, 38; 

-rollers, 070 

Corbet, F. H. M., derelopment of colonial self- 

government, 347 

Cotton, J. S.. dm . the “ Imperial Ga/.eteer” of India, 373 
C'otton, foreign substances in, 907 
———— in the So< lety Islands, P06 
————, 1 urkish, 409 

-- West African, |ii 

———- in the West Indies, 32. 653 
——— bales, lottery tickets in, 582 
■ '- crop. 37, i;?'; in America, 7 (>l 907 

. — - growing within the Empire, 134 

-industry in Brazil, 70; in Egypt, 817, 015 *, in < 

many, .Sii, ci.’.’, in Italy, 123, 846; in Mexico, 790 

-pruhts, 00, O13 

——— - spinning trade, 125, 844 

-trade dispute, 37, 71, 242, 283^ 845, 024, 938, 953, 

xoxi, 1002, 1074 

-- in the Southern States of America, 752 

” ■ . - cloth, hand-woven, in British India, 854 

——— mill building, 556 
——- - pie( e goods at Delhi, ^84 
-seed, 701, in India, 120 

Council, i(y07-8. 1 ; report, 772; 1908-0, elected, 788 ; annual 
report, 787 , Sir Willuuu White, K,C.B., F.R.S., elected 
chairman, 807 

Cox, Bertram, C.B., disc,, the role of France in West 
Africa, 97 

Grace, J. D., dm .y impressionist painting, 487; disc., 
decorators* materials, 523 
Crane, Walter, thair, banners in pageantry, 392 
Crete, British trade in 

Cromer, Lord, G.C.B., Albert medal presented to, by 

H.R.H. the Prince of Wales, President, 389; chan, 
irrigation in Egypt under British direction, 4x4 
Crompton, Col. R. E. B., C.B., disc., the problem of road 
construction. 381 
Crops, yield of, 72 

Crosthwaitc, Sir Charles H. T., K.C.S.I., dtsc.. United 
Provinces of Agra and Oudh, 767 
Cuba, ostrich farming in, 19 
——, sugar cultivation and trade m, 361 
Cunynghame, Sir Henry, K.C.B., chair, art of jewellery, 
’ a 87 ; Cantor let lures, the theory and practice of clock¬ 
making, 9*7* 955» 969* 9Ba, 999» *0*5» ^pllahns, 179 

Curson, Lord, of Kedleston, chair, prtigress of the Native 
States of India, 453 

Cutlery industry, industrial evolution in the» 1010 


D. 

Dairy p^actice, modern, paper "by Loudon M Douglas, 398 
Dale, William, F.S. A., presentation to, of medal for his paper 
on artistic treatment of the exterior of the pianoforte, 17 
Damascus, trade with, 10x2 
Davenport, Cyril, paper, portrait enamels, 573 
Day, Lewis Foreman, paper, how to make the most of a 
museum, 146; silver medal awarded for his paper, 7827 
disc., portrait enamels, 579 

Debenham, Frank, disc.. Franco-British Exhibition, 31 
Debts (bad), insurance against loss by, 970 
Decimal money, by Colonel Sir C. M. Watson, K.C.M G.,, 
C.B., 79 J 

Decoration and iurniturc in Italy, 968 

Decorators’ materials, recent improvements in, paper by 
Arthur Seymour Jennings, 510 
Delhi, cotton piece goods at, 584 
Design teaching in girls’ secondary schools, 349, 491 
Dewar, Sir James, LL.I) , F.R.S,, award of the Albert 
medal to, 755 

Dewhurst, Wynford,, impressionist painting, its genesis 
and development, 473 
Diamond mining 111 Brazil, 819 
-trade in Amsterdam, 210 

Dilke, Sir Ch.irles Wentworth, Bart , M.P., chair, the 
development of colonial self-governmen: in th? nineteenth 
<entur>, 337 

Dobson. Hon. Alfred, C.M.G.,//mc., universal resources of 
Western Australia, 543 

Douglas, Loudon M., papir, modern dairy jiractice, 308; 
taint in hams and bacon, yor: Geneva International Food 
Congress, 1050 

Drapery centre, Manchester .is a. 178 
Dr.iwing, prizes for, .innual repc-t, 784 

-iintcrnational) congress, 1008, 104 

Dresden, wages ,ind living in, 818 
Dryden, George, dm., old age pensions, 54 
Duncan, P. Martin, Juvenile In tuies, the scientific appli¬ 
cations of the cinematogr.iph , ludtce, ; reoort, 127, 149 ; 
annual report 780 ; papei, industrial entomology . the 
economic importance of a stud\ of insect life, 688 
Dunstan, Prof. Wyndham R , F R.S . dne , Indian agri¬ 
culture, 265 

Dust and fumes, removal of, Shaw lei fuie, by J. S. Haldane, 
M D., F.R.i>., ^75 

-in card-rooms (factories) (.9? 

Dyers* faults. 831 

Dyers’ ,.somety of), pn:;es, 898 

K. 

Ecuador, cocoa exports from, it)4 
Edmonds, T. W., disc., modern dairy pr.ictice, 406 
Education (technical) in America, paper by .Sir William H. 
Preecc, K.C.B., F.R.^., 955: ietters, A. G. Charletonr 
983, Isaac Smith, 584 

_under the London C ounty Cornell, 934 

Eggs, lard as a preservative of, 886 
Egj pt, British capitalists in, 8 32 

—-, irrigation in. under British direction, papei by 

Sir Hunbury Brown, K.C.M.G., 315 ; letters. Sir William. 
Wilcocks, 530 ; Sir Hanbiiry Brown, 530 
EgjTJtian cotton indust.y, 915 
Eight Hours Bill, 410 
Electric railway experiment, 770 
Electrical exhibition at Marsaillei, 7-' 

-industry, 529, 791, 217 

-propulsion, 124 

-—— standards. 885 

Electricity in factories, 556 
—— — m London, 997 

Elephants (African), use of, for transport service, 977 
Embroidery, 652, 735 

and hand-loom weaving, 209 
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IBmerson} Sir William, F.R.I.B.A., chatr^ recent improve¬ 
ment in decorators’ materials, 509 
Bmery stone, Turkish, 57 
IBmigration from England to Canada, 906 

-—— via Hamburg, 1012 

Enamel portraits, paper by Cyril Davenport, 573 
Engineering shops, does overtime pay in ' 899 
Entomology (Industrial), the economic importance of a study 
of insect life, 688 

Erfurt, “ the flower city,** 905 * 

’Escudier, John L., dtsc,^ modem dairy practice, 406 
Evans, Sir John, K.C.B., F.R.S., obituary^ 735 
Eve, George W., paper^ banners in pageantry, 392 
Everest, Miss, disc.^ modern dairy practice, 406 
Examinations, Society oj- Arts, 1908, annual report, 785; 
report on the examinations, X013 ; publication of results, 
755; ZP09 notice^ 819, 861; time tabic, 8x9 
Music, practical examinations, 1907 ; annual report, 785 ; 

1908 report, 807; annual report, 786 
Viva voce examinations in modern languages, igo8 
annual report, 785; list of results, 981 
‘ExHinuTONs ; — 

Attendances at British and foreign exhibitions, 733 
Florence art, 1908-9, 940 
London Ideal home, 1023 

. . - International art congress, 9x2 

. . . Lace, 1908, 870 

- - — Franco*British Exhibition, paper by Sir John 

A. Cockburn, K.C.M.G., 23; exhibits, 804 
Marseilles, electrical, 73 
FiTagpur, 1908, 651 

North London Exhibition prize, award, 784 
Orient in London, 210 
Retrospective exhibition, 967 

Seattle, Alaska^Yukon*Pacific Exposition, 1509, 886 
Turin, industrial, 191Z, 940 
Westminster, rubber, 1908, 871, 97^ 

Exports, invisible, 653 

F. 

Factories, ** social secretaries,*’ 871 
Factory acts, 529 

Farmer, How.ird, disc., scieen-plate colour photography, 
204 

Farming for business, 306 
Fiji indentured immigration, 387 
Finance, annual report, 788 
Financial statement, 2907-8, 753 
Finland, total prohibition in, 914 

Fire insurance companies, 243 ; profits, 359 ; and earth¬ 
quakes, 143, 699 

Fire losses by, 841;, 997 ; British losses in America, 886 
Fire-arms, transforming old, in Ihdgium, 749 
Fisher, Alexander, tkatr^ portrait enamels, 573 
Fisheries of Bengal, 803 
Fishermen’s mutual relief societies, 900 
Fitzgerald, Admiral, disc.^ Dr. Schlick’s gyroscopic appa¬ 
ratus for pieventing ships from rolling, 553 
Fitzmaurice, Lord, disc., modem Roumania, 627 
Fitzmaurce, Maurice, C.M.G., disc., irrigation in Egypt, 428 
Flannelette, io6x 
Flax (light) fabrics, 582 
Fluor spar, 907 

Food Congress (International) at Geneva, by Loudon M. 
Douglas, 1059 

Forest preservation in France, 222 

■-revenue of Germany, 57 

Forests of Asia Minor, Sot 
Formosa, tea industries of, 966 
Foster, William, Imperial Gazetteer ** of India, 364 
Fotbergill prize for life-saving apparatus offer, 363 ; annual 
report, 784 

JI9)ettiulry work, application of science to, paper by Robert 
Btl[chananj 3x8 


France, forest preservation in, 222 

-, ribbon industry in, 99 

-, water power in, 857 

—, wine crop of 2907, 748 

Franco-British Exhibition, paper )sy Sir John A. Cockburn, 
K.C.M.G., 23 ; exhibits, 804; furniture and wall papers, 
858; Colonial sections, 858 
Fruit cultivation, 284 ; in Brazil, 205 
-curing, sulphur in, 818 

Fuel and its future, Cantor leciurest by Prof. Vivian B. 

Lewes, 820, 833, 847, 86t; syllabus, 388 
Fur trade of the world, 242, 814 
-, Manchuria, 650 

Furness’s, Sir Christopher, scheme of profit sharing, 2012, 2074 
Furniture, arts and crafts, 208, 735 

G. 

Galloway, Prof. William, gold medal awarde<l to, for his 
researches on the action of coal dust in colliery explosions 
(Shaw Trust), 331 

Game (big), in India, papet by Reginald Gilbert, 76 
Gas (producer), 965 

Gaster, Dr., dhc., modern Roumania, 627 
Gaster, Leon, disc., technical education in America, >>68 ; 
disc., moi]ern Roumania, 627; disc., underground water 
supplies to the Thames basin, 669; illumin.ition and 
hygiene, 888 

Gaudron, Auguste E., paper, war balloons, 298 
Green, A. Bernard, disc., use of reinforced concrete, 446 
German view of England’s industrial position, 921 
Germany, cotton industry in, Bzz, 922 

. .—— , forest revenue, 57 

' , railWtiy development in, 18 

— . . rural depopulation of, 906 

Gilbert, Reginald, paper, big game in India, 76 
Gladwell, A , di.se,, the problem of road construction, 382 
Gold supply of the world, 803 

Gordon, John William, presentation to, ot medal for his 
paper xm patent law reform, 27 ; Paper, the reform ot the 
patent law, 267 

Goshn, S. B., dcsi., application of science to foundry work, 

326 

Gramophone and mechanical recording and reproduction of 
musical sounds,/fl/cr by Lovell N. Redilie, U33 
Guiana (British), railway development m, 2021 
Gyroscopic apparatus (Dr. Schlick’s) for preventing ships 
from rolling, paper by Mr. Ward, 546 

H. 

Hackett, Hon. John Winthrop, LL.D., presentation to, of 
medal for his papet on social and economic conditions in 
Australia, 17 

Hadaway, Papet, development in the art of jewellery, 
287 ; silver medal awarded for her paper, 783 
Haldane, J. S., M.D., F.R.S., Shaw leiiure, the hygiene of 
work in compressed air, 214; Shaw lecture, the removal of 
dust and fumes in factories, 675 
Hams and bacon, taint in, by Loudon M. Douglas, 002 
Harbord, F. W., disc,, application of science to foundry 
work, 327 

Hardingham, G. G. M., letter, reform of the patent law, 307 
Harris, Harry Graham, M.Inst.C.E., cAafr, application of 
science to foundry work, 317 
Harrison, T. Erat, disc., lace as a modern industry, 715 
Hat industry of Ecuador, 892 
Hat trade dispute, 38 

Heaton, Noel, B.Sc., presentation to, of medal for his paper 
on mediaeval stained gluss, its production and decay* 
17; disc,, improvements in decorative materials, 525 
Hele-Shaw* H. S., LL.D., F.R.S., and Douglas Mackenzie, 
paper, problem of road construction, with a view to modem 
and future requirements, 374; silver medal awarded for 
their paper, 78a 

Hepburn, William Arnold, obituary, 104 
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Herkomer, S. H., disc.^ modern dairy practice, 408 
Heron, J. S., fetter^ orange growing in New South Wales, 
21 

Herring fisheries in Holland, 813 

Hillmin, Harry, Paper, Siam : the country, the people, and 
the trade, 227 

Hittites, empire of the, in the history of art, by Sir George 
birdwood, 873 

Hodges, F. W., disc.. Dr. Schlick's gyroscopic apparatus 
for preventing ships from rolling, 553 
Holdcrness, Sir Thomas W., K.C.S.I., disc., Indian agricul¬ 
ture, 263 

Holdich, Sir Thomas H., K.C.M.G., IC.C.I.E., C.b.,<//j/., 
the ** Imperial Gazeteer of India,’* 372 
Holdings (small), 60, 937, 953 
Home Arts and Industries Association, 701 
Home industries, 37, 59, 71, 124, 141, 177, 242, 283, 306, 3S0, 
385, 410, 489, 328, 355, 582, 612. 630, 672, 698, 716, 751, 769, 
791, 816, 830, 844, 871, 885, 898, ()24, 938, 952, 97'!, 90 t>, loii, 
1038, 1061, 1074 

-work, 876 

Hone\ in California, 789 
Hop cultivation in America, 449 

-in England, 124, 304, 612, 678, 844, 890 ; 

letter. J H. buik, 179 
Hops in California, 718 
Horse breeding, 284 
Hotel industry ’oOi 
How \Rli Li I l I'Kf s — 

The navigation of the air, by H. S Hele-Shaw’, LL.D., 
F R's. 'not reported I , annu.il report, 780; syllabus, 
45 ‘ 

Hubert, Lm len, papet, le role de la France on Afrique 
Occidentale, on; silver medal awarded lor his/<i/e;, 782 
Humphries, Albert E., presentation to, of medal for his PaP< r 
on modern <lt‘volopments of flour milling 17 
Hungarian dei orative art, 734 
Hjgiene (industrial) ‘‘ Shasv lectures ”) 

I. 

Ideal home exhibition, 1024 
Illumination and lugiene, by Leon Gaster, 888 
Impr^sionist p.iinting its genesis and development, 
by W\niord Dewhurst, 475 
Indi.i, act iimulated treasures of, too8 

-, eotton seed products in, 120 

- hand-woven votton cloth in Hritish, 8^1 

■-, “Imperial Gazetteer” of, paper bj Richard burn, 

LC.S , 304 

-, libraries in, 581 

--, miniTal products of, 554 

-. progress in tie Native States of, paper by .Sir 

David W. K. Harr, K.C.S I,, 454 
——, trade of. 1907-8, 063, 910 

-(Portuguese h trade of, 3bi 

Indiarubber, [sre rubber) 

Immsn Ski NON’ -Annual report, 776, meetings of com¬ 
mittee, 990 . list of committee, 1025 
ist Meeting.' ‘‘Big game in India,” bj Reginald 
Gilbert, 75 

2nd Meeting . —“ Indian agriculture,” by Henry St.iveley 
L.iwrence, I.C.S., 241; 

3rd Meeting •- ” The * Imperial Gazetteer ’ of India,’ ” 
by Richard Burn, I.C.S., 364 
4th Meeting. Progress of Native States during the 
past forty y’ears,” by .Sir David W. K. Barr, K.C.S.L, 
453 

5th Meeting ” Reminiscences of Indian life,** by land 
Lamington, CLC.M.G., G.C.I.E., late Governor of 
Bombay, 720 

6 th Meeting ” The United Provinces of Agra and 
Oudh,*’ by Sir James John Digges La Touche, 
K.C.SJ., 756 

Industrial changes and developments, 850 


Industries, depreciation in, xoix 
Insurance, growth of, 490 
-business with America, 38 

■ . .companies in Japan, 71 

- developments, 1064 

■ - ■■ enterprise, 813 

Inwards, R., disc., industrial entomology, 694 

Ireland, population of, 965, 996 

Iron and steel industry, 528, 583, 63X, 67; 

-production in Japan, 903 

-works in Eastern Bengal and Assam. 304 

Irrigation in Egypt under British direction, paper by Sir ’ 
Hanbury Brown, K.C.M.G.. 413; letters. Sir William. 
Willcocks, 530 ; Sir Hanbury Brown, 530 

-projects in Mesopotamia, 1037 

Iselin, J. F., di^t reform of the patent law, 281 
Isemonger, Miss, paper, lace as a modern industry, 702 
silver medal awarded for her paper, 783 
Italians in Western Australia, 570 
ltaly% commercial schools, 17 

-, cotton industry in, 123, 84O 

-- (Southern), trade in, in X907, 1037 

Jamaica, agricultural industries of Jamaica, 696 

-, ann.itto cultivation in, 1020 

Japan, agru ulture in, 841 

-, British manufactures in, 557 

-, calico printing in, 102 

-, fisheries and agriculture, 55 

--, industrial outlook in, 797 

-, insurance companies in, 71 

-, iron and steel production, 903 

-, marine motors in, 531 

Jav'a, rubber in, 73O 

Jebb, Richard, Paper, the imperial problem of Asiatic 
immigration, 585 , silver medal Jiv.irded for his paper, 782 
Jenkins, Hon J. G., disc,, dev'elopment of colonial self- 
government, 346 , dis <mineral resources of Western 
Australia, 544 

Jennings, Arthur Seymour, /a/, recent irajirovements m 
decorators’ materials, sio 

Jewellery, development m the art of, paper by Mrs. 
Hadavvay, 287 

-and silversmiths' work. 734 

Johnston, C B'. R.. favour.ible recommendation of, for 
device of “racing ’ or trueing-up grindstones (Shaw 
Irusth 331 

Journal, vovors for, notice, 23 
Jute industry, 520 

Juvenile lectures, the siientific application of the cinemato¬ 
graph, by B’. Martin Duncan, uoftce, 03 ; report. 127, 145 , 
annual rcport,/78o 

K. 

Keith. A. berried,ile, M.A., B C.S.,papei, the development 
ofcoloni.il self-government in the nineteenth century, 332 ; 
silver medal awarded tor his paper. 782 
Kelly, Dunbar, modern dairv practice, 407 
Kelvin, Lord, obitnar s , 125 
Kennedy, Sir Charles Malcolm, obituary, X030 
Kerman and its resources, 1021 
Kerosene shnle, 748 

Kovvley, Miss, ilnc., lace,as a modern industry, 715 

Khora.san, 671 

Kieselguhr (German), 900 

King, (ieorgo, disc., old-.ige pensions, 53 

Kiralfy, Imre, due., Francc-Hntish Eexhibition, 30, 32 

L. 

Labour disputes, 380, 385, 411, 760, 980 

Lace as a modern industry', paper by Miss Isemonger, 702 

-exhibition, X908, 370 

industry in Belgium, 85^* Calais, i-7 ; Nottingham, 
529, 1075 
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Lamb, Sir Jobn Cameron, C.B., C.M.G., disc,, imperial 
^problem of Asiatic immigration, 608 
Lamington, Lord. G.C.M.G., G.C.I.E., disc., progress in 
the Native States of India, 473; paper, reminiscences of 
Indian life, 720 

Lankester, Sir Ray, K.C.B., F.R.S., disc,, screen-plate 
colour photography, 204 

La Touche, Sii James Digges, K.C.S.I.,united pro¬ 
vinces of Agra and Oudh, 736 ; silver medal awarded for 
his paper, 782 

Law, Sir Edward, K.C.S.I., obituary, 1075 
Lawrence, Henry Staveley, I.C.S., paper, Indian agricul¬ 
ture, 246 ; silver medal awarded for his paper, 782 
Layton, Charles Edwin, obituary, 673 

Lead and phosphorus poisoning, with special reference to the 
manufacture of lucifer matches {Shaw leitures //.), by 
Thomas Oliver, M.D., 31a 
Leather, influence of gas fumes on, 890 

-trade, 528 

-work, 734 

Lee-Warner, Sir William, K.C.S., chair, big game in 
India, 75 ; chair, remintsences of Indian life, 730; chair, 
united provinces of Agra and Oudh, 750 
Leete, W. H., disc., the problem of road construction, 383 
Lely, Sir Frederick S. P., K.C.I.E., C.S.I., presentation to, 
of medal for his paper on the practical side of famine in 
India, 17 
Lettering, 9x3 

Lewes, Prof. Vivian B., Cantor lectures, fuel and its future, 
820, 833, 847, 86i; syllabus, 388 
Libraries in India, 581 

-(technical), 557 

Library, contributions to the, 527 
Lighthouse administration report, 447 
Liquor traffic in Switzerland, 697 
Livesey, Sir George, obituary, 998 

Lockhart, W. S., M.Inst.C.E., disc,, big game in India, 87 
London as a distributing centre, 243 

-, the Government and the port of, 35 

- (port of) bill, 555, 582, 1075 

LongstafF, Dr. Tom G., disc., big game in India, 87; letter, 88 
Luard, Captain, C.E., the ** Imperial Gazetteer** of 
India, 371 

Lubrication in factories, 997 

Ljall, Right Hon. .Sir Alfred C., G.C.I.E., K.C.B., chair, 
the ** Imperial Gazetteer” of India, 364 
Lyttelton, Right Hon. Alfred, K.C., M.P., chair, imperi.il 
problem of Asiatic immigration, 585 

M. 

Macauley, Lieut.-Col. S. "W., disc., big game in India, 87 
Machinery, fencing of, 871 

IVlackenzie, Douglas, and H. S. Hele-Shaw, LL.D., F.R.S., 
paper, the problem of road construction, 374 ; silver medal 
awarded for their PaPer, 782 

McMinn, C. W., disc., Indian agriculture, 263; disc., the 
” Imperial Gazetteer ” of India, 37a 
Maonaughtan, D., disc., portrait enamels, 580 
Mahogany, by Frank Tiffany, 808; letters. Sir George Bird- 
wood, 825; Frank Tiffany, 859 
Manchester canal, 359 

.. .docks, 60 

Manchuria and its trade, 733 4 

- - , fur trade in, 650 

--, wild silkworms in, 870 

Marine motors in Japan, 531 
Market gardening in Paris, 964 

Martin, William, UL.D., paper, the law of treasure trove, 
348; silver medal awarded for his paper, 782 
Matthews, Ernest IP.., paper, ofvxeinfor6ed concrete in 
engineering and architectural construction in America, 
t„ 4 * 9 ; silver medal awarded for his paper, 782 
lUUuritani^ trip of the, 751 
MM preiervatives in, 827 
supply, 830 


Meat trade, 791 

Mechanical Engineers, American Society of, 718 
Medals :— 

Presentation of, session 1906-7, 17; Albert medal, list of 
awards, 389, 4x4; presented to the Earl of Cromer, 
O.M.,G.C.B., by H.R.H. the Prince of Wales. Presi¬ 
dent, 389 ; awarded to Sir James Dewar, LL.D., F.R.S., 
755 ; annual report, 781 

Society’s silver medals for papers read, session i9o6-7» 
presented, 17 ; 1907*8 awards, 78a ; annual report, 782 
Mees, C. E. Kenneth, D.Sc., F.C..S., paper, screen>plate 
colour photography, 195 , silver medal awarded for his 
paper, 782 

MkBII.VOS Oh THE XS 4 TH SESSION!— 

Annual Meetino {nofnes), 737; report of meeting, 77a 
Art (Api‘1 ikd) Sfi iion (see ** Art, Applied ’*) 

CoLuNiAi Sm iiON {see ” Colonial”) 

Indian Ski iion {see ** Indian ”) 

Shaw Leiiures on Industrial Hvi.UNi {ser**ShAVi 
Lectures **) 

-—— , Ordinary :—Annual report, 772 

ist Meeting Lord Clive and his part in the founda¬ 
tion of the Indian Empire.” Opening address by Sir 
Steuart Colvin Bayley, K.C.S.I.. C .I.E , Chairman of 
the Council, 7 

2nd MeetingThe Fr.'inco-British Exhibition, 1908,” 
by .Sir John A. Cockburn, K.C.M.G., 23 
3rd Meeiing .—“Old-age pensions,” by Sir Edward W. 
Brabrook, C.B., 41 

4th Meeting:—”A radio-active gas,” by Sir William 
Ramsay, K.C.B., Nobel Laureate, K.R.S. (Aldred 
Lecture), 65 

5th Meeting:—“The role of France in We'^t Africa,” 
by Monsieur Lucien Hubert, Depute des Ardennes, 8g 
6th Meeting: —” Screen-plate colour photography,” by 
C. E. Kenneth Mees, D.Sc., F.C.S loi 
7thMeeting:—“Siam country, people, and trade,” by 
Harry Hillman, 226 

8th MeetingReform of the patent law,” by John 
William Gordon, 267 

9th Meeting —** War balloons,’’ by Auguste E. 
Gaudron, 297 

loth Meeting : —The application ot sciem e to foundry 
work,” by Robert Buchanan, 317 
nth Meeting;—‘‘ The law of treasure trove,’’ by William 
Martin, LL.D., 347 

X2th Meeting:—“ The problem of road construction with 
a view to present and future requirements,” by Prof. 
H. S. Hele-.Shaw, LL.D., F.R.S., and Douglas 
Mackenzie, 373 

13th MeetingModern dairy practice,” by Loudon 
M. DougUas, 398 

X4th Meeting;—*‘The use of reinforced concrete in 
engineering and architectural construction in 
America,” by Ernest R. Matthews, 429 
X5th Meeting ” Impressionist painting ; its genesis 
and development,’* by Wynford Dewhurst, 475 
x6th Meeting:—” Recent improvements in decorators* 
materials,” by Arthur Seymour Jennings, 509 
X7th MeetingDr. Schlick’s gyroscopic apparatus 
for preventing ships from rolling,’* by M. Wurl, 544 
x8th Meeting:—** Technical education in America.** by 
Sir William H. Preece, K.C.B., F.R.S., 539 
19th Meeting:—”Modern Roumania,” by Alfred Stead* 
Consul-General for Roumania, 6x5 
soth Meeting” The gramophone and the mechanical 
recording and reproduction of musical sounds*’* by 
Lovell N. Keddie, 633 

2zst Meeting” Some observations upon the undez^ 
ground water supplies to the Thames basin,” by 
Clayton Beadle, 655 

sand Meeting:—** Industrial entomology: the economic 
iiilporta^ce of a study of insect life,*’ by F. Martin 
Duncan* 688 
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Mcik, C. S., dnc., use of reinforced concrete, 444 
Members, list of, noiu <?, 105 

——-honorary royal members, annual report, 780 

Menziet, G. K., appointed assistant secretary, 999 
Mesopotamia, irrigation projects in, 1037 
Metal work, modem, 102 
Metropolitan District Railway, 37 
Mexican drawn work, 897 
Mexico, cotton industry in, 790 

-, emigrants in, 883 

, rubber exported from, 490 

Microscope, theory of the. Cantor l§i iures^ by Conrad Beck, 
F.R.M.S., 105, 129, 161, 181 ; syllabus^ 22 
Middleman, advantages of, 885 

Midleton, Viscount, t hair, reminiscences of Indian life, 720 
Milk, adulteration of, 206 

Mineral resources of Western Australia, fia/>er hy the Hon. 
C. H. Rason, 533 

-- - India, 554 

Miners and their hours of labour. 489 
Mining industries of Colombia, 894 

Mitchell, I*, e lialmers, I.L I) , F.R.S., ehatr, industrial 
entomology, 081 

Monk, J. Henry, st tuftnen, annual general meetiug, 77a 
Monsoon, phenomenon of the south'W’est, by Sir (icorge 
Bird wood, 33 

Monteath, Sir James, K.C.S.I,, chair, Indian agriculture, 
245 

Montgomerie, Rear*Admiral R.A.J., C V.O., C.B., disc., 
big game in India, 87 

Moody, Mi>s Penderel, dm., lace as a modern industry, 716 
Morison, 1 heodore, the united Provinces of Agra and 

Oudh, 70s 

Morocco, eoraraercial condition of, 790 
Mortiility. occupational. 005 

Morton, Arthur E., presentation to, of medal for hts paper 
on modern typewriters and accessories, 17 
Mosambique, rubber in, 832 
Mosquitoes, extermination of, 792 
Mosul, tr.jde routes in. 008 
Mothers, employment of, 871 
Motor lorries, 73 
— spirit, storage of, 490 
Motoring in Gerra.iny, 912 

Moulton, H Fletcher, dtn\, reform of the patent law, 281 
Moxa, export of, from Wucho^N, 900 
Mulready, pri/e award, X013 . annual report, 783 
Museum, how to make the most of a, paper by Few is F. Day 
146 

Musical notation, tonal method of, 583 

N. 

Nagpur exhibition, xooB; 651 
Natal, wattle industry of, 304 
New Caledonia, 8ot> 

Nice, British trade with, 846 
Norway, oyster culture in, xoo 

-wood pulp industry, 448 

Nushki trade route between Indi<t and Persia, 882 

O. 

OllITlTARY : — 

Annual report, 787 
Arnold, George Matthews, 735 
Ashley, Right Hon. Evelyn, 22 
Baldwin, Alfred. M.P., 361 
Birkbeck, .'nir Edward, Bart., 940 
Blythswood, Lord, 832 
Brooke, Sir 'I'homas, 860 
Brough, Bennett H., 99S 
Bruce, Sir George Barclay, 914 
Evans, Sir John, K.C.B., F.R.S., 735 
Hepburn, 'William Arnold, 104 
Kelvin, Lord, 12$ 


Obituary (continued) \ — 

Kennedy (Sir Charles Malcolm), K.C.M.G., C.B., 1039* 
Law, Sir Edward, K.C.S.I., 2075 
Layton, Charles Edwin, 673 
Livesey, Sir George, 998 
Portugal, H.M. King of, 287 
Rosse, Earl of, K.P., F.R.S., 926 
Rundall, General F. H., 998 
Sawyer, Sir William Phillips, 770 
Sparkes, John, 120 
Stanton, A. G., 530 
Swan, Col. H. F., C.B., 550 
Sweden, H.M. the King of, 63 
Thompson, Richard Anthony, b 73 
Tjler, Sir Henry, 309 
Warner, Benjamin, 631 
Oils (lubricating) in Austria-Hungary, 980 
Oke, A W., disr., technical education in America, 568 
Oke), Thomas, presentation to, of medal for his paper on» 
basket making, 17 

Olive growing in Tunis, 384; in Turkey, 628 
Oliver, Sir Thomas, M.D., F.R.C..S, ySha-n' lecture), lead and 
phosphorus poisoning, with special reference to the manu¬ 
facture of lucifer matches, jii 
Opium in China, 818 
Optiial convention, 1Q09, 860 
Optics ^technical', 980 

Orange growing m New South Wales, letter by G. S, 
Heron, 21 

■ ' ■'■■■- tr.ide of Jaffa, C08 
Orchids, Bra^iihan, 023 
Ostrich farming in Cuba. 19 
Otley, T., dist old-age pensions, 52 
Owen, Francis, <//sc., technical education in America, 568 
Owen Jones prize awards, 915 ; annual report, 783 ; offer, 
>55 

Owens, Dr. John s., dnt , use of reinfon ed concrete, 444 
Oj-ster culture in Norway, 100 

P. 

I^ackard, Edward, dtsi , how to make the most of a museum, 

159 

Paint, deterioration of, 581 

Paper, committee on deterioration of, annual report, 786 

-yarn, 886 

Paraguayan rubber, 527 
Parcel post m Persia, 818 
-(foreign) rates, e;s6 

Parsons. Hon. Richard Clere, <//a*;, problem of road con¬ 
struction, 373; dm., technical education m Americi, 568’ 
Parsons, W., letter, Indian agriculture, 266 
Passenger traflic between England .ind Frant e, 872 
Patent Act, effect of the ne^v, 283, 924, 939, 9^2, 9^6 
-Acts and appeals, 699 

- law, reform of the, paper by John William Gordon^ 

267 ; lefters\>y G. M. Hardingham, 307 ; A. H. Stanley, 308 
Peat, utilisation of, 960; peat fuel, xoiq 
Pennell, J., disc,, impressionist painting, 48vi 
Pensions vold-agel, paper by Sir Edward W. Brabrook, 

C. B .,45 

Persia, trade in, 940 

-(Eastern), trade wnth, 5t>o 

Peru, cost of living In, 914 
Phosphorus poisoning [see lead) 

Photography, screen-plate colour, paper by C. E. K. Mcesy 

D. Sc., F.C.S., 195 

Platinum deposits ot Colombia, 884 

Plymouth, Earl of, C.B., chair, impressionist painting, 475 
Poley, Arthur, dne,, development of colonial self-govern¬ 
ment, 347 

Polish industries and labour disputes, 800 
Porcelain in Russia, ot? 

Portraits of members, 718 

Portugal, King of, assassination of, 287 
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Portuguese India, trade of, 361 

Post-cards, picture, 652 

Post-office, Indian, 176 

Postage rates on scientific publications, 570 

Pottery, 103, 734 

-trade, hygiene of the, Shaw leci-ure^ by William 

Burton, F.C.S., 404 

Power, William Maries, scrutineer^ annual general meeting, 
772 ; 

Preece, Sir William Henry, K.C.B., F.R.S., chait^^ reform 
of the patent law, 267 ; Paper, technical education in 
America, 559 ; thanks of council for his paper, 783 ; chatr, 
the gramophone, 633 
Producing plant, 360 
Pjll/BS - 

Drawing, prizes for, annual report, 784 
Fothergill, for life-saving apparatus, offer, 363 ; annual 
report, 784 

Mulready, annual report, 783 ; award, 1013 
l^orth London exhibition trust awards, 63; annual 
report, 784. 

■Owen Jones, annual report, 783 ; awards, 915 ; offer, 955 
Shaw trust for industrial hygiene ; gold medal awarded 
to Professor William Galloway for researches into the 
action of coal dust in colliery explosions, 331; annual 
Tcport, 783 ; favourable commendation of Messrs. S. R. 
Bennet and C. F. R. Johnston for the device of racing 
or trueing up grindstones, 331 ; annual report, 783 
Stock offer, annual report, 784; award, 927 
Swiney, offer, and list of recipients, 413 ; annual report, 
784 

Q. 

Quinine, state, 6x4 

R. 

(Radio-active gas, Aldred lecture by Sir Wiliam Ramsay, 
K.C.B ,F.R.S.,64 
Railway to Jerusalem, 698 

■ -■ - amalgamation, 885 

■ ' ■ communication between Burmah and W'estem 

China, 870 

— ■ conciliation. 283; co-operation, 72 ; development in 
ment in British Guinea, loai ; in Germany, 18 

- . - electrification, 385, 843 

' position, 95| 

-rolling stock construction, 716, 769 

servants, wages of, 386 
Railways in China, 993 

-, Indian, 842 

. nationalisation of, 650 

-, underground, in London, 630 

-, shopping trains, 831 

-and the public, 717 

Ramsay, Sir William, K.C.B., F.R.S., Aldred lectute, 
A radio-active gas, 64 

Rason, Hon. C. H., ptaper, mineral resources of Western 
Australia, 533 ; silver medal awarded for his paper, 782 
Rawlings, A. C., disc., old-age pensions, 54 
Read, Charles Hercules, LL.D., P.S.A., chair, the law of 
treasure trove, 347 

Read, R. H., disc., application of science to foundry work, 
326 

Reading-room, contributions to the, 1077 
Reay, Lord, G.C.S.I., G.C.I.E., disc., Indian agriculture, 
262 

Reddie, Lovell N., paper, the gramophone, and the 
mechanical recording and reproduction of musical sounds, 
633 ; silver medal awarded for his paper, 782 
Redwood, Sir Boverton, D.Sc., disc.^ Franoo-British Exhibi¬ 
tion, 304 annual meeting, 789 
Reed laths in Sweden, 978 

Aeet, J. D., M.D., disc., progress in the Native States of 
Ittdia, 47a ; disc., imperial problems of Asiatic immigrai- 
tioe, I607 


Refrigerating congress, 911 

Reid, Arthur H., disc., imperial problem of Asiatic immi¬ 
gration, 606; letter, 609 

Reid, Duncan, disc., industrial entomolog}', 694 
Reid, Walter F., disc., reform of the patent law, 280 ; disc, 
war balloons, 302 ; disc., decorators* materials, 523 
Remhold, G. C., dti>c., use of reinforced concrete, 44 ^ 

Rents and housing, 628 
Ribbon industry in France, 99 
Ricardo, Halsey, disc., portrait enamels, 579 
Ridgeway. Right Hon. Sir West, disc,, imperial problem o 
Asiatic immigration, 607 

Road construction, problem of, with a view to modern .ind 
future requirements, paper by H. S. Hele-.Shav\, l^L.D,, 
F.R.S, and Douglas Mackenzie, 374; letter, 1 ). R 
Bro^dbent, 4x1 

Roberts, Sir Owen, vote of thanks to Chairman of Council, 

17 

Robertson, Laurence, I.C.S., presentation to, of medal for 
his paper on irrigation colonies in India, 17 
Rogers, Alexander, disc., big game in India, 88 
Rolls, Hon. Charles Stewart, chair, war balloons, 207 
Rome and the sea, river connection between, 700 
Roofs, whitewashing, 817 
Rosse, F.arl of, obituary, 926 

Roumania, modern, paper by Alfred Stead, oio; lettirby 
Sir Henry Trottei, 700 
Rowe, Miss, disc., art of iewellery, 297 

“ Royal,” privilege of affixing, to the Society’s title granted 
by the King, 24s ; annual report, 772 
Rozenraad, C., Franco-British Exhibition, 32; disc 

the rule of France m Western Africa, 08 
Rubber in Colombia, «>u 

-in the Congo Free State, 911 

-in Java, 73C 

- - - in Mexico, 490 

in Mozambique, 832 
-in Paraguay, 527 

■ . in Saroo.i, 830 

.. exhibition, Westminster, iqo8, 871, 975 

---exports from Brazil, 860 

Ruddle, F., disc., use of reinforced concrete, 44s 

Rudler, F. W., disc,, the law of treasure tiove, 3^8 

Rug making in China, 815 

Kundall, General Francis H., obituary, 998 

Russia, coal in, 806 

Russian handicrafts, 858 

■ ■ porcelain, 917 

-salt lakes, 207 


Salt in Turk’s and Caicos Islands, 611 

-lakes in Russia, 207 

S.imoa, rubber planting in, 830 

Samuel, Herbert Louis, chair., industrial hygiene, 213 
Sanderson, Sir Percy, K.C.M.G., chair, modern Roumania, 

615 

Sardine fishing, 671 
Savings’ banks in France, 6x0 
Sawyer, Sir William Phillips, obituary, 770 
Schlick’s, Dr., gyroscopic apparatus for preventing ships 
rolling, paper by M. Wurl, 546 
School education, national junior republic, 843 
Schools, commercial, in Italy, 17 
-, secondary, curricula of, 69 

Scott-Moncrieff, Sir Colin C., K.C.S.I., K.C.M.G., disc, 
irrigation in Egypt under British direction, 427 
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